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RETROSPECT OF THE YEAR 1908. 
Industrial Conditions. 

Although the industrial and financial depression 
which marked the early months of the past year was 
deplorable, there is _some satisfaction to be derived 
from the. fact that the commercial fabric of the coun­
try, considered as a whole, has passed through such 
an' exceedingly trying ordeal with so comparatively 
few disasters of the first magnitude; a result which 
testifies to the greater stability of our fi�cial and 
industrial institutions, and proves that the people as a 
whole are less liable than formerly to become the 
prey of a wild, unre'asoning panic. Institutions which 
in former periods of financial stringency would have 
gone down into irretrievable ruin, have passed through 
their period of receivership, and, after reorganization, 
have resumed their activities' upon a sounder basis 
and with every confidence of future permanence. The 
clOSing months of the year have witnessed a gradual, 
but unmistakable improvement in conditions, the most 
encouraging feature of which is the absence of that 
tendency toward artificial stimulation of business, 
wllieh has been one of the marked features of recovery 
from the panics of former years. This spirit of con­
servatism augurs well for the permanence of the era 
of prosperity upon which we have undoubtedly entered. 

Civil Engineering. 
Of all branches of industrial activity, those which 

are covered by civil engineering have ever been the 
first to. feel, and the last to recover from, a period of 
depression; During the' greater part of the year a 
great amount of engineer� wo,rk was either closed 
down altogether, or the' fOrce was reduced to what 
was� necessary merely to keep the plants in order 
and prosecute such work- as was absolutely necessary. 
One of the most· encourl\.ging signs of the present re­
vival, however, is the fact that most of these enter­
prises are again being' carried forward on something 
of the extensive scale which' marked the activity of 
the preceding year. 

PANAMA CAl'lAL.-In spite of the many alarmist rum­
ors which have recently been started regarding condi­
tions on the Panama Canal, it may be stated; without 
any . qualification, that the work haS been carried on 
throughout the year at a speed and with a success be· 
yond' the most sanguine expectations; With the ar­
rival' on the Isthmus of the complete excavating plant 
and other collateral equipment, there was a remarkable 
acceleration of the work. Th/! total q1.:..antities of 
monthly excavation r-ose from 2,709,613 cubic yards in 
January to a maximum of 3;480,270 cubic yards in 
March, the last being the highest monthly i'ecord for 
the year. With the advent of the rainy season there 
was a natural falling off in relmlts; but the total for 
the month of November reached 2,920,494 cubic yards, 
which was the highest ever made in the rainy season, 
and was over 1,000,000 cubic yards more than the exca­
vation in November of the previous year. If the pres­
ent rate of work be maintained, the whole of the total 
amount of 142,000,000 cubic yards will have been taken 
out in about two and one-half years from the present 
date. The p'resent satisfactory conditions at the Isthmus 
refiect the greatest credit upon the army engineers who, 
under Col. Goethals, have full control of the work of 
building the canal. As to the probable time of com­
pletion, it has become evident that this will depend 
upon the time necessary for constructing the Gatun 
dam and locks. The latest estimate of Col. Goethals 
sets the time for the opening of the canal for naviga­
tion in the early months of the year 1915. Several 
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very important revisions have been made of the orig­
inal plans, including an increase in the clear width of 
the locks to 110 feet and the usable length to 1,000 
feet. At the Pacific end of the canal a revision has 
been made, which involves the sustitution for a :flight 
of two lockS at La Boca and one at Pedro Miguel of 
one at Pedro Miguel and two at Mirafiores. The ad­
vantages of this plan are that the dams can be built 
of lower height and less length, and that they will be 
founded upon rock lying comparatively near the sur­
face. Moreover, being further inland they will be pro­
tected against all possibility of distant bombardment 
from the sea. During the year exhaustive examina­
tions have been made of all the lock sites and also of 
the site of the Gatun dam and spUlwalC, .with. the resulL 
that the army engineers, who are always strictly con­
servative in their judgment, express themselves as sat­
isfied that these structures will rest upon stable foun­
dation having a Wide margin of safety for carrying 
the load imposed. The excellent sanitary conditions 
brought about by Col. Gorgas have continued through­
out the year, and the United States employees on the 
Isthmus are living under conditions which compare 
favorably in point of health with those of the average 
city in the United States. 

WATER SUPPLY AND IBBIGATION.-There never was a 
time when so much activity was manifested in the con­
struction of reservoirs for water supply and irrigation. 
Foremost among those designed for municipal service 
is the Catskill water supply which,. when the whole 
scheme is completed, will be capable of supplying New 
York city daily with over 700 million gallons of pure 
mountain water. That portion of the scheme, now 
under construction includes the building of a dam and 
reservoir with a full level capacity of. 170 billion gal­
lons, capable of supplying the city with 250 million 
gallons of water a day, and the construction of an 
aqueduct 17 feet in diameter and 90 miles in length 
from the reservoir to New York. The construction of 
the dam and certain sections of the aqueduct is under 
way, and the present indications are that water will 
be delivered into the Croton watershed within the 
next five years, and that the aqueduct will be com­
pleted to the city within the next seven or eight years .. 
During the year rapid progress has been made on the 
Croton Falls reservoir, in the Croton watershed, which 
will add an additional 14 million gallons of storage, 
bringing the total storage capacity of the watershed,. 
up to 104,530,000 gallons. The most important na­
tional undertaking of the time is the work being done 
by the United States Reclamation Service in the irri­
gation of so-called desert lands. The whole scheme 
when completed will render available for cultivation 
nearly 5,000 square miles of land which now is barren 
for want of water. The work is widely distributed and 
includes no less than tWenty-five separate projects in 
the States lying west of' the Mississippi River. The 
most important of these involve the reclaiming of from 
100,000 to 400,000 acr€s of land, and will necessitate 
the construction of some of the loftiest dams and 
largest reservoirs in the world. Excellent progress 
has been made during the year, particularly upon the 
great Roosevelt dam, a masonry structure 284 feet 
in height and 1,080 feet long, which will store 1,284,000 
acre-feet of water. Two other notable dams are the 
Shoshone, 326 feet in heignt, which will store about 
half a million acre-feet, and the Pathfinder, 215 feet 
high, with a storage capacity of over. 1,000,000' acre­
feet. The New York State Barge Canal, which, be­
cause of its great length of 442 miles; must be con­
sidered one of the greatest undertakings of_ the 'kind 
in history, is at last making something like satisfac­
tory progress. It is being built with a least depth of 
12 feet and a .least bottom width of 75 feet to accommo­
date barges of 1,000 tons capaCIty. Leaving Lake Erie 
at an elevation of 565.6 feet above sea level, it enters 
the Hudson River near Albany at tide level. It re­
quires the excavation of 133,000,000 cubic yards of ma­
terial, and its total estimated cost will be $101;000,000. 
During the summer material was excavated at tlie 
rate of over 1,000,000 cubic yards per month, which is 
about equal to the amount taken out at Panama dur­
ing the corresponding year of active operations. The 
work of increasing the height of the Assouan dam in 
Egypt, as planned by the late Sir Benjamin Baker, has 
been made the subject of spirited criticism on the 
ground that it will be impossible to secure a satisfac­
tory bond between the old and the new work. To in­
surEl that the dam would have ample stability, it was 
decided to widen it by 15 feet, building the new mason­
ry upon the apron which was built a few years ago 
to protect the toe of the dam from erosion. The addi­
tional work ·is being built �ith an 8-inch space be­
tween' the' face of the old work and that of . the new, 
the two portions being tied together' by steel beams. 
When the new work has been completed and its tem­
perature has reached that of the older work, the inter­
vening space is to be filled with concrete and thorough­
ly grouted up. 

BRIDGEs.-It begins to look as though in the domain 
of bridge construction our annual review was to -be a 
record of disaster or failure, at least as regards bridges 
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of the first magnitude. Last year the most notable 
event was unquestionably the tragic fall of the Quebec 
bridge; and certainly the most sensational event of the 
present year was the discovery by a special commis­
sion that the other mammoth cantilever structure, 
that across the East River at Blackwell's Island, would, 
if completed upon the present plans, have been even 
more seriously overstressed in some of its members 
than was the Quebec bridge. Coming so soon after the 
Quebec failure, the Blackwell's Island fiasco has struck 
a severe blow at the prestige ot American bridge 
building. It is but fair to point out, however, that 
had it not been for the pernicious effect of political 
changes upon the Bridge Department of this city this 
magnificent structur.e.:w:ould not be in. its.,IlresenLde­
plorable condition. Nevertheless, it is a fact that 
experience with the Quebec and Blackwell's·' Island 
bridges has produced a certain revulsion of feeling on 
the part of brfdge engineers against the cantileyer 
system for bridges of over 1,000 feet span, particularly 
where the live load is of an unusually heavy char�ter. 
Under these conditions the suspension bridge, with,.a 
well-stiffened :floor system, presents undoubted advan­
tages of economy and safety. During the year plans 
were made public for a mammoth arch bridge of rein-. 
forced concrete with a span of 703 feet, which it is 
propo�ed to build in this city as a memorial to Henry 
Hudson. As this span will be more than double that 
attempted in any previous arch bridge of the same 
type, it has been urged that, in. view of our somewhat 
limited knowledge of the behavior of reinforced con­
crete, the erection of a bridge of this size involves no 
small amount of risk. On the other hand, the rein­
forcement constitutes in itself a steel arch of unusual 
strength and rigidity, and it is claimed by the ,de­
signers. that a collapse of the structure is thereby 
rendered practically impossible. The question of. the 
construction of a bridge across the Hudson River, 
which engineers generally believed to have been an­
swered in the negative for all time to come, has been 
again brought to the front by the action of a joint 
commission of the States of New York and New Jer­
sey, which has reported in favor of building the bridge, 
if a suitable site can be found. If it be built, its loca­
tJon must be placed somewhere above 1l0th Street, 
since the prohibitive cost of real estate would prevent 
its erection anywhere south of that location. The 
bridge, moreover, must necessarily be res.erved for 
vehicular, trolley, and foot passenger traffic, the cost of 
constructing it for the operation of heavy railway 
trains being too great for serious consideration. 

The construction of a four-track railway arch br.idge 
of 1,000 feet span across the East River at Hel� Gate, 
after having been postponed on account of the recent 
financial stringency, is about to. be undertaken by the 
PennsylVania Railroad. This will be by far the largest 
and heaviest arch bridge of any kind in the world. 

TPNNELS AND TERMINALs.-Progress oll. the large 
amount of tunnel and terminal work in and around 
New York city has been seriously delayed by the in­
dustrial depression. Both the Pennsylvania and the 
New York Central railroads have maintained a limited 
working force on both of their extensive projects, al­
though with the bettering of, conditions toward the 
close of the year, the working forces have been in­
creased and the work pushed forward with consider­
able activity. The Pennsylvania tunnels beneath the 
Hudson and East Rivers and beneath Mil.nhattan Island 
have been completed so far as the excavation is con� 
<)erned, and the work of lining them with concrete is 
now in progress. The. terminal station is well on to­
ward completion, as far as the steel work and gpllnite 
facing are concerned; but a vast amount of work re­
mains to be done in the laying of tracks and the in­
terior finish. The latest official announcement sets the 
date of opening of this system early in·1910. During 
the year the old trainshed of the Grand Central Station, 
New York Central Railroad, was removed; a large 
number of tracks were transferred from the old level 
to the lower level at the temporary Lexington Avenue 
station, and the work of excavating the 45-foot depth 
of rock is being pushed as rapidly as the restricted 
conditions will allow. At the presel).t rate of progress 
it will take at least four years to complete the exca­
Yations and transfer the tracks to the new levels. 
During the year the northerly tunnels of the Hudson 
Companies system at Morton Street were opened' for 
service, and at the present writing trains are running 
regularly from Hoboken to Twenty-third Street and 
Sixth Avenue, Manhattan. The connecting subway in 
Jersey City has been completed, as have also the two 
tunnels below the Hudson River from Jersey City·to . 
Cortlandt Street. At the present time a short length 
of tunnel remains to be completed between the' ends 
of the river tunnels and the terminal station at Cort­
landt Street: It· is expected that this part of the' sys­
tem will' be in operation by the early summer of this 
year. Although the financial depression has caused 
the abandonment, for the present, of the construction 
of extensions of the Rapid Transit Subway in Brook­
lrn;' work. has been steadUy prosecuted on the Subway 
loop connecting the Manhattan ends of the Williams, 
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burg; and Brooklyn bridges. The opening of the Sub­
way tunnel from the Battery to Brooklyn, and the com­
pletion of the line to Flatbush Avenue, have served to 
lessen the congestion on the Brooklyn Bridge. The 
"Belmont " tunnel, at Forty-second Street, built under 
the old Stein way franchise, has been completed and 
is now under offer of purchase by the city for the sum 
of $7,000,000. The system of subways in Philadelphia 
has proved to be as great a success as that which is 
in operation in New York. Boston also is increasing 
its facilities, the most recent addition being a short 
stretch of subway, one mile in length, which, because 
of the difficulties of the site, has proved to be the most 
costly bit of tunneling ever built. Mention should be 
made of the railway tunnel which is making satisfac­
tory progress beneath the� Detroit River. The method 
of construction involves the dredging of a large trench, 
and the floating into position and sinking of steel 
tubes, around which is built up in place a mass of 
concrete which forms the tunnel proper. 

Naval and lUilitary. 

In a review of the naval events of the year, the two 
facts which stanq out with prominence, at least as 
far as the United States is concerned, are the remark­
able cruise of the Atlantic Squadron around the world, 
and the acrimonious controversy which has been 
aroused as to the efficiency of the navY. The sweep­
ing criticism of our ships had 'its origin among a few 
of the more progressive and ambitious of the younger 
men among the seagoing officers. The motives which 
prompted this criticism were, we believe, honorable 
and disinterested; but the manner of their presentment 
was about as unfortunate and deplorable as it could 
well be, the medium chosen being a popular magazine, 
and the writer a layman who allowed his zeal to run 
away with his discretion, and offered his arguments 
in a manner so marked by exaggeration and extrava­
gance that he defeated the very object in view. That 
the ships of our navy are capable of improvement in 
certain particulars is undeniable; and had these im­
provements been suggested with moderation and a 
strict agreement with the facts, the criticisms would 
have been heard, and the ultimate results more quickly 
secured. In the long-drawn-out controversy which has 
ensued, the most important of the alleged defects have 
been disproved, and the fact established that our bate,,­
ships are fully comparable with the ships of foreign' 
navies of the same date of design. At the Newport 
Conference, which followed, a few months after the 
Senate inquiry, it was also proved, if proof were neces­
sary, that the designs of our latest ships of the "Dread­
nought" type were not only abreast of the times, but 
that they have served in some particulars as a type 
which other naval powers are closely following. Per­
haps the most significant tribute to the excellence of 
our navy was the punctual arrival of the battleship 
fleet at the various ports of call, and the even more im­
portant fact that the fleet to-day, in spite of its long 
and arduous cruise, is in excellent condition, the de­
terioration being only such as is inevitable in any fleet 
on a cruise of this great duration. Progress in the 
upbuilding of our navy during the year has been very 
satisfactory. The three scout cruisers "Birmingham," 
"Chester," and "Salem" have passed through their 
trials successfully. These vessels, of 4,580 tons dis­
placement, were designed for a trial speed of 24 knots. 

. The "Birmingham," equipped with twin reciprocating 
engines, averaged 24.32 knots on her four-hour trial; 
the "Chester," furnished with Parsons turbines, made 
26.52 knots; and the "Salem," equipped with Curtis 
turbines, averaged 25.94 knots.' These three ships 
are' about to engage in a series of competitive trials, 
which will furnish data of unusual interest. During 
the year, all of our battleships under construction, ex­
cept those of the "Dreadnought" type, have been com­
pleted; with the result that of the later designs we 
now possess six "Cbnnecticuts," of 16,000 ton!,! and 18 
knots;, two smaller "Connecticuts," the "Idaho" and 
"Mississippi," of 13,000 tons and 17 knots; and five 
"Virginias," of 15,000 tons and 19 knots speed. All 
of these ships carry modern 12-inch guns in the main' 
battery, and a heavY intermediate battery of 8-inch 
guns. We have six "Dreadnoughts" under construc­
tion. The "South Carolina" ,and "Michigan," of 16,000 
tons, carrying eight 12-inch guns, a,re about two-thirds 
completed;, the "North Dak<!ta,"" 20,000, tons, carrying 
ten 12-inch guns, has recently bllen launched;, and her' 
sister the "Delaware" will shortly take the wa,ter. The 
slips are now being prepared for the laying down of the 
20,000-tQn "Florida" and "Utah. " The last report of 
the Chief of the Bureau' of Ordnance states that our 
45-caliber 12-inch gun is fully the equal of any mounted 
in any foreign navy; but in view of the fact that 
some of these navies have 12-inch 50�caliber pieces 
under construction, whose muzzle velocity will be 
from a,ooo to 3,100 foot-seconds as against 2,700 foot­
seconds for our guns, it is evident that . a new 12�inch' 
piece should be designed. On the other hand, there' is ' 

a movement on foot favoring the arming of our future 
"Dreadnoughts" with a new 14-inch piece; and it has 
been suggested that our _ext appropriations should be 
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either for 20,000-ton ships carrying eight 14-inch guns, 
or 23,000-ton ships carrying ten 14-inch guns. Out­
side of the construction of battleships, our efforts 
are being devoted to the construction of sea-going 
torpedo boats and submarines. The United States 
is building no armored cruisers. The crying need 
of the navy to-day is for a fleet of large, fairly. 
fast colliers. The Atlantic fleet, on its trip around 
the world; has to depend almost entirely On foreign 
tramp steamers for its coal supply. In time of war 
these would not be available. We have no merchant 
marine to speak of; and, in its absence, the construc­
tion of a fleet of colliers is as essential as the con­
struction of battleships. Great Britain, with a total 
displacement of armored ships of 1,395,930 tons, con­
tinues t9 lead the world in the number, power, and 
quality of her ships; the United States being second 
with 607,241 tons, and France third, with 573,364 tons. 
If battleships alone 'be reckoned, Germany takes third 
rank. Great Britain records no failures. She serves 
as the great experimental ground for the world, and 
the ships which she evolves seem to stand as types for 
other nations. The "Dreadnought" has been followed 
by six other ships of, the same general design, in 
which have been incorporated the experience gained 
during the extensive cruises of the "Dreadnought." 
Hitherto the British have not followed our system of 
mounting the 12-inch guns 'on the central line of the 
ship; though it is rumored that in their next ships they 
will incorporate this valuable feature. The most sen­
sational success of the year was the brilliant perform­
ance of the battleship-cruisers "Invincible" and "In­
domitable." Both of these, on their trials, made over 
27 knots an hour, and the "Indomitable" crossed the 
Atlantic from Newfoundland to Southampton at an 
average speed of a fraction under 25 knots an hour. 
Sensational, 'also, were the speeds achieved by what is 
known as the tribal class of torpedo-boat destroyers, 
vessels of 750 tons, which steamed for six hours at 
average speeds of from 34 to 35.36 knots an hour, the 
"Tartar" on one run reaching a speed of slightly over 
37 knots. Later in the year the ocean-destroyer 
"Swift," of 1,800 tons, maintained for some hours a 
speed of 38.3 knots, or between 44 and 45 miles an 
hour. It is probable that the next radical departure 
in warship construction will be tile adoption of gas 
engines for motive power. Yarrow & Co. built dur­
ing the year two 250-horse-power, gasoline-propelled 
gunboats for the Austro-Hungarian navy, and Beard� 
more & Co., of Glasgow, have equipped an old British 
gunboat, the "Rattler," with producer-gas engines, 
which, compared with the old steam plant, -show a 
large saving in weight and fuel consumption and have 
driven the ship at a speed of between 11 and 12 knots 
an hour. Encouraged by this success they are instal­
ling producer-gas engines of greater power in another 
vessel, from which even better results are expected. 
The question of equipping a battleship with a plant 
of this kind cannot be settled, except by a gradual 
increase in the size of the equipment, until it has 
been proved that the various difficult problems inci­
dental to a large marine producer-gas engine have 
been successfully mastered. The present indications 
are that this will eventually be done, and when it is, 
the efficiency of the warship will be vastly increased. 
There never was a time whe'n naval powers exhibited 
so much activity in the enlargement of their fleets as 
just now, the greater part of the appropriations be­
ing devoted to the constructio'n of battleships of the 
all-big-gun type. Outside of these, new constructions 
are being confined to fast scouts of about 5,000 tons 
displacement and 25 or 26 knots speed, destroyers 
of from 600 to 800 tons, and submarines. The de­
velopment of the last-named type has been steady, 
both the size and speed having been materially in­
creased during the year. It is gratifying, to realize 
that the United States navy now holds the second 
position in fighting power. This is due to the fact 
that we have put most of our displacement into heav­
ily-armed battleships; and if we continue to follow 
the proposed plan of building, two battleships a year, 
we shall have no difficulty in maintaining this posi­
tion. 

Merchant Marine. 

In respect of the addition of new m.erchant vessels 
of the, flrst size and speed to the merchant marine, 
the past year has been less notable than its imme­
diate predecessors; but it has been remarkable for 
the perforII!-ances of some of the ships already afloat. 
Precedence is naturally taken by the two latest trans. 
atlantic liners, the "Lusitania" and "Mauretania," 
which, after the stormy experience of the winter, set­
tled down to a steady run of record-breaking across 
the Atlantic. The mj)st puzzling performance of the 
year was that of the "Mauretania," when, during a 
trip early in June, in which", because of' an accident, 
she was run under only three out of her four pro­
pellers, she covered the longer northern route in 
four days, twenty hours,' and twelve minutes, at an 
average speed of 24.86 knots, not only beating her 
own record made witli four propellers, but also that 
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of the sister ship "Lusitania"-a result which would 
seem to show that the boiler capacity of these ves­
sels is not equal to that of the turbines. Later in 
the same month the "Lusitania," in making a pas­
sage in four days and fifteen hours, at an average 
speed of 25.04 knots, earned the distinction of being 
the first 25-knot transl'tlantic liner. On a subsequent 
trip the last�named vessel covered 650 knots in one 
day, at an average speed of 25.66 knots. The fact 
that the "Mauretania" made her best speed with one 
of her high-pressure turbines out of commission 
afforded further evidence that the most efficient 
work of the steam turbine is done in the low­
pressure turbines, -and confirmed the judgment of 
those marine engineers who believe that' a combina­
tion of high-pressure reciprocating engines and low­
pressure turbines will give the best results. Hence 
great interest attaches to the performance of the 
14,500-ton "Laurentic," which was launched during 
the year for the transatlantic service of the White 
Star Line. Her motive power consists of two recipro­
cating engines driving two outside propellers, and a 
low-pressure turbine on' the center line of the ship. 
Evidently, the limit of size in ocean steamers has not 
yet been reached; as witness the construction which 
has recently been commenced at the Belfast yard, 
of two ships, the "Olympic" and "Titanic," for the 
White Star Line, which are said to have the enor­
mous dimensions of 930 feet over-all length, and 
60,000 tons displacement. These vessels, also, will be 
driven by a combination of reciprocating and turbine' 
engines, and they are expected to show a sea speed 
of . 21 knots an hour. There is no indication of a 
desire on' the part of any of the leading steamship 
companies to emulate the high-speed performance or" 
the Cunard liners. The German companies seem to 
be satisfied with the 231,4 to 23lh knots speed of the 
"Kaiser Wilhelm II." and the "Cecilie"; and if they 
have any plans for winning back the blue ribbon 
of the Atlantic, nothing has been made public to that 
effect. The prevailing type of transatlantic liner of 
the future seems destined to. be the combined freight 
and passenger steamer of moderate speed. Unfortun� 
ately, the American merchant marine remains in the 
moribund condition which has characterized it for 
many years past. In spite of the earnest support of 
the President, Congress failed to pass the measures 
which had been proposed with' a view to its resuscita'· 
tion. Meanwhile our merchant marine on the Pacific 
is being rapidly swept out of existence; and it is a 
fact which cannot be disputed that, were we suddenly 
to find ourselves. engaged in a naval war, we would 
be terribly crippled for want of transports and col­
liers, to say nothing of a body oll seamen' from which 
to recruit the personnel. 

Steam Railroads. 
The depression of the past year was felt so severely 

by the steam railroads, that there has been but com­
paratively little new construction undertaken, the 
efforts of the railroads being directed mainly to the 
upkeep and improvement of track and equipment. 
An important agreement has been reached between 
the railroads and manufacturers on the qu�stion of 
the composition and rolling of steel rails, and, as an 
immediate copsequence, orders have been once more 
coming freely to -the mills. It is probable that the 
principle observed by the Pennsylvania Railro.ad Com­
pany in its new speciflcations will be followed pretty 
generally throughout the country. The most impor­
tant feature of the specifications is the placing upon 
the manufacturers. <if more of the responsibility' for 
the character of the rail produced. No specification 
is made as to the amount of crop from the ingot, and 
considerable latitude will, be allowed in the methods 

.of manufacture, it being merely provided that the 
rail be free from' injurious, mechanical defects and 
flaws. Track construction is being greatly improved by 
the more genE\ral' introduction of steel tie�plates be­
tween the rail' base and the tie; and it now remains 
for' A1llericatr railroads to adopt some form of screwed 
or bolted fastening in place of the present unsatisfac­
tory' spike, to render our best track comparable 
with the best ,that can be found in Europe. The rail 
spike must· go, and the sooner the better. The steel 
car having demonstrated its good qualities for, every 
kind of 'traffic", is now being intro�uced: in consider­
able numbers.; The s,tee.} ��llman' car, shows only a 
slight i�crease' of weight over the woOden car, and 
it possesses the advantage of being practically un­
wreckable, and therllfore a great safeguard to life 
and limb: Fashions change in locomotives, and: just 
now the once. popular Atlantic type is being: dis,car-ded 
for

' 
heavy express' service' in ,favor of a �iX-cOlipled 

twelve-wheelEld16comotive of'gt�ater hauling ll(;w�r. 
In fr�ight .loc{nnotives there is a dispositioli to intro­
ducemore extensiVely the"Millet,' sY$tem, particularly 
on heavy mountain' gfades: �T..pe. 'average speed of 
our fastest tr'ains is still far' below what it should 
be. This will be evident when we remember that 
both England and France have over fifty expresses 

(Continuea on page 5.) 
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CARmER PIGEONS AS PHOTOGRAPHERS. 

BY THE BERLIN CORRESPONDENT OJ' THE SCm.TIl!'IO AMERICAN. 

AB. ingenious apothecary of Cronberg, Germany, as 
far back as in the forties of the last century, organ­
ized a carrier pigeon mail for the conveyance of pre­
scriptions from the surrounding villages to his shop, 
and the same idea was taken up a few years ago by 
his son, Dr. Neubronner, who even extended it to the 
transport of small quantities of medicaments. Now 
the fact that one of his winged mes-
sengers once was delayed unexpect-
edly, suggested the idea of recording 
his route by means of photographic 
views. Dr. Neubronner accordingly 
provided the pigeon with a miniature 
camera, effecting by an automatically­
opening shutter some very satisfactory 
photographic views, and this success 
induced him to design a specJ.al pho­
tographic apparatus illustrated here­
with, which allows up to thirty views 
of Ilh inches square to be obtained at 
very short intervals. The task of con­
structing an automatic camera with 
at most 2 inches focal distance, the 
weight of which, including all acces­
sories, must not exceed 2lh ounces 
(the maximum load readily trans­
ported by carrier pigeons) evidently 
was by no means an easy one. 

Scientific Amertca� 
when released will fly near enough to take any pho­
tographic views desired. 

........ 
The ScientUlc American In 1909. 

The Editor of the SCIENTIFIC AMERICAN hopes to 
make the journal even more interesting, if possible, 
durIng the year 1909 than it has been in the past. 
Among the new features will be a series. of articles 
on famous living American inventors, mell who have 
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their ideas from studying the magazines and aeronau­
tic papers. In the recent exhibition there were two 
model dirigible balloons and nearly a dozen model 
aeroplanes constructed by them. The latter varied in 
size from 2 or 3 feet to 7 feet in length. Most of 
them were fltted with propellers having rubber bands 
as motive power. The largest model, that made' by 
Percy Pierce, was constructed on the lines of the "June 
Bug" aeroplane, but it had two propellers running in • 

opposite directions, such as are used 
on the Wright machine. The same 
boy exhibited a 15-foot gliding machine 
of the standard Chanute pattern. The 
workmanship on both the model and 
the glider was excellent. 

Another interesting model was con­
structed on the Langley type by Wal­
ter B. Phipps, the son of a well-known 
electrical engineer. This model was 
provided with a keel running length­
wise below the two following surfaces. 
It is interesting to note that something 
of this sort was suggested recently by 
Octave Chanute, while the same idea 
was thought of by this twelve-year-old 
boy. 

One type of apparatus comprises two 
self-contained cameras with lenses 
pointing forward and backward re­
spectively, so as to obtain at least 
one view of the ground in any posi­
tion of the pigeon. The two cameras 
are fitted in a light frame of alumi­
nium, attached by straps and rubber 

Portable cote and room. A 2�-ounce apparatus for taking eight pictures. 

One. of the most complete Wright­
type models was fitted with a half­
horse-power steam engine and flash 
boiler, the whole power plant weighing 
but 2lh pounds. The model was built 
by Walter Wittman, and the engine 
by his elder brother. This machine, 
it is believed, will make a much longer 
flight than the models propelled by 
rubber bands. 

There were a number of other inter-

bands to the body of the bird. The shutter is released 
by a spoon-shaped lever, the cavity of which is thrown 
outward by a rubber ball filled with air and perfor­
ated by a minute opening. As the air escapes, the 
rubber ball collapses, permitting the lever to dis­
engage the shutter. In the case of another form of 
apparatus a single lens is used in connection with a 
film, on which a number of successive exposures are 
made by a rubber ball and clock mechanism at given 
intervals of, say, one-half minute. 

As a carrier pigeon, after starting, at first describes 
a spiral line, it is quite easy to take a number of 
views of a given portion of the ground from different 
points of view. After once determining the position 
of its cote (which it recognizes from a distance of 
upward of 20 miles) the pigeon fiies toward its goal 
in a straight line and at the uniform speed of an ex­
press train, so that the route to be recorded photo­
graphically can be readily· determined in advance. 

Photographer pigeons are likely to prove useful pri­
marily for strategical purposes. From beSieged 
places, they allow the pOSitions of the beleaguerers 
to be ascertained, while the latter in a similar man­
ner can obtain information as to the topography of the 
besieged. Dr. Neubronner has devised for this spe­
cial purpose transportable dove cotes mounted on a 
lazy tongs mechanism, whereby they may be raised 
to afford a suitable launching point for the pigeons. 
The German military authorities have shown much 
interest in this matter, inviting the inventor to con­
duct some experiments in conjunction with the bal­
loon corps at Tegel, near Berlin. Photographer 
pigeons are likely to be· used also in connection with 
dirigible airships, permitting the latter to remain at 
a safe distance from the ground, while the pigeons 

rortable, collapsible cote for military use. 

contributed to the upbuilding of our giant industries. 
It will be the object to give not only a verbal im­
pression of these inventors as men, but to show in 
dollars and cents just what they have accomplished 
by sheer inventive ingenuity. Among the men who 
will be discussed are Thomas A. Edison, Alexander 
Graham Bell, James Gayley, John Patterson, and otb­
ers equally famous. 

The Handy Man's Workshop, the new department 
which was started a few weeks ago, has proved so 
popular that the Editor will strengthen it, and pub­
lish it at frequent intervals during the year. 

More than the usual number of astronomical arti­
cles· will appear during the coming year, because we 
flnd that our readers are more than interested in the 
subject. One of these articles will deal with the re­
markable phenomena of the Morehouse comet, which 
has proved so puzzling to astrophysicists. 

Among the special issues to be published one will 
be devoted to western· engineering, in which the gov­
ernment's wonderful work in reclaiming arid lands 
by irrigation will be fully discussed by able engi­
neers, and likewise the engineering development of 
Chicago. 

.. I.' .. 
The Junior Aero Club Exhibit at MadlllOn Square 

Garden. 

The Junior Aero Club, which was organized about a 
year ago by Miss E. L. Todd, gave its first exhibition 
at the Toy Show in Madison Square Garden, during 
ChrIstmas week. The exhibit was a creditable one and 
showed a great deal of interest on the part of the boys 
who compose this society. The club has forty mem­
bers, scattere(!. over the country, and it is, therefore, 
largely a correspondence organization. The boys get 

Carrier pigeon equipped with a two-lens eamera. 
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esting exhibits in the shape of odd 
kites, one of which, constructed by the late Henry 
Rodemeyer, had a peculiar bird-like shape. There 
were also two tetrahedral cell kites, one of which was 
furnished by Dr. Bell, and the other of which was 
constructed by one of the boys. A wireless telegraph 
apparatus constructed and operated by boys was also 
exhibited. This apparatus was designed by W. E. D. 
Stokes, a twelve-year-old boy, who has a 5-kilowatt 
long-distance wireless station on top of the Ansonia 
Apartments in New York city. 

The exhibit was completed by some excellent photo­
graphs showing the chief dirigible balloons and aero­
planes. There were also a number of drawings of 
aeroplanes submitted by members of the club. The 
noticeable thing about these designs was that there 
were few of them freakish, but that they all followed 
the lines of standard machines. Tbere was also a 
full-sized foot�propelled wind wagon and several small 
spring-driven models of this form of propeller-testing 
machine. 

••• I • 
Wernecke has patented a continuous automatic fil­

ter press divided into several compartments, which 
are arranged radially about a horizontal axis, forming 
a polyhedral box. The outer end of each compartment 
is closed by a hinged and grooved, plate covered with 
filter cloth. The inner end is of similar construction, 
and can be forced outward by a lever. The compart­
ments are filled through pipes connected with one 
end .. of the hollow axis, and emptied through pipes 
connected with the other end. The operations of fill­
ing, pressing, and emptying are performed automatic­
ally as the apparatus is rotated. As each compartment 
arrives at its lowest position the outer end is opened 
and the press cake is expelled. 

Magnified picture taken by a carrier pigeon. 
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1I0VING PICTURES TlIAT smG AND TALX. 
BY THE PARIS CORIIlISPONDENT OF THE SCIENTIFIC AMERICAN. 

In view of the success which is obtained. by the 
moving picture apparatus, the idea naturally occurred 
to l1se the phonograph in connection with it, so as to 
hear the voice at the same time that we see the 
picture upon the screen. Among such devices we 
may mention one brought out by Path6. It is the 
invention of Capt. Couade. In his method, the actor 
utters the words or song into the phonograph, but 
without the gestures or facial expression. 

The actor takes his position before the camera and 
his movements are photographed. Coupled with the 
moving picture machine is the phonograph of the flat 
disk type which was before used. A jointed rod coup- . 
ling is used in order to connect the phonograph mech­
anism with the picture machine, and the latter is 
driven by a small electric motor. While the phono­
graph is repeating the actor's words, . he goes through 
the necessary motions to accompany the words. The 
moving picture machine thus secures the photographic 
record of the series of gestures during the whole time 
that the phonograph disk is working. 

In reproducing the two records at exactly the same 
rate of movement, the moving picture machine is 
placed as usual · at a point behind the audience at the 
back of the hall, while the phonograph is located near 
the screen. The weight-driven mechanism of the pho­
nograph is coupled to a revolving electric device which 
serves to produce a current, and this current is sent 
to the moving picture machine. In the latter there 
is mounted an electric motor, which drives the ma­
chine. As this motor receives current from the elec-

The motor in its portable case. The handle serves to 
operate the differential so as to keep the phono· 

graph and moving picture apparatus in step. 

tric device on the phonograph, its speed is exactly 
the same as that of the phonograph. By this means 
we' have a perfect concordance between the two appa­
ratus. 

Capt. Couade seems to have solved the problem of 
working the two machines in harmony. Both appara­
tus start up simultaneously and afterward run at the 
same speed, by simply placing the phonograph nee­
dIe ' on a marked point of the disk and on the other 
hand using a marked image of the picture fllm at 
the same time. These points were previously obtained 
when the phonograph and picture machine were di­
rectly coupled by the shaft as above mentioned. 

Capt. Couade's invention consists in the use of a 
revolving device which is driven by the weight mech­
anism of the phonograph. The device resembles a 
revolving commutator, and it receives di.rect current 
from the city mains and transforms it into alternat­
ing current. The motfJr is mounted in connection 
with the moving picture machine, and it consists of 
a Simple two-pole electric motor which is arranged 
to run upon the three-phase current. Such a motor 
takes exactly the same speed as the driving mechan­
ism of the phonograph. 

.. . .. . ., 

ltIotorle88 Aeroplanes. 

Is it possible to soar in the air for an indeflnite time 
without motive power? Deprez in the SCIENTIFI<) 
AMERICAN SUPPLEMENT has shown how the soaring 
flight of certain birds can be explained by the pressure 
of the air on the various parts of their bodies, provided 
that the surrounding air possesses some velocity in an 
upward direction. No such continuous upward flow of 
air has been detected by meteorological observations. 

Scientific American 
In a paper recently presented to the French Academy 
of Sciences, Esclangon dispenses with the upward flow 
and shows that every variation of the velocity of the 
wind, in magnitude or direction, from its · mean hori­
zontal velocity may, in theory, be utilized as a motive 
power by a soaring bird or an aeroplane. Every such 
variation increases the total energy of the system com­
posed of the aeroplane and the surrounding air, and 
every such increase in energy can be transformed 
either into the kinetic energy of speed or into the po­
tential energy of elevation. In order to reduce to a 
minimum the power required to propel an aeroplane, 
it will be necessary, first, to learn how to convert speed 
into elevation, and conversely, with little loss of 
energy, and secondly, to devise aeroplanes which, like 
birds, shall be able to adapt themselves instantly to 
changed conditions, so as to utilize the incessant fluc­
tuations of the wind. The practical solution of the 
latter problem will undoubtedly present great diffi­
culties. 

• .  e . •  
ltIovlOIr Pictures 10 Colors. 

After the successful solution of the 'problem 6f color 
photography by the Lumiilre brothers, the problem of 
color chronophotography seemed to be nearing its final 
solution. But the practical difficulties encountered 
were far greater than in ordinary photography. Flex­
ible films of 100 feet and more in length must be · 
handled instead of glass plates of limited size. On the 
other hand the Lumiilre process is suitable only for the 
making of transparencies. Duplicate positives from a 
series of negatives are out of the question. 

A Rovel system �as recently been invented by a 
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( Oontinued from page 3. ) 
daily, running on schedule speeds of from fifty-five 
to Sixty miles an hour. At the same time, it should 
be borne in mind that there are no trains . in the 
world that can compare in long-distance, high-speed 
runs with our eighteen-hour trains between New York 
and Chicago. 

. 

Electricity. 

Unquestionably the most important work at the 
present time in the field of electricity is its substi­
tution for steam locomotives in the operation of rail­
roads ; and of the many changes of this character 
which have recently been made, the most important 
are those on the New York Central and the New 
Haven railroads in this country. In respect of the 
great density of the traffic on these four-track sys­
tems, the conditions for electrification are highly 
favorable; but because of the many track complica­
tions involved at the terminal yards and statiOlls, the 
work of installment and operation has been perplex-

• ing and difficult. The operation of the New York 
Central electric zone has been carried on through the 
year .. with the same smoothness and regularity which 
have marked this highly successful work from the 
very day of its opening. Save for the one disas­
trous accident at Woodlawn, which was due, in our 
opinion, to gross carelessness in operation, there have 
been no serious accidents attributable to the elec­
trical equipment, and the number of delays has been 
less, we understand, than in the days of steam service. 
The attention of the electrical world has been focused 

The phonograph repeats the previously recorded utterances of the 
artor while he performs the necessary gestures in synchronism 

for the moving pJcture machine. 

Weight-driven phonograph used to send 
a current into the distant moving. 

picture machine motor. 

.0VIlIG PICTURES THAT SING AND TALX. 

Roman painter, Signor Barricelli, for the cinemato­
graphic reproduction of animated scenes in their nat­
ural colors. The coloring of the films is obtained by 
means of the three-color process, but in a novel way. 
Instead of coloring the film itself, the inventor reaches 
his result by a rapid presentation of images, each of 
which is colored in one of the three fundamental 
colors (red, yellow, blue) . By virtue of the well­
known phenomenon of visual persistence, these images 
will give the impression of a complete three·color 
image. 

In order to reproduce a given scene in its natural 
colors, it is sufficient to photograph the object three 
times through properly colored screens, each of which 
will allow . only the light rays of a given color to pass. 
Thus three analytical color negatives are obtained. 
The correspondi"ng positives printed from these nega­
tives in black and white must De prOjected in rapid 
succession on a white wall, each through the same 
color screen used in obtaining the negative. The eye 
will then perceive a multi-colored image, provided the­
tate of succession be such that the individual impres­
sions due to the various colors on 'the retina may 
superpose themselves on one another. The length of 
the photographic film as well as the speed of succes­
sion should accordingly be three times as great as in 
an ordinary cinematograph. The system adopted by 
Barricelli for insuring the succession of the various 
color screens in front of the objective, both during the 
taking of the views and during projection, is of re­
markable simplicity. A glass disk divided into three 
colored sectors according to the fundamental colors, 
red, yellow, blue, is rotated in front of the objective so 
as to change the screen at each move of the cinemato­
graph shutter. 

more particularly, however, on the New Haven 
equipment, for the reason that here, for the first time, 
the experiment (and it was surely nothing more nor 
less than a gigantic experiment) was made of equip­
ping a four-track road carrying an exceedingly dense 
traffic with a high'pressure monophase system with 
overhead conductors. Toward the close of the year 
a remarkably candid and very detailed paper was read 
by the chief electrical engineer of the road, giving a 
history of the Imany obstacles encountered, and the 
way in which they have at last been successfully 
overcome. Serious troubles developed in the ' gen­
erators, in the line, and in the motors. Apparently 
these have been thoroughly mastered, and for some 
six months past the system has been running with a 
regularity which involves, according to the officials 
of the road, fewer delays than occurred in the days 
of steam service. What the technical world is wait­
ing for, however, is the publication by the New York 
Central and the New Haven systems of· the first cost 
and of the cost of operation of their respective plants. 
When these are available it will be possible to arrive 
at a pretty accurate estimate of the relative efficiency, 
under theSe particular conditions, of the single-phase 
and the direct-current systems. The present Indica­
tions are that the direct-current is ideal for suburban 
and terminal roads, and the monophase system for 
long-distance lines outside of the suburban zone. 
Hence, we are not surprised to learn that the Penn­
sylvania Railroad . Company has decided to USe the 
direct-curren,t on . its tunnel zone from Long Island 
City to Harrison, N. J., with the probability that the 
alternating �urrent will be adopted when the electri­
fication is extended to Philadelphia. A contract for 
the . electrification of the tunnel zene has recently 



, 
been let for $5,000,000. Next in importance to the 
work being done in this country is the electrification 
of certain of the Prussian railroads, one the Magdeburg­
Bitterfeld-Leipsic line, 80 miles in length, and another 
the LeipsIc-Halle line, 22lh miles in length. 

.As far as any material progress is concerned, wireless 
telegraphy stands at the close about where it stood at 
the beginning of the year under review. .Attention 
has been directed rather to the improvement of me­
chanical details in the way of wave-detectors, trans­
mitting keys, and the other mechanical features, than 
to the solution , of the larger problems of selective 
synchronism and reliable long-distance transmission. 
.All the wireless companies are endeavoring to perfect 
a selective system, but apparently they are no closer 
to the goal than they were four years ago. .Any small 
boy armed with a Ruhmkorff coil is an enfante terrible 
in the path of a wireless message. The most satisfac­
tory results have been obtained in the coasting trade 
and in naval operations, where messages may be 
transmitted with considerable certainty within the 
limits of 100 or 150 miles. But when it comes to a 
matter of transmission for distances of 1,000 miles or 
over, the maintenance of uninterrupted service is at 
present out of the question. Under exceptionally fav­
orable atmospheric conditions, messages have been 
transmitted across the .Atlantic and from the New York 
navy yard to Panama ; but the connection is liable to 
sudden and complete interruption from causes which 
at present are purely problematical. Marconi, Fessen­
den, Professor Fleming, and others attribute the 
breakdown to what, for want of a better name, they 
call "atmospheric absorption." Conditions in the field 
of long-distance wireless telegraphy are such that it 
is safe to say that this field is not by any means ripe 
for commercial exploitation. The same may be said 
of wireless telephony, which, although it shows great 
promise for the future, has not as yet been placed on 
a practical commercial basis. Limitations of space 
prevent anything more than the mere mention of the 
great ingenuity shown in the transmission of writing 
by means of th� tel autograph and the transmission of 
pictures by Knudeen's ingenious process. For a de­
tailed explanation of these the reader is referred to 
our issues of June 6 arid November 21 of the past 
year. 

Astronomy, Chemistry, and Physics. 

.Astronomically, the year has brought forth the usual 
number of celestial events. There were three solar 
eclipses, none of which was of much importance. 
Solar eclipses in such number occur only once in 
nine years, which is the only reason why the 1908 
eclipses are here mentioned. .At Greenwich Melotte 
discovered a faint body, which was at first taken for 
an asteroid, but which later prove� to be an eighth 
satellite of Jupiter. Enckels comet, the more care­
fully studied of the periodic comets, duly r�turned. 
More remarkable than this body of Enpke's was the 
comet discovered by Prof. Morehouse on September 1:­
remarkable because of its peculiar tail distortions and 
fluctuations. These tail phenomena will be discussed 
in a forthcoming issue of the SomNTIFIo .AMERICAN. 
Prof. Trowbridge, who has been conducting a series 
of important experiments, announced that gas phos­
phorescence and meteor trains have much in common. 
From this it would follow that the after-glow pro­
duced in the sky by meteors is merely a phosphor­
escent phenomenon. 

Prof. Onnes's achievement in liquefying helium � 

after many futile attempts must be hailed as a won­
derful technical triumph. .Although the most refrac­
tory gas has at last been conquered, the liquefaction 
of helium cannot be said to add very much to the 
sum total of our chemical knowledge. 

The radio-active substances still command a promi­
nent place in physical research. Perhaps the most 
dramatic event . of the year was Madame Curie's an­
nouncement that, after careful experimentatIon con­
ducted by herself and Mlle. Gleditsch, she failed to 
confirm Ramsay's assertion that radium emanation 
possesses the singular property of degrading copper 
to lithium. This leaves the whole question very much 
in the air. .A third checking of the experiment is 
obviously necessary. If Boltwood's work is correct, 
ionium may be regarded as the true intermediate 
product between what is known as uranium X and 
radium, which gives no fewer than twenty-four new 
elements discovered by radio-active methods. Ramsay 
has presented evidence that the emanations of thor­
ium , and radium should be classed with such inert 
gases as argon. C. E. S. Phillips claims to have dis­
covered radio-active powers in freshly cut sodium. 
The evidence (the discharging eflect of the metal) is 
strong, but not strong enough to warrant us in be­
lieving that he has completely established his dis­
covery. 

Dr. Bechtold has devised what he calls a ·  system 
of "ultra filtration," which has enabled him to sepa­
rate dissolved substances from their solvents by the 
use of excessively flne filters conSisting of paper or 
fabric impregnated with gelatine. This system act-
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ually carries the chemist within the region of mole­
cular dimensions. 

Aeronautics. 

In tracing the development of aeronautics the his­
torian of the future wm point to the year 1908 as 
that in which the problem of mechanical flight was 
first fully mastered; and it must always be a matter 
of patriotic pride to know that it was two typical 
.American inventors who gave to the world its first 
practical flying machine. To a natural mechanical 
aptitude the Wright brothers added a perseverance, 
a resourcefulness, and a daring, which have enabled 
them, at last, to realize this dream of the ages. In 
.April of this year, the brothers went down to the 
sand dunes at Kitty Hawk and tried out their machine, 
preparatory to subjecting it to public test. On Septem­
ber 10, at Fort Myer, Orville Wright flew continu­
ously for 1 hour, 5 minutes and 52 seconds, 
and subsequently made three other flights of over an 
hour. Finally, in making a flight with Lieut. Sel­
fridge as a passenger, he was thrown to the ground, 
through the breaking of a propeller, Lieut. Selfridge 
being killed and he himself seriously injured. On 
September 21 'Wilbur Wright, in Fra.nce, made a con­
tinuous flight of 1 hour and ' 31 minutes ; and, after 
three months of most brilliant work achieved the re­
markable feat of flying continuously for 1 hour, 53 
minutes, and 59 seconds, thereby winning the Michelin 
prize of $4000 and a trophy. In his-flight he covered 
61lh miles of distance at a speed of 36 miles an hour. 
Both of the brothers have proved their ability to 
carry an additional passenger. By his success in 
France Wilbur W'right effected the sale of his French 
patents for $100,000. Next in importance has been 
the work of Farman who, on October 30, made a 
straight-away cross country flight of 17 miles from 
Chalons to Reims at a speed of over 51 miles an 
hour. Of equal, if not greater merit, was the trip of 
Bleriot with his monoplane when he flew from Toury 
to .Artenay and back, a distance of 17.38 miles, at an 
average speed of 53.78 miles an hour. For compari­
son with the long-distance flights above recorded, the 
following achievements will be of interest. On 
September 14 Santos-Dumont with a monoplane made 
a continuous flight of 8 minutes. On September 17 
Delagrange with a two-surface machine flew for 30 
minutes, 27 seconds. On October 31 Bleriot, with a 
monoplane, in his cross country flight, was in the air 
continuously for 11 minutes. Farman, on October 2, 
in 'competing for the Michelin prize, won by the- Wright 
brothers,' remained in the air for 44 minutes, 32 sec­
onds. On .August 21 a G. M. monoplane flew in a 
circle Ilh minutes, ' and on July 22, Breguet, in a 
gyroplane-a combined helicopter and aeroplane­
made a flight of 20 meters 'distance. 

'
:It has been esti­

mated that the total duration . of WilbUr Wright's 
seventy-two flights in France, up to October 15, 
amounted to 13 hours, 49 minutes; and that thirty 
persons have l1een carried a total distance of 431 
miles, without accident. In the presence of such fig­
ures it cannot be disputed that mechanical flight is 
no longer an experimental proposition. In spite of 
the success of the Wright brothers, it looks as though 
Europe would be the developing ground for the. aero­
plane . and dirigible, as it has been for the automo­
bile. Proof of this is seen in the fact that cash prizes 
to the total of $350,000 hava been offered in Europe 
for aeronautic contests of various kinds. In .America 
the only prize offered for competition is the SCIENTIFIC 
.AMERICAN trophy, which was won for the first time by 
Glenn H. Curtis on July 4 in a flight of over a mile in 
a straight line, made with a two-surface aeroplane, 
built . by the .Aerial 'Experiment .Association. The speed 
was nearly 40 miles an hour. The machine carried a 
tail similar to . that used on the Farman aeroplanjl, 
and was driven by a 25-horse-power air cooled engine. 
The same association has built a later machine, which 
is driven by a 40-horse-power, water-cooled engine. It 
has no tail, and, like the earlier machine, is charac­
terized by a transverse arching in opposite directions 
of the two main surfaces. 

No less striking have been the achievements of the 
various large dirigible airships. Conspicuous among 
these are the long-distance flights of Count Zeppelin' 
with his. huge but ill-fated craft, known as "Zeppelin 
IV." On the 29th of June he was in the air for six 
and three-quarters hours, On the second of July he 
made his first long cross-country trip to Luzerne, 
covering 248 miles in 12 hours at a maximum speed 
of 34 miles per hour. On .August 4 he made his great 
attempt at a 500-mile 24-hour trip. He landed at 
Oppenheim after covering 260 miles in 9 hours; then 
passed over Mayence; returned to Stuttgart, and made 
a sllccessful landing at Echterdingen, where his ma­
chine was destroyed by a thunderstorm . .  The Germans 
have three new military airships, the "Gross II," "Par­
seval II," and the reconstructed "ZeppeliIi III." France 
has "La Republique," the "Ville de Paris," and the 
old "Lebaudy." The g:iant Zeppelin airship was about 
440 feet in length; the German and French dirigibles 
are generally a little less than 200 feet in length, and 
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the approximate speed, under normal conditions, may 
be set down at about 30 miles an hour. In connec­
tion with the trials at Fort Myer, it should be men­
tioned that the small dirigible built by Baldwin, 
capable of carrying two men and of remaining in the 
air for two hours continuously, passed successfully 
its acceptance tests by the &ited States army. 

Automobile and Motor Boat. 
That the automobile has practically reached 

the limit of its development . is suggested by the 
fact that during the past year no improvements 
of a radical character have been introduced. The 
six-cylinder machine grows slowly in favor; but there 

. is no indication that it will become the prevailing 
type, There has been a great increase in popularity 
of the · moderate-priced, medium-sized car, of 24 to 
30 horse-power; and costing from $1,200 to $1,800. 
There is cause for congratulation in the fact that 
both in racing and touring cars the later .American 
models show a decided improvement in durability; 
and it can' be said without much fear of contradiction 
that the output of the leading builders of this country 
is at last fully comparable to the best of the foreign 
makes. The Glidden tour, that supreme test of re­
liability, bears out the truth of the above statement. 
It was run this year over a 1,700-mile c�urse, through 
Buffalo, Pittsburg, New York, .Albany, Maine, the 
White Mountains, and Saratoga. .Although the condi­
tions of the whole trip were exceedingly trying, the 
machines made an average speed of 20 miles an hour, 
and this in spite of the fact that no repairs were 
allowed in the garages. Of the forty-five machines 
tha.t started twenty-eight finished with a perfect score, 
nine of them making up three three-car teams, four­
teen others being touring cars, and five runabouts. 

The two great races of the year-the Vanderbilt 
and the Grand Prize-were held successfully over 
courses on Long Island and at Savannah. The Van­
derbilt cup race was won by the 1906 Locomobile 
racer of 120 horse-power, at an average speed of 
64.39 miles an hour. Second place was taken by the 
Italian Isotta, which maintained an average speed 
of 63.7 miles per hour. The Grand Prize race over 
the 402-mile Savannah course was won .by an Italian 
Fiat car of about 110 horse-power, at an average 
speed of 65.1 miles per hour, the second car being 
a German Benz, which was beaten

' 
by only 56 seconds. 

Over the same course the light stock car race was 
won by an Italian Lanci/!. car, at an average speed 
of 52.6' miles per hour, an .American Buick car being 
second. That these light cats with only about one­
fourth the power of the racing machines should have 
made such good speed is highly creditable. 

The motor boat ' racing oi the year was signalized 
by the victory of the .Americ�n "Dixie I1" in the race 
for the Harmsworth international trophy, held on 
.August 3 on Long Island $ound. The challengers 
were the British "Wo]seley-Siddeley" of 400 horse­
power, and the

' 
"Daimler I I" of over 500 horse-power ; 

and, to , meet them, the Crane brothers designed the 
"Dixie," a beautifully-turned boat provided with but 
200 horse-power. The "Daimler II" broke down, the 
"Wolseley-Siddeley" covered the course at a speed 
of 27.34 knots, and the "Dixie" at a speed of 27.71 
knots, the .American boat winning the race by a close 
margin of 49 seconds. .A day or two later the "Dixie" 
in four runs over the government measured mile 
averaged 31.05 knots, thus establishing her claim to 
being the fastest motor boat in the world. 

The Current Supplement. 

'Sir J. J. Thomson's brilliant paper on "Rays of 
Positive Electricity" is by far the most important 
contribution to the current SUPPLEMENT, No. 1722. 
Major Squier gives his views of the possibilities of 
aerial locomotion in warfare. , Day .Allen Willey de­
scribes a concrete coal-mine shaft. How roads are 
tarred is explained by Prevost Hubbard. The usual 
notes will be found in their accustomed places. Sir 
Oliver Lodge gives a simple explanation of the theory 
of electrons. The action of radium emanation on 
distilled water is discussed by Sir William Ramsay, 
the distinguished ,English chemist. 

• · e ,  � 
A $500 Prize for. a  SImple ExplanatIon of the Fourth 

. DImensIon. 

.A friend of the SCIENTIFIC .AMERICAN, who desires to 
remain unknown, has paid into the hands of the pub­
lishers the sum of $500, which is to be awarded as a 
prize for the best popular explanation cif the Fourth 
DimenSion, the object being to set forth in an essay 
the meaning of the term 1;10 that the ordInary lay reader 
can understand it. 

Competitors for the prize must comply with the 
conditions set forth in the SOIENTIFIC .AMERICAN of 
December 26, 1908. 

. f  • .  " 

.A clear solution of shellac in alcohol, with an add!, 
tion of picric acid and 1 per cent of boracic acid, 
makes a gold varnish that produces a flne hard sur­
face and brilliant finish on metals. 
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THE REA VBIt'S Ilt' lAlt'VABY. 
BY HENBY NORRIS BUBSELL, PH.D. 

HE finest group of constella­
tions in the whole heavens is 
that which now occupies the 
southeastern skies. 

Its central figure is Orion, 
which is about half way 
up to the zenith. The prin­
cipal stars of this noble 
constellation can easily be 
identified with the aid of 
our map ; while the initial 

letter..at the head of this article shows how these stars 
are related to the traditional figure of the classic giant. 
The bright stars Betelgeuse and Rigel are in his shoul­
der and at his foot, while it is easy to trace his belt, 
his swOrd, the uplifted club in his right hand, and the 
lion's skin which he holds as a shield in his left. 

Above Orion is Taurus, with the small but conspicu­
ous cluster of the Pleiades. The V-shaped group below 
them, of which the bright red star Aldebaran is one, 
bears the name of the Hyades. The star between 
Aldebaran and the point of the V is a fine naked-eye 
double. 

Below Orion ls Canis Major, whose brightest star, 
Sirius, so far outshines all its neighbors ( and indeed 
all others in the sky) that 
it is hard to realize that 
several of them are fully 
as bright as the stars of 
Orion'S belt. To the left 
of these constellations are 
three almost equally fine 
ones-Auriga, Gemini, and 
Canis Minor-which con­
tain four more stars of the 
first magnitude. 

Due east is Cancer, 
marked only by the small 
star cluster Praesepe, and 
on the horizon are part of 
Leo, and the head 6f 
Hydra. Jupiter is in the 
former constellation, and 
will rise within an hour. 

Below Orion are the 
small groups of Lepus and 
Columba, and west of 
these is th� long faint 
star-stream , of Eridanus, 
beyond which is Cetus, in 
the southwest. The vari­
able Mira is now fading, 
and barely if at all visible 
to the naked eye. 

The great square of 
Pegasus stands on one 
corner, low down and al­
most due west. Above it 
Andromeda extends to­
ward Perseus, which is di­
rectly overhead. Aries 
and Pisces lie south of 
these. 

Cygnus is setting in the 
northwest, Draco and Ursa 
Minor are below the pole, 
Ursa Major' rising in' the 
northeast and CasSiopeia 
and Cepheus high up in 
the north-northwest. 

A\ ,ll o 'ol�:. DeIl. ,7. 
At 10!h o" clook: DeIl. 111. 
At 10��c��,i.", �; :I3, 
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Now each of these groups of stars---.,the Pleiades and 

Hyades---.,behaves exactly like such a flock of birds. 
The stars in general m.ove over the sky, some faster, 
some slower, but in directions that vary almost at 
random from star to star ; but the stars of each of 
these groups keep together, in a way which proves 
their real connection. 

And this is not all. Prof. Boss, who has recently 
supervised the preparation of ' a great catalogue of 
stars for the Carnegie Institution, in which their mo­
tions are , very aecurately determined, has identified 
nearly forty stars ( most of which are visible to the 
naked eye ) belonging to the Hyades group, and has 
shown that their motions are not exactly parallel, but 
converge toward a point in the constellation Mono­
ceros between · Betelgeuse and Procyon. That is, this 
group of stars, if we could watch them long enough, 
would seem to shrink together. ' It follows that these 
stars are receding from us, having already long passed 
their closest approach-about 700,000 years ago, as the 
present rate of motion shows. 

Confirmation of this remarkable result is furnished 
by observations with the spectroscope, which show 
that three of the brightest stars of this group are 
actually receding from us, all at the same rate-25 
miles per second. 

That not· only agrees with Prof. Boss's theory, but 

When we look at such 
clusters of stars as the 
Pleiades or the mQre wide­
ly scattered Hyades, the 
question naturally arises : 
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Are these stars really near one another ( as compared 
with ' their distance from us) ; or do they simply 
look" near, because they lie nearly in ' line with us, 
though some' are' really more remote than others? 

We cannot answer this question by direct measure­
ment of 'their distances, for these are so great that · it 
is riot yet possible to measure them accurately enough 
for our' purpose. But we ' can ' get ' an ' answer' in , an­
other way. 

How it is done can perhaps best be explained" by' an 
illustration. Suppose the air was full of birds of all 
sizes at all sorts of distances, fiying in every 'direc­
tion at various rates. Two or more birds ' that at : a 
given' instant seemed near together would 'do ' so only 
because they were in line and- their flights, being in 
different directions, would soon carry them far apart. 
But: suppose that among them there was a flock of 
wild geese. We could tell at once that ' these' birds 
were really near one another, because they kept to­
gether, flying in parallel lines. If we watched ' them 
longer, the flock as it came nearer would appear to 
spread out , and ' grow larger, until it -passed -overhead, 
and then to dwindle again in the distance ; but all the 
while any chance bird that passed before or behind it 
could be identified by its different direction of fiight. 

enables him ' to calculate the dif:tances of the stars of 
the group from us, which' average' about 120 light­
years, with, a range , of about 10 , per cent on each side 
of the mean. 

At this , distance our sun would appear as a telescopic 
star of the eiglith magnitude, and therefore the bright­
est stars 'of tile' Hyades must be much brighter than 
the sun-probably between 50 and 100 times as bright. 

The brightest of all ' the cluster (as we see it ) ,  AIde­
:baran, is however an intruder, moving . in quite a dif­
ferent directioli. Its distance has been directly meas­
ured and appears ' to be about 30 light years---.,only one­
quarter that of the' great cluster. If removed to their 
distance it would ' seem three magnitudes fainter than 
it does now and' be no brighter than several other 
stars of , tmr cluster. 

THE PLANETS. 
Mercury is evening star all through the month, and 

is , well 'visible during the latter part of it. On the 
26th he reaches his greatest elongation ( or apparent 
distance froni the sun ) .  At this time he sets about 
6 : 35 'P; M>and'�an'easily be seen, low in the southwest, 
when it, begins to grow dark. Venus is morning star 
and rises about 5 :  40 A. M. in the middle of the 
month. Mars is likewise morning atar, rising about 

7 
two hours before Venus. On the 13th he is quite 
close to the bright star {J Scorpii. 

Jupiter is . in Leo and rises about 9 P. M. in the 
middle of the month. Saturn is evening star in Pisces, 
setting about 11 : 30 P. M. on the 1st, and 9 :  45 on the 
31st. 

Uranus is in conjunction with the sun on the 7th 
and is invisible throughout tlie month. 

Neptune is in opposition on the 5th. At this time 
he is in R. A. 7h. 8m. 58s. Declination 21 deg. 45 min. 
north, and is moving _7s. eastward and 12s. northward 
per day. To see his disk requ-ires a good-sized tele­
scope. 

THE MOON. 
Full moon occurs at 9 A. M. on the 6th, last quarter 

at 1 P. M. on the 14th, new moon at 7 P. M'. on the 
21st, and first quarter at 10 A. M. on the 28th. The 
moon is nearest us on ' the 23d and most. remote ' on the 
11th. She is in conjunction with Neptune on the 6th, 
Jupiter on the 11th, Mars on the 17th, Venus on the 
19th, Uranus 'on the 20th, Mercury. on the 22d, and 
Saturn on the 25th. 

Princeton University Observatory. 
• •  e .  

Orlgln of' Gold Deposits. 

The current theory of the formation of gold-bearing 
alluvial deposits assumes that the gold existed orig-

.� e o'clook: la 't, 
'AC' 8� o'clooll: 1&1\; 1'­
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inally in the central ' neu­
cleus of the earth in the 
forms of sulphide and tell­
uride, which subsequently 
became dissolved in the 
waters of hot , springs and 
were deposited together 
with gelatinous silica. Thus 
were formed veins of au­
riferous quartz which, in 
consequence of erosion, 
gave rise to alluvial strata 
containing particles of 
metallic gold. 

M. Fieux, however, as­
serts that the eI'0�ipn of 
o u t  c r 0 p ping aUriferous 
veins of quartz does not 
account for all deposits of 
metallic gold. He, finds 
that some gold-bearing 
strata show no trace of 
quartz, but consist wholly 
of clay with fragments of 
diorite or diabase, and 
moreover are so situated 
as to preclude the exist­
ence of quartz v�ins. He 
has seen beds of streams 
become richer in gold after 
every rain, though they 
showed no trace of quartz. 
FInally, in certain aurif. 
erous strata which contain 
much quartz, not a particle 
of gold is found in the 
quartz, though some gol d 
occurs in , the diabase 
which accompanies it. 

Hence Fieiix concludes 
that the erosion of quartz 
veins cannot be the , sole 
source of auriferous alluv­
ial strata and, further­
more, that the almost eon­
stant presence, in those 
strata, of heavy basic 
rocks, containing diorite, 
amphibolic schist, and dia­
base, indicates that native 

gold is one of the subSidiary ingredients of those rocks. 
According to this new theory, therefore, certain of 

the heavy eruptive rocks have carried with them in 
their eruption some of the gold existing in the metallic 
state in the central nucleus of the earth. After reach­
ing the surface these rocks were oxidized by contact 
with the air and eroded by water, which washed away 
the lighter materials and left the heavier, including 
the gold. 

This M. Fieux regards as the true theory of the for­
mation of gold-bearing alluvial strata, in general, the 
erosion of quartz veins being only an occasional cause 
of the enrichment of those strata. 

. ' . , . 
Handy Man's Workshop. 

Next week's issue of the SCIENTIFIC A�IEBICAN will 
contain a special Handy Man's Workshop Dellartmellt 
devoted to winter sports. There will be complete 
directions for making an iceboat, also a thoroughly 
practical article on the building of a "scooter" or ,  ice­
and-water sailboat. Hand-motor , sleds and coasting 
skates will be other features of the department. The 
constructions described will ,be simple and calculated 
not to overtax the ability or purse of the average 
amateur. 
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TIDAL-WAVE .UIl(G Oll THE STAGE. 
A sensational theatrical spectacle Is being produced 

at the London "Hippodrome" under the title of "The 
Sands of Dee," of which the pinnacle Is' the breaking 
of a series of nine huge tidal waves across the stage. 

Scientific American 
of water at a time from a height of seventy-nine feet. 
It is of concave form, and exterids from side to side 
of the stage, so as to command the whole of the 
proscenium opening. The rear face of this receiver 
or conduit is carried up to a height of ten feet or so, 
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paint, so that the backcloth appears to fall continuous­
ly from top to bottom of the stage. When the water, 
in falling, swirls around the wave-forming board and 
is impelled on to the stage, it passes beneath the lower 
edge of the backcloth in a solid sheet. It was in the 
correct design of this wave-producing board that the 
greatest difficulty was experienced. The prime object 
sought after was the projection of a solid roll of water 
over the stage without any splashing until it breaks 

. in the same manner as an ocean wave. At the same 
time it was imperative that the course of the water 
should be to a certain extent directed in its path, so 
as to save the stage and wings from inundation. As 
it is, the �hole of the water is thrown into . the arena. 

Scarcely has the first wave broken, when the second 
rolls out, followed by successive breakers, until the 
full nine in all have traveled across the arena. About 
five or six seconds elapse between each wave. When 
viewed from the center of the auditorium, a very 
realistic impression of a series of rollers breaking and 
falling tumultuously over one another is presented. 
Each wave contains a solid mass of five tons of water, 
making forty-five -tons in all thrown through the pros­
cenium opening at a total cost of over $500 for the 
water alone. The falling mass, as might naturally be 
supposed, strikes the wave-forming board with tre­
mendous force, and retains considerable power in its 
sweep across the stage; rendering the taSk. of the vil­
lain, who is caught in its toils, to maintain his footing 
upon the rocks no easy matter. The crash attending 
the falling water striking the forming board suffices to 
produce the muffied roar accompanying rollers break­
ing upon the seashore. 

In order that the stagecloth behind which the water 
falls may remain absolutely quiescent and steady 
throughout the whole operation, it is specially weight­
ed to over one and a quarter tons, requiring special 
mechanism for its operation alone. The water filling 
the arena is subsequently released and escapes into 
the public sewers, so that a fresh supply is used in 
each performance. 

• • • 
Metbod oC Removing Fixed Stopper •• 

BY RANDOLPH' BOLLING. 

The waVe scene as the spectators see it. Photo by Campbell-Gray. 
Reagent bottles holding caustic alkalies, alkaline 

carbonates, etc., very frequently become fixed, and 
the usual method has been to tap the stopper with a 
wooden block, or the application of heat to the neck, 
or a combination of both. Results are poor in cer­
tain cases and often result in the fracture of the 
neck. The inverse process may be used to advantage. 
In other words, freeze the stopper, thus causing a 
contraction of the stopper from the neck. The bottles 
which I used for experiment had failed to open, under 
the heating and tapping, and were bad cases of fixed 
stoppers. The bottles held sodium carbonate, that had 
formed sodium silicate, an excellent cement, and so 
were firmly fixed. They were inverted in a mixture 
of crushed ice and calcium chloride, taking care that 
the freezing solution did not touch the lips of the 
bottles. After standing twenty minutes, each stopper 
was removed without the slightest exertion. This is 
the neatest and safest way to remove stoppers from 
bromine bottles and other corrosive chemicals. 

The rollers wash with terrific force, sending the spray 
some thirty feet into the air with a long muffied 
roar. 

The stage extends forward of· the proscenium arch 
in the form of an arena, the seating accommodation 
being disposed circularly around this projection. The 
general setting may be gathered from the accompany­
ing illustration, a typical seaside resort in the height 
of the sea,son being represented. The stage and arena 
constitute a stretch of the rock-strewn sands exposed 
by the receding tide depicted on the backcloth. In the 
center of the stage is a crude notice warning the visitor 
of the time when the tide will turn. 

In the culminating point of the dramatic-- storm, 
the heroine is gagged and bound ' to the tide-warning 
board, to be drowned by the rising tide. At the cru­
cial moment the first wave breaks over the scene, 
catching the escaping villain in its embrace. Eight 
succeeding waves sweep all before them. The heroine 
is of course duly rescued by the hero just when the 
water has reached her shoulders. Her rescuer reaches 
her on the back of a swimming horse. The whole in­
cident lasts about ninety seconds, in which short. in­
terval no less than forty-five tons of water are pro­
jected into the arena. No sign of the water is seen 
by the spectators until the first wave is actually break­
ing. 

The means by which the waves are produced how­
ever is very simple, though it involved prolonged ex­
periments for the purpose of evolving what may be 
termed a perfect wave, which should be as similar to 
a real ocean breaker as possible. Behind the back­
cloth up in the flies, seventy-nine feet above the stage, 
are carried three large rectangular water tanks of 
special design. They are built of teakwood, strongly 
bound with iron, heavily lined with lead, to prevent 
leakage, and supported on steel girders. These tanks 
are fed from a high-pressure main, the arrangement 
being such that although the contents of the tank 
may be discharged solidly, the tank may reflll in two 
or three seconds. 

The outlet from the tank has an area approximately 
one-third of the floor area of the tank. The tank may 
be emptied just as if its whole bottom were suddenly 
removed. When closed the mouth of this outlet re­
sembles an inverted apex built upon a lever system, 
with the result that when outside pressure is applied 
upon the levers, the closed members forming the apex 
swing instantly open to their full extremity. 

Immediately beneath the outlet from the overhead 
tanks upon the st:lge is built what is called a "wave­
producing board." ·This is mounted about one foot 
above the level of the stage, and is of the most sub­
stantial construction, in order to withstand the tre­
mendous · vibration arising from the fall of five tons 

while the front edge is only about one foot above tht:: 
extreme' depth of the concavity. The falling water 
does not strike the center of the channel, but the 
inner curved face of the back edge, so that it swirls 
round the bottom of the channel and up the oPPosite 
face unreslsted. It shoots into the air across the 
stage to a height of thirty feet, and faUs into the arena 
a tumbling mass of water. 

The backcloth is placed in front of this wave-form­
ing board, so as to conceal the falling water. The 
lower edge Of the backcloth ends a few inches above 
the upper edge of the rear face of the wave-forming 
bo�rd, and hangs practically in a line with the front 
edge of the board. The backcloth depicts a sea scene. 
That part of the inner face of the wave-forming bojtrd 
which would consequently be visible to the audience 
i£ embellished with waves executed in waterproof 

1'-. • .... � i.e. . ..  � •• 'lUDa.n 
THE GREAT WAVE ICDK A.T TO LO.DOlf HIl'PODRO][E. 

Photo by Oampbell-Gray. 
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)[INIATURE RAILROADS FOR COUlfTRY 

TRANSPORTATION. 

BY THE ENGLISH CORRESPONDENT OJ' THE 8CIBNTIJ'IC AIERICAN. 

During the past few years an interesting develop­
ment has taken place in Great Britain in the provision 
of improved traffic facilities for the transport of both 
passerigers and freight upon the extensive estates sur­
rounding the country seats , . . of eminent personages. 
As a general rule, these residences are remote from 

Scientific Anterfcan. 
sights at Coney Island and other American resorts, 
and which extend from the immediate precincts of the 
residence to the nearest station on the trunk railroad 
system, for the rapid and convenient inter-transporta­
tion of passengers and freight. The most notable of 
these private diminutive railroads are those at Eaton 
Hall in Cheshire, the country seat of the Duke of 
Westminster ; Duffield Bank, the home of Sir Percival 
Heywood, Bart. ; and Blakesley Hall, where resides 

9 
The milliature railroad at Duffield Bank was de­

signed and constructed by its owner, Sir Percival Hey­
wood, who is a recognized authority in such work and 
is an enthusiastic advocate of light railroads. This 
particular line is one mile in length exclusive of side­
tracks, extending through the estate. The gage is 
15 inches. The track alone cost $4,500. In its course 
the line passes through three tunnels, traverses two 
bridges of the wooden trestle type, and a timber via-

The Blakesley Hall gasoline locomotive hauling a freight train. Tank locomotive hauling passengers on the Sutton Coldfteld rallroad. 

A miniature " Atlantic " locomotive. The 1 6-inch gage locomotive of the Sutton Coldfteld road • 

.Passenger train on tne Hlakel!ley Hall miniature railroad. The rolling stock h! all of the American type. 

the trunk railroads ; and owing to their rural situ­
ation, the facilities for traveling between the mansion 
and the main railroads are confined to the highroads 
by ordinary horsed ' vehicles. Moreover, the estates 
themselves are often very extensive, covering an area 
of several square miles, so that access to different 
points thereof is slow. 

To overcome these disadvantages, several private 
owners have laid down what may be best described as 
"miniature railroads," which have long been familiar 

)[INIATURE RAILROADS FOR COUlfTRY TRANSPORTATION. 

Mr. C. H. Bartholomew, a retired civil engineer and 
contemporary of , the Stephensons. In addition, In 
various parts of the country short systems upon the 
same principle have been laid down, notably at Black­
pool and Sutton Coldfield, for the supply of conven­
ient public traveling facilities where none other exist. 

These railroads are not mere toys, but exact repli­
cas upon ' a reduced scale of the ordinary standard sys­
tems of the country, correct in every particular, In­
cluding . track, signaling , equipment, rolling stock, etc. 

duct of 90 feet in length by 20 feet in height. There 
are six stations along the route, which conveys guests 
to the various parts of the estate, and at each accom­
modation is provided for the housing of the cars and 
for waiting passengers. A regular scheduled . service 
is maintained during the day. In addition to the / 

conveyance of passengers, it is used for the transpor­
tation of wood, garden and other produce, and freight 
to the house. The freight cars measure 5 feet in length 
by 2 feet 6 inches wide and carry a maximum load 



10 

of 1lh tons. In addition there are llumerous passen­
ger coaches and a large baggage car, 15 feet in length. 
The railroad is provided with extensive workshops, 
in which all repairs to locomotives and rolling stock 
are carried out. At one point there is a remarkable 
three-quarter circle curve of . 40 feet radius, to enable 
the line to gain a higher level. On festive and other 
occasions, when the house is full of visitors, special 
passenger trains are run, comprising eight bogie 
coaches capable of seating 120 persons. 

The private railroad of the Duke of Westminster is 
of a more ambitious character. It runs through the 
Eaton Hall estate, and links the · residence with the 
trunk railroad system at Balderton, 3lh miles distant. 
This · line was also designed and constructed by . Sir 
Percival Heywood, and is also of 15-inch gage. The 
whole system comprises 4lh miles of track, including 
the direct through line, 3 lh, miles long, and approxi­
mately 1 mile of sidetracks. The track is built upon 
the latest approved style with Vignole rails, averag� 
ing 12 pounds per yard, laid on longitudinal wooden 
cross-ties, and cost exclusive of buildings and rolling 
stock $6,545 per mile, representing an outlay .of over 
$29,450 in track alone. The gradients vary from 1 in 
100 to a maximum of 1 in 65. This railroad is essen­
tially employed for the transport of freight to and 
from the house, though members of the family and 
their guests travel between the main-line station and 
the mansion, there being for such purpose a num­
ber of open vehicles and a bogie parlor car capable 
of seating 16 persons. There are two engines of spe­
cial design and of low build. They are made with 
tubular axles and special joints so arranged that an 
eight-nupled engine can negotiate a curve of 25 feet 
radius without necessitating any special modification 
in the motion. The engines in use are four and · six­
coupled respectively, the former having cylinders of 
5 inches bore with a stroke of 8 inches. The " second 
engine, which is that most generally employed, has 
an over-all length of 10 feet with a width of 3 feet 
10 inches, cylinders of 5lh inches bore and 8 inches " 
stroke, and wheels 16 inches in diameter. The heat­
ing surface of boiler is 80 feet, and · grate area" 3" square 
feet, the working pressure being 175 pounds, at which 
60 indicated horse-power is developed. The weight 
of the engine is 3%, tons empty and 4lh tons in work­
ing order. Bunker capacity for 112 pOUlids of coal is 
provided, together with 77 gallons . of water. The- coal 
consumption ranges from 280 to 390 pounds per day, 
according to the work accomplished. The average 
speed attained with a normal load of 19 tons approxi­
mates 1114 miles per hour, and the cost of running 
with freight is about 25 cents per ton mile. The en­
gines were also designed by Sir Percival Heywood, 
and are fitted with his special correcting motion' fQr 
the Joy valve gear. 

The utility of such a ·  railroad as - this in connec­
tion with such a country seat, and the · heavy work it 
has to fulfill, may be" gathered from the fact that the 
trains cover a mileage of some 5,000 miles, and trans:­

port over 6,000 tons of - freight per annum. When 
the house is full, over 40 tons of coal are consumed 
for domestic purposes per week, and the train con­
veys over 2,000 tons of coaI' from the trunk railr()8.d 
system to the house in the course of the year. The 
miniature railroad runs into a ·  stdetrack" at the sta­
tion on the main line, and all " freight ' destined ' -for 
Eaton Hall is transshipped directly thereto. The staff 
comprises the locomotive engineer and: brakeman for 
the . train service, together with two- men for the main­
tenance of the track. The working" expenses average 
$3,500 per annum exclusive ...•. of wages for · staff, of 
which some $1,500 represents maintenance charges on 
track and rolling stock, - $150 for . locomotive stores, 
oil, coal, etc.,  and the . balance interest on capital out­
lay, allowances for depreciation, etc. From this it will 
be seen that the cost of operating a railroad such as 
this upon a private estate averages some $62 per week. 

On the Blakesley Hall railroad, owned by Mr. C. H. 
Bartholomew, both steam and · "  gasoliIie motor trac­
tion is employed. This railway also links the private 
house with the trunk system, there being a sidetrack 
at the latter station for the smaller railroad. The 
gage is likewise 15 inches, and the line about a mile 
in length including sidetracks, a circular loop and 
triangle to avoid turning the locomotive on a turn­
table. The rolling stock is American throughout, the 
locomotive being of the standard 4-4-0 class reproduced 
on a 2-inch scale. The passenger coaches are of the 
bogie type, each having seating accommodation for 
12 persons, and the engine is capable of hauliI;lg a 
train of three coaches, carrying 36 passengers, with 
ease. The cars were originally four-wheeled vehicles, 
but the owner rebuilt them, using three of the former 
bodies to make one coach. This alteration proved 
very successful, since running was appreciably im­
proved on both curves and straight road. In addition 
there is also a double bogie truck or trolley for con­
veying heavy baggage and freight between the sta­
tion and the house. " Unlike the majority of such pri­
vate railroads, this line is at times opened to the 
public, ,and is well patronized on such occasions. 
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The road, which was built by the owner himself, 

who is a civil and railroad engineer, is especially 
well carried out. The rails of flat-bottomed Vignole 
pattern, weighing 12 pounds per yard, are laid on 
pressed-steel ties. Care has been exercised to keep 
the grades as easy as possible, the maximum being 
about one per cent, which . requisition, however, en­
tailed heavy embankment and cutting work. BecaUSe 
a stream winds through the estate, extensive bridging 
became necessary. The bridges are of the girder type. 
The line is provided with an elaborate electric signal­
ing equipment together with telephonic communication. 

. . .  , . 

THOJrIAS CHROWDER CHAIIBERLIN. 
BY MARCUS BENJAIIN, PH�D. 

It has been a , frequent practice in the American 
Association for the Advancement of Science to choose 
for its president a resident of the place at whroh . it 
was holding its meeting at the time of the election, 
or of the place at which it was next to meet. The 
former course was followed at the gathering held · in 
Chicago last winter ; tor at that time Prof. Thomas C. 
Cbamberlin, who is one of the foremost leaders in 
geology, was elected to preside over the meeting to 
be held in Baltimore this week. 

Thomas Chrowder Chamberlin was born in Mat­
toon, Ill .• · on September 25, 1843, and was educated 
at . Beloit College, where he received his bachelor's 
degree in 1866, and also that of master two years 
later. During the year 1868-9 he pursued a post­
graduate course at the University of Michigan, devot­
ing himself chiefly to studies in science. 

He begaR his life-work as a teacher immediately on 

THOMAS CHROWDER CHAMBERLIN. 
President of the American Assooiation tor the 

Adv8Bcement of ScienC'e. 

graduation, for in 1866 he became principal of the 
High School in Delavan, Wis. In the autumn of 1'8�9, 
after finishing his studies at Ann Arbor, he was called 
to the chair of natural science in the State Normal 
School "in Whitewater, Wis. , and remained there for 
four years. His alma . mater' recognizing his promise 
in geology, and familiar with his success as' a teacher, 
BOught his services, and for nine years, from', 1873 t� 
1882, he was professor of geology .in Beloit, which 
chair he relinquished in order to give more exclusive 
attention to fleld work in geology. His success as an 
administrator was so conspicuous, that in 1887 the 
growing University of Wisconsin called him to its 
presidency, and in that capacity he continued until 
1892, when on the organization of " the University of 
Chicago he was made head of the Department of Geol" 
ogy II:nd director of the Walker Museum, which places 
he still holds. 

Fiis" active work in geology has been most conspicu­
ous. In 1873, tlie year he went to Beloit, he was ap­
pointed Assistant State Geologist of Wisconsin, and 
three years later he became Chief Geologist of the 
State, having among his associates "Roland D. Irving, 
Chat:les R. Van Hise, Rollin D. Salisbury, and others 
who have achieved distinction in their specialties. 
Prof. Chamberlin devoted his own attention chiefly 
to studies on glaciers and glacial formations, on whIch 
subjects he is now recognized as the first authorlty 
in tliis country. His eminence in this fleld led to his 
appointment

' 
in 1882 as geologist in charge' o·f the 

Pleistocene Division of the U. S. Geological Survey, 
which; he has since retained: He has continued his 
interest in. the Wisconsin Geological and Natural His­
tory Survey; of which sInce 1903 he has been a con-
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suIting geologist. In 1904 he served as geologist on 
the Peary expedition, and also in that year he was 
made a Commissioner of the Geological Survey of 
Illinois. 

His major pul:ilications are more than ..a hundred in 
number, and embrace important contributions on the 
subject of education, as well as annual reports on the 
geology of Wisconsin and papers on topics pertaining 
to the glacial period in this country and abroad, arid 
latterly he has written with the accumulated knowl­
edge of years and experience, on fundamental prob­
lems of geology, especially on the history of the at­
mosphere, the planeteSimal hypotheSiS, and the early 
history of the earth. In book form he is the author of 
"Geology of Wisconsin" ( vol. I, Madison, 1883 ) and 
with Rollin D. Salisbury of a "Treatise on Geology" 
( 3 vols., New York, 1004-1906 ) .  The Journal, of Geology 
was fouRded by him and his associates in Chicago in 
1892, and he has been its cnief editor since that time. 

The universities of Michigan and Wisconsin have 
conferred on him the degree of Ph.D. ; the University 
of . IllinoiS has ' given him its Sc.D., and Michigan, 
George Washington, Beloit, and Wisconsin have hon­
Gred him with the degree of LL.D. Other activities of 
worthy mention include his appointment by the State 
of Wisconsin as . its representative to the World's Fair 
held in Pa.ris in 1878, and at which he received a 
medal for his geological publications, and also he was 
given a similar award at a more recent exposition 
held in Paris. He has served the Carnegie Institution 
ln Washington as one of its research associates since 
1902, and is therefore consulted by that institution on 
all awards made in geology. 

He was chosen president of the Wisconsin Academy 
of Science, Arts, and Letters in 1885, and again in 
1886, and in 1894 was elected president of the Geo­
logical Socie"ty of ' America. Since 1897 he has been 
president of the Chicago · Academy of Sciences. In 
addition to the foregoing he has been elected to honor­
ary relationships in the Geological Society of Edin­
burgh, American Acaaemy of Arts and Sciences, Geo­
logical Society of Washington, Geological Society of 
London, and New York Academy of Sciences, and since 
1902 lie has been a member of the National Acad�my 
of Sciences. 

Prof. Chamberlin jOined the American Association 
at the meeting held in Dubuque, Iowa, in 1872 and 
w8S adVanced to the grade of fellow in 1877. He 
was chosen to preside over the section in Geology pond 
Geography in 1885, and delivered an addres!9 at the 
Buffalo meeting, entitled "An Inventory of Our Gla­
cial Drift." At the meeting held in Chicago in Decem­
ber last Prof. Chamberlin was elected to the highest 
honor in the gift of the AssQciation, and his name 
worthily represents American science on that' famous 
roll of honor which began in 1848 with the name of 
William B. Rogers, likewise a geologist and " also' " dis­
tinguished as an educator. 

. .. 
Preserve Your Papers : They are of Permanent Value. 

By taKing a little trouble, when a paper first cOl;nes 
to hand, it may be preserved to form a permanent and 
valuable addition ' to the reading matter with which 
everyone shOUld be supplied. ' We furnish a neat and 
attractive cloth' board binder, which will be sent- by 
mail, prepaid, for' $1.50. It • has good strong covers, 
on which' 'the name. SCIENTIFIC Al\I:EIUCAN or SCiENTIFIC 
A:r,t:EBICAN SUPPLEMENT' is stamped in gold, and means 
by which the numbers - may be". securely held as in a 
bOund liOok. One binder ' may thus be made service­
-able for several years, and when the successive vol­
umes, as they are completed, are bound in. permanent 
form, the subscriber ultimately finds himself, for a 
moderate cost, in possession of a mo'st valuable addi­
tion to any , library, embracing a wide variety of sci­
entific and general information, and timely and origi­
nal illustrations. Save your ·· papers. 

.. t ,  . . ... 
The Congren of Applied Che�hitry. 

The Seventh International Congress of Applied 
Chemistry will be held in London from May- 27 to 
June 2, 1909. The president of hono" is Sir aenry 
Roscoe, the active president . Sir William Ramsay, 
Mr. McNab is general " secretary, and ·· Messrs. T.homas 
Tyrer and C. ' Whitman are treasurers. , Dr. : Harvey 
W. Wiley 'of Washington, D. C., has beeu appointed 
the chairman of the American committee., All' who 
are interested in · promoting the applications of- chem­
istry. are eligible for membership in the congress� 
The price of membership is one pound for men and 
flfteen shillings for women. American chemists in­
tending to become members should send their check 
for $5 either to the chairman. of · one of the sections 
"or direct to the chairman- of the American comniit­
tee at' Washington, who will transmit the same to ;the 
proper official in London. Those intending to pre­
sent - papers should write to the chairman of the ,sec­
tion' . to which the paper belongs. Papers should be 
neatly typewritten on thin piper, and be in the hands 
'of the c�airman of the American' committee not later 
than April 1; 1909, in order to · be forwarded to Lon­
' Ion tor translating and printing. 
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IMPROVED REFRIGERATING APPARATUS. 
The refrigerating apparatus which we illustrate 

herewith is arranged to maintain the expansion coils 
substantially filled with the liquid ammonia, and to 
prevent the return of the ammonia in a liquid form 
to the compressor. In connection with the main ex­
pansion coils there is an auxiliary coil, which is 
adapted to preliminarily cool the water to be frozen, 

IMPROVED REFRIGERATING APPARATUS. 

and this coil is connected to the rest of the system 
in such manner that the liquid and gas from the ex­
pansion coil are separated, and only the liquid is 
delivered to the preliminary cooling coil. In the illus­
tration the tank in which the main expansion coils 
are located is indicated at A, while the preliminary 
cooling tank is shown at B. The liquefied ammonia 
is fed to main expansion coils 0 through the high­
pressure conduit E, and the discharge takes place 
through the pipe D. The pipe D connects with a ver­
tical conduit, one branch H of which communicates 
with the preliminary cooling coils J, while the other 
branch G connects with the conduit K, and thence 
by way of pipe L to the compressor. Such of the 
ammonia as reaches the vertical conduit in a liquid 
form from the main cooling coils, will drop into the 
branch H, while the gas will pass up by waY of the 
branch G to the compressor. Inserted between the 
high-pressure· conduit E and the coil 0 is a cham­
ber . F, provided with a gage glass, whereby the 
operator can observe the height of the liquid. The 
ammonia is cooled by its own vaporization in this 
chamber F, so that at the time it enters the expansion 
coils it is at a very low temperature. Any gas which 
may form from the vaporization of the liquid in the 
chamber F will pass directly to the compressor 
through a pipe leading from the top of the chamber. 
In case too large a quantity of liquid is carried from 
the expansion coils to the preliminary cooling coil, so 
as to raise the level of the liquid in the latter dan­
gerously near the level of the pipe D, a valve may b e  ·
opened in the branch pipe M ,  permitting the liquid in 
the coil to fiow into the chamber F, and thence again 
to the main expansion coil. Mr. John D. Mayhew, of 
Tyler, Texas, has been granted a patent on this re­
frigerating apparatus. 

. . . , . 

WHIP SOCKET. 
A new form of whip socket has recenty been In­

vented, which will securely hold the stock of a whip 
in such manner that there will be no chance of its 
falling out. The whip is normally clamped in the 

WHIP SOCKET. 
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socket, but may be released whenever desired by foot 
pressure. As shown in the engraving, the device con­
sists of two members hinged together at their center. 
One of the members is formed with upper and lower 
concaved sections A and B, which are offset so as to 
bear on opposite sides of the whip. Mating with 
these sections are two similar sections 0 and D of 
the other member, the whole comprising a cylindrical 
tube. The whip socket is secured to the dashboard 
by means of a pair of brackets E, which are riveted 
to the section A. Mounted on the section A is a leaf 
spring F, the free end of which bears against the 
lower section D of the opposite member. Normally, 
the whip is held in place by the pressure of this 
spring F, which clamps the members together. The 
lower section D is formed with an extension G. The 

whip socket is mounted on the dashboard, with 
the extension G conveniently near the floor of 
the vehicle, so that the driver can press the 
extension with the toe of his foot to rock the 
socket members apart to the position indicated 
by dotted lines. This will release the whip. 
A patent on this whip socket has been granted 
to Mr. George F. Stanfield, 2326 Laurel Street, 
New Orleans, La. 

• • • • • 

SPRING DRAWER. 
The drawer which is illustrated in the accom­

panying engraving is so arranged that when 
it is closed, a spring mechanism is operated, 
which serves to automatically open the drawer 
on the release of a latch. The drawer is par-
ticularly adapted for use with desks, writ­
ing tables, and the like, and means are 

provided for adjusting the tension of the spring ac­
cording as the contents of the drawer are heavy or 
light. The body of the drawer is indicated at A in 
the engraving. At the rear corners of the drawer 
there are grooved rollers B, mounted in plates at 
the top and bottom of the drawer. These rollers 
travel on tracks formed on plates 0, which are se­
cured to the desk frame. At the forward end of each 
plate . O  a roller D is mounted, which engages a track 
formed on the plates carried by the drawer. The rear 
end of the drawer is cut away to form a recess, in 
which the spring mechanism is mounted. This com-

SPRING DRAWER. 

prises a fixed shaft E, on which is supported the 
drum F, formed at each end with casings in which 
l'piral springs G are mounted. One end of each spring 
Is secured to the shaft E, while the other is fastened 
to the drum. Coiled about the drum F is a cord H, 
which is secured to a hook at the forward end of the 
desk frame. The drawer . is held in its closed posi­
tion by means of a latch J. The latch is released by 
pressing a button, whereupon the springs G rotate 
the drum F, winding up the cord H, and sliding the 
drawer outward. When the drawer is closed, the ac· 
tion is reversed, the rope unwinding from the drum 
and placing the springs under tension. . A . ratchet 
mechanism K is provided at one side of the drum, to 
hold the latter while the spring is being adjusted for 
lighter or heavier loads. This ratchet mechanism is 
normally thrown into an inoperative position. The 
inventors of this spring drawer are Messrs. W. Lam· 
bert and E. P. Dopps, Box 206, North Yakima, Wash . 

• f . • • •  
COMBINED CASE AND POST FOR TENNIS NETS. 

The accompanying engraving illustrates a case for 
lawn tennis nets, which is made up of two sections 
that may be set up as posts to support the net in the 
game. The case is made up of two semi-cylindrical. 
sections A, in one of which is mounted a vertical 
shaft B. The latter projects through the opposite 
ends of the section and terminates in a crank .0. To 
this shaft one end of the net is secured, and on it the 
net may be wound by operating the crank. A latch D 
is mounted on the upper end of the case, to hold the 
crank when the net has been wound thereon. The 

I I  

opposite end of the net is secured in the other s ec· 
tion of the casing. The two sections are held to­
gether by means of hooks E, which attach to the pro­
jecting ends of the shaft. Each section is provided at 

CO)IBINED CASE AND POST FOR TENNIS NETS. 

its lower end with a plate F, having a transverse slot 
therein and adapted to engage a footpiece G, which is 
driven into the ground. The form of this footpiece is 
iIlustrated in Fig. 2. It will be observed that it is 
formed with a broad bearing plate, on which the for­
ward part of the case-section rests, while · the heel 
projects through the slotted plate, serving to hold the 
case-section in vertical position. The net may be 
tightened by operating the crank which is secured by 
means of the latch. The inventor of this device is 
Mr. Lester H. Atwell, of Grove City, Pa. 

. .  ' .  
AN IMPROVED HINGE. 

Pictured in the accompanying engraving is a hinge 
of the class known as butt hinges, which is arranged 
to fold into l ecesses. in the edge of a door and the 
corresponding edge of a casement, where it will be 
concealed, permitting a close folding of the door at 
the hinged edge. The construction also allows the 
door to be completely open, so as to lie fiat against 
the casement and adjacent side walls. Fig. 1 shows 
one side of the hinge, while in Fig. 3 the hinge is 
jnverted, showing the reverse side. The hinge is com­
posed of six leaves lettered A, B, 0, D, E, and F. The 
leaf. A is secured to the door, and the leaf B to the 
casement. The leaf B is hinged to the leaf A at 1, 
and to leaf 0 at 2, the latter leaf being hinged to the 
leaf D at 3. The leaves E and F are hinged to the 
leaves A and B, respectively, at 4 and 6, while they 
are connected together at 5. The leaf F has an ex­
tension which is hinged to the leaf B at 7, while. leaf 
E has an extension hinged to leaf 0 at 8. The effect 
is virtually that . of a lazy tongs. It will be evi­
dent that the leaves B and E are held in parallel­
ism, and the leaves 0 and F are also held in parallel­
ism, so that any movement of any leaf section in 
respect to any other leaf section causes a definite and 
predetermined movement of each of the other leaf 
sections. All of the leaves are permitted to fold to­
gether compactly within the recesses of the casement 
and door. Mr. William Boyd Rodman, of 4 King 
Street, Charleston, S. C., has obtained a patent on this 
novel hinge. 

1 .  
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RECENTLY PATENTED INVENTIONS. cream and the cabinet, withQut danger of the 
Elee&ncal Device.. packing entering the receptacle. 

ELECTRICALLY _ OPERATED GUN CON- FLY-PAPER HOLDER.-J. O. FORKlIIR, New 
TROL.-J. B. RYAN, HobQken, N. J. This In- York, N. Y.  The special purpose here is to 

ventiQn relates to gunnery, the mQre particular provide, a base which may be used alone, fQr 
object being tQ prQvide means fQr readily en- holding a sheet of paper and preventing the 

abling a heavy gun to be maintained as nearly I adhesive material frQm fiowlng, .or which may 

as practicable in prQper position t.o fire at a I 
be used In conjunction wIth a cage of coarsely 

target, nQtwithstandlng motiQns of a vessel woven wire, which latter protects the paper 
u .on which the piece may be mounted. from above. The cage is So constructed that p when detached from the base it may fiatten ---

out to occupy the mfnlmum space. 
Of" Intere8t to Fanner.. COOKING UTENSIL.-F. R. MAZZA and C. 

BERRY-HOLDER.-W. A. DAY, Bellingham, M. DALY, New York" N. Y. The inventlQn re­
Wash. In operatiQn the third and fourth fingers lates more particularly to that type of vessel In 
of the wearer are Inserted In the IQop formed which there is provIded an overhanging fiange 
by a strap and a strap buckled arQund the .or projection beneath which the handle may 
wrist of the same hand. Each hand may be be - Inserted fQr llftlng the vessel. The object 
if desired supplied with a hQlder, and as the is tQ provide means adapted to co-operate with 
berries are picked from the briars by the thumb the handle, so that the vessel may be Inverted 
and first two fingers, they are' dropped Into the without Its becQmlng separated or detached 
holder, V'hlch when full is emptied Into a larger from the handle. 
receptacle. 

Machine. and Mechanical Devlee •• 
Of" General Intere.t. STUMP-SAWING MACHINE.-E. B. WEB-

PROCESS OF MANUFACTURING STEEL. STER, La Crescent, Minn. The objects of the 
-W. R. WALKER, Chicago, Ill. This is a proc- improvements are to provide facilities for 
ess whereby a spiegel having especially its PQsitiQnlng the saw with respect to the object 
manganese and as well its carbon and silicon on which it is directed ; t.o provide means fQr 
contents more thoroughly and unifQrmly dis- expediting the erectlQn and removal of the 
tributed therethrQugh can be obtained without device and the power transmIssion therefor ; 
the necessity of melting the spiegel within a and to Insure durability of the working parts 
cUPQla. It enahles spiegel to be suitable as a and the entire structura in prQPQrtiQn tQ the 
recarburizlng addition t.o the charge of a .Besse- weight thereQf. 
mer cQnverter or like refining chamber, to be I' FRICTION - CLUTCH FOR HOISTING­produced from low grade ores. DRUMS.-F. N. WHITCOMB, B arre, Vt. In this 

BEEF-TltUCK CRADLE.-C. A. PARKlIIRSON, case the invention relates to certaIn improve­
JR., New York, N. Y. Means are prQvided for ments In hoisting drums, and particularly to 
handling the trucks or travelers used In I the means of operating the clutch thereof. The 
slaughter-hQuses, pack

.

lng h ouses, and the like, InventiQn Involves the structural details .of this 
for sUPp,orting the dressed meat .or .other bodies operating member and the means for cQntrol­
frQm the overhead tracks, and the InventiQn ling the same. 
relates mQre particularly tQ a cradle for en- TRIGGER MECHANISM.-E. gaging with the rQIler of the truck fQr raising 
the latter and depQsiting the same UPQn the 
overhead track. 

F. HEDRICK, 
Fort Bayard, New Mex. This patent discloses 
a mechanism In cQnnectlon with the sears and 
trigger whereby provisiQn Is made for locking 
the trigger as may be desired fQr usIng the SUBSTITUTE FOR PATENT-LEATHER.-

S .  NATHAN, New YQrk, N. Y. The improve- trigger mechanism In plain trigger PQsltlon or 
ment is In material adapted to be used as a S.o as to arrange the mechanism for set trigger 
substitute tor patent leather and the process position. The devices Include safety means 
by which the material may be manufactured. for et!ectually locking the parts In their ad­
It is adapted for use for all purposes for which justed positions. 
patent leather is normally employed, but Is I more partIcularly adapted fQr use In the manu- Hallway. and Their "-cce.lIOne. facture of ladies' belts and similar articles • 

requiring strength and durability. AIR, STEAM, AND SIGNAL COUPLING.-
E. B. WITTE, Trenton, N. J. The Invention re-APPARATUS FOR DETERMINING SPE- lates t.o ImprQvements In couplers fQr use In 

CIFIC GRAVITY.-F. A. COURTOI S, New connection with air brake systems traIn sig­York, N. Y. An object .of the �ventor is tQ nals, and steam heating systems, �d Involves provIde an apparatus for determmlng speciftc ; ,  means whereby when a car is detached from gravities, particularly of liquIds, which obviates I the train the valves of the car will close to 
the ditHculties encoun�ered In obtaIning the retain sumclent air In the cylinder and pipe hydrometer" readings owing to the presence of line of the car to hold the brakes in release the meniscus of the liquid under Investiga- position and permit the car to move by its tlon. own momentum to the desired point. 

BRUSH FOR WASHING BOTTLES.-C. K. CAR-STAKE.-A. B. LITTLE, Atlanta, Ga. 
VOLCKENING, New Yurk, N. Y. In operation, The invention cQntemplates a stake preferably the wipers are brought tQgether and the ferrule constructed throughout of malleable iron and carrying them is Inserted In the bottle. A fQrming a permanent part of the car, which spindle being turned, studs and ribs are brought may be readily changed frQm 8. rigid uprIght Into contact with the interior of the bottle, positiQn to a removed depressed position or cleaning it thoroughly, the water being forced vice versa as desired, thus et!ectlvely retaining Into the bottle through - the educts. The brush the load and permitting Its dIscharge without withdrawn, the conformity of the bQttle neck undue Inconvenience. forces the wipers tQward each other, thereby 
pressing the spring slightly. The brush com- CATTLE-GUARD.-A. M. HOWERY and J. B. 
pletely removed, this spring · and the wipers CLARK, Eastbank, West Va. The purpose of 
'regain normal positions. the Invention Is t.o provIde a construction for 

a cattle guard, that wlII et!ectlvely prevent the BREECH-PROTECTOR.-E. L. HANN, Dec'd, crossing of a railroad track by cattle or .other DentQn, Texas. The objects of the Invention animals that aVQld traverse of Insecure support­are to provIde means for prQtectlng the ex- Ing surfaces. PQsed breech ends and other adjacent parts, 
and for protecting the hands of the person 
cleaning or handling the same. It comprises 
a protecting CQver, and means for removably 
attaching it tQ the breech of the barrel or 
frame of a gun. 

PHOTOGRAPHIC SHUTTER.-H. A. BYlIIRS, 
Pe Ell, Wash. The InventiQn Improves on a 
patent formerly granted to Mr. B yers, to the 
extent that ' the means used fQr varying the 
relative eXPQsure of the plate, SQ that the sky 
PQrtion and foreground wlll be eXPQsed to 
actinic actlQn .of rays .of light ditrerent lengths 
of time, will be greatly simplified, and wherein 
speed regulation, with reference tQ reduced or 
prolQnged eXPQsure of sky .or fQregrQund, can 
be. quIckly and conveniently made, it being also 
possIble to et!ect 9. passage of the shutter 
across the entire lens at uniform speed to 
obtain rapid, Instantane.ous eXPQsure. 

Heating and Lla"htlng. 

AUTOMATIC LAMP-EXTINGUISHER.-C. 

Pertaining to Recreation. 
JUMPING-ROPE HANDLE.-C. H. SAPPlIIR, 

Highlands, N. J. In this Instance ,the in­
vention relates to jumping rope handles, and 
has for its object the provision of the handles 
.of , a jumping rope with music boxes, so con­
structed as to be operated by the user when 
the rope is in use. A further object is to pro­
vide reversible means for ' operating the boxes. 

ROLLER-SKATE.-J. L. PLIMPTON, Boston, 
Mass. The Invention relates to guidable 
curved-running roller skates formerly pat­
ented by Mr. Plimpton In the U. S. and Eng­
land. In this class the rollers are applied to 
the stock or foot-stand of the skate so that 
the said rollers may be cramped or turned, so 
as to cause the ' skate to run in curved lines, 
either to the right or left by the turning, , cant­
Ing or tilting laterally of the stock or foot­
stand. 

PertainIDg to Vehicle •• 

to all kinds of vehicles and can be regulated for ' only In his case, Instead of making the audience 
all suspension springs whatever be their believe he has been cutting ot! a man's head, he 
strength. makes them think, by his bad drawing, that he 

SPINDLE - UPSETTING DEVICE.-S. L. has , galned- one square Inch In the process ' of 
BLAKE, Paducah, Ky. The purpose of the In- cutting up. 
vention is t.o provide a construction for a de- ( l106S)  C. C. S. asks : 1. Is it known 
vice adapted to stave up or upset a vehicle what the air 20 miles from the earth is com­axle spindle, by longitudinally applied compres- posed of ? A. It is not known with certainty sion, whereby a worn spindle may be restored what the constituents of the air are at 20 to its orIginal diameter and close fit within a miles above the earth's surface. No balloon has 
box In a wheel hub when it Is rotatably se- attained that altitude to collect air. 2. Is 
cured upon the spindle. it possible t.o make tb.e. same on the face of the 

PORTABLE FARE AND TICKET RECEP- earth ? A._ If the composition of the air at any 
TACLE.-E. J. VARGYAS, New York, N. Y. The place were known, a compound exactly like that 
receptacle or box is mainly designed for t� could be made In the laboratory. There are n.o 
use of conductors of street cars and other ve- unknown substances in the air unless In most 
hicles, and is arranged to provide compartments minute quantitIes, so minute that they have not 
for' the reception of the fare received to allow been detected by the most delicate analysis up 
of conveniently making change, to register the t.o the present time. 3. W.ould it take more or 
number of fares receIved, ' and to provide for less power t.o sustain the same given weight 
the issuance of trip or transfer' tickets. at a height of two miles from the earth's sur-

ELASTIC-TIRE WHEEi..�A. D. FOUCART, face than it would to sustain the same weight 
Muncy, PR. The invention is an improve- at a ' height of but twenty feet ? A. The sus­
ment In means for securing pneumatic and talnlng power of the air is much less at two 
solid rubber tires to the rIms of wheels, par- miles above the earth than at sea level. At 
ticularly such as are Intended for use on au- three miles above sea level the sustaining PQwer 
tQmQbiles, bIcycles, and tract\!m engines. The Of the aIr is .only half that at sea level. It 
means empl.oyed enable the tire tQ be readily wlll the ref .ore require more .outside PQwer to 
applied or detached and yet hQld the same sustain a bQdy at two miles abQve than at the 
securely. surface of th(" earth. The sustaining power .of 

NOTE.-Copies of any of these patents will the ai,r is proportional to its density. A cubIc 
be furnished by Munn & Co. fQr ten cents each. fQQt .of air at nQrmal pressure and - 32 deg. 
Please state ' the name of the patentee, title of Fahr. weighs 1 .225 .ounces and can sustain that 
the inventiQn, and date .of _this paper. part of the weight of a cubIc fQQt of anything. 

The rest of the weight of a cubic fQot .of any­
thing must be sustained by some other power 
than the aIr. 

Full hints tQ cQrresPQndents were printed at 
the head of this column In the issue .of Novem­
ber 14 or wlII be sent by mall on request. 

( ll06 6 )  The S .  P. P .  Co. says : We 

( ll069 ) E. L. S. asks : It being con­
ceded by mQst astronomers that the earth and 
the other planets are bodies thrown Qt! by 
centrifugal fQrce from the 'sun, explain how it 
was that they tQQk up an orbital motion at any 
fixed distance from the sun. In other wQrds, 
as there was evidently a centrifugal force suf­
ficient to cause them to leave the original mass, 
and as the gravitational force exerted UPQn ­
them by that mass decreased as the square .of 
their distance from it, why shQuld they have 

are building a two-revolution printing press, ever come to, rest In a prescrIbed orbit ? What 
one that has a printing capacity of 2,000 per gave · them their orbital motion, since a bQdy 
hour. We are thinking of babbittlng the main acting under centrifugal force leaves the source 
driving-shaft bearing. W11l you write us a let- of that force at a tangent and progresses In a 
ter advising as to the durablllty of babbitt bear- straight line ? A.. Th(" simplest case of· tidal 
Ings ? A. Without any flBPflcWl knQwledge .of ev.olution Is that of the mQon and the earth. 
the mechanics of printing presses, we cannot If that can be satisfactorlIy explained, the mQre 
see any objectIon to the use of babbitt for the cQmplicated cases of the planets and the sun 
purpose you mention. The practice of lining may perhaps be accounted for. ' When the moon 
journal bQ."![es with a metal that Is sutHclently separated from the earth, the rQtatiQn - of the 
fusIble to be melted In a common ladle is not combined IQasses was sUPPQsed · tQ be made In 
always so much for the purpQse of securing about five hours, so rapIdly that the mOQn was 
antl-frictiQn prQperties as fQr the convenience In unstable equilibrium regarding the earth. 
and cheapness of forming a perfect bearing In In this conditiQn it had little .or even no weight 
llne with the shaft withQut the necessity of toward the earth, and the sun pulled the mQon 
bQrlng. Boxes that are ,bored, no matter hQW .off from the earth by a tIdal actiQn. The mQon 
accurately. require great care In fitting and was going around the center .of gravity of the 
attaching them to the frame or .other parts of earth and itself In about five hours according 
a machine. In this respect it is a gQod and to this hypothesis, and the sQlar attractiQn 
economical practice to use babbitted boxes, but caused it to mQve away from the earth while 
the shaft should not be used for the purpose stlll It revQlved ' around the earth. Its orbit In 
of casting the bearings, as the hQt metal is space then was a spiral, and It moved away 
apt to spring it, and a mandrel .of the same from the earth, nQt In a straight line at all, 
size as the shaft or very slightly larger shQuld but in a curve of which the center of the 
be used. Care sh.ould be used In the selection earth was one point or center or revolution. 
.of the babbitt, according as the bearing is to ThIs interesting hYPQthesis is well stated · In 
carry heavy, slow-running shafting, light, high- Moultoil's "Introduction to AstrQnomy," which 
speed shafting, or any other comblnatlQn. Very we send for $1 .60. 
few metals sold as babbitt are made up accord- ( ll070 ) W. W. C. asks : 1. What are 
Ing · to the orIginal formula, which consisted the granules used In a regular telephQne trans­
principally of tin and some CQPper and anti- mitter ? I tried carbQn, but it worked to little 
mony, and many are simply refuse fr.om type adyantage ; it had a loose rattling sound. A. 
foundries and similar SQUrCeS cast , Into fancy The granules used In a teiephone transmitter 
Ingots and given an attractive name with no are .of carbon graphite. They can be bought 
reference to their wearing qualities. For wear- .of dill'erent sizes from dealers In electrical 
Ing properties, with a mQderate speed, nothing gOQds. You cannQt make them, unless you have 
Is better than pure zinc, of which the only some means ' of shaplng , them and PQllshlng them 
disadvan'tage is that Its shrinkage 'In cooling after they have been mad(' spherical. It is 
inclines It t.o leave the box, so that It Is gen- cheaper tQ buy the granules. 2. Can a plug 
erally mixed with another ,metaL Tin counter- gsge of a given size be made to go Into a 
acts this shrinkage, and an alloy .of eight parts cylindrical gage of the same size ? If SQ, how ? 
zinc and two parts blQck tin has excellent wear- A. A plug gage can be made to go Into a hQI­
Ing qualities for speeds nQt over 400 R .  P. M. IQW gage by heating the hQllow gage, thus ex­
and withstands very heavy loads withQut crush- pandlng it somewhat. If they were .of the 
Ing. Lead and antimony cQmblne well In any - same size, the plug could nQt be drIven cold 
proPQrtions . without reducing the anti-friction into the hollow gage without considerable fQrce. 
properties of either ; an alloy of 80 parts lead 3. Is i t absolutely necessary that a tungsten 
to 20 parts antimony runs freely In the melted electric Ught hang vertical ? If so, why ? - A. 
state, has practically no shrinkage on cooUng, Tungsten lamps have thus far been hung ver­
is much harder when cold than mQst bearing tically downward b("cause the filament has been 
metals, and there Is nothing better as an antl- so fiexible and brittle. Lately the makers of 
friction metal �or high-speed boxes. Care should the lamp have advertis("d that they might be 
be used In pouring it, and it should never be placed In hQrizontal sockets. We have our 
heated hotter than will sCQrch a dry pine stick. doubts as to theIr durablllty In any positiQn 
Reliable makers of bearing metals wlll qUQte excepting the vertical position. 
you material especially suited to the speed and ( ll071 ) A. G. asks : weight of your shaft. 1. Can the 

OLDER, W. S. GEARHART, and H. E'. BILGER, 
Springfield, Ill. The particular purpose of the 
invention is to prQvide an _approved cQnstruc­
tlon containing a wick snuffer co-acting in con­
nectiQn with a weight, to extinguIsh the fiame 
whenever the lamp is thrown .over .on its side or 
is inclined beyond certain limits In any direc­
tion. 

TIRE-PROTECTOR.-H. M. LEESE, Washing­
ton, D. C. In the present patent the Inven­
tion is an Improvement In tire protectors hQ.v­
ing for Its object the provision of new tires 
and tires that have become w orn and which 
can be readily applied to and removed from 
the tire. The wheel to which the tire Is adapt-

( ll067 )  H. T. C. writes : I have read 
the letter of G. L. P., No. 10994, and your 
reply with a good deal of Interest. If G. L. P. 
wlll figure out the areas of the trIangles and 
polygons that he has himself marked out, he 
w11l see that the areas of the two triangles 
A B E  and !ff B F are 12 square Inches each, 
making 24 square Inches, and the areas of the 
polygons E G H 0 and G F D H are 20 square · 
Inches each, making 40'  square Inches, .or a 
to1;&1 of 64 square inches, which is just the 
same as the 8 x 8 Inch square was to begin 
with. It seems absurd for anyone to say that 
changing the positions of several pieces of paper 
will make any one of the pieces grQW larger, 
but this Is evidently just what G. L. P. did say. 
How he can make the pieces grow larger after 
cutting them up than they were befQre Is  of. 
course due to the sleIght of hand you mention ; 

SQuthern CrQss constellatiQn be seen In this 
latitude 24 deg. north ? If It can be seen, 
then In what month of the year ? If it cannot 
be seen here, then what Is the farthest north 
it can be seen ? Is the�e another cQnsteliatiQn 
somewhat similar to the Southern Cross ? What 
is its name, and In what latitude seen ? A. 
Alpha Crucis, the brightest and alsQ the most 
southerly .of the stars of the SQuthern Cross, 
attains an altitude of abQut 4 deg. above t1!e 
hQrizon In latitude 24 deg. north. On a clear 
evenIng about April 1 it will be on y.our 
meridian at midnight. There are many con­
figurations of stars sImilar to thQse of the 
SQuthern Cross. It cQnsists of fQur stars In the 
form of a four-sided figure, the sides unequal, 
a trapezIum, and would not suggest a crQSS at 
all excepting for one's fancy. Only one of 
these stars Is of the first magultude, and tw.o 
are of the second magnitude. 

ed may be of an ordinary construction. 
Houaehold 11tnltle.. SHOCK-ABSORBER FOR VEHICLES.-E. 

ICE-CREAM PACKER.-E. C. A. JOHNSON, E. LANTZ, Paris, France. Inconveniences like 
Virginia, Minn. The device is readily applied the hard riding of a carriage ; the shearing of 
for use In holding a receptacle for ice cream the suspension springs ; the frustration of their 
In proper position In a cabinet, bucket, or tub useful et!ect ; the necessity for continually ad­
during the packing of the receptacle with Ice ! justing the suspension by reason of the wear 
and salt, and t.o S.o construct the device that of the frictional parts, the Impossibility of 
the ice and salt received thereby wlll be con- I applying them to heavy vehicles, etc., are 
ducted to the space between the receptacle for avoided In this shock-abs.orber. It is adapted 
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( 11072 ) C. W. asks : Will you please 
explain why the sun shines on the north side 
of a bouse two times a day, early in the morn­
ing and late in the evening? A. From March 
22 to September 22 the sun rises north of the 
eastern point of the horizon and sets to the 
north of the western point of the horizon, 
For a time then during the morning and 
evening it Is north of an east and west line 
through any house which stands north and 
south. It will during that time shine on the 
north side of such a house. 

State Railways to be the cheapest and simplest 
solution of the problem. Much of the success 
of that application Is due to the care and 
enthusiasm of Mr. Garbe and the thoroughness 
of the German engineer is admirably exempli­
fied in the manner in which he presents his 
experience and deductions in this book. 
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Bearing, journal, O. Dunning , . , . . . . .  , . . . .  907,324 Electric switch, M. Guett . . . . . , . . . . . . . . . .  907,344 
Bearing, roller, A. G.  Schultz . . . . . . . . . . . .  907,293 Electrical condenser, Wo" C.  Shinn . . . . . . . . . . 907,296 
Bearing, roller, R. F. Bower . . . . . . . . . . . . . 907,678 Electrical wiring knob, H. W. Lawrence . . . .  907,251 Bed, convertible, V. G. Bowdon . . . . . . . . . . . 907,311 Electricity meter, prepayment, Hookham & 
Bedstead, H. B. Arnold . . . . . . . . . . . . . . . . . .  907,556 Holden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 907, 149 
Belt dressing brush bar, E. F. Gingras 907,335 Electroplating apparatus, Van Winkle & 
Bezel and construction thereof, L. Mandel . . 907,156 Daniels . . . . . . . . . . . . . . . . . . . . . . . 907 ,425,· 907 ,426 
Block signaling apparatus, S .  A .  Wood . . . . 907,668 Elevator door mechanism, J. Brombacher . .  907,454 
Boat, A. G. Wilkins . . . . . . . . . . . . . . . . . . . . . . 907,303 Elevator light signal, J. M. Graham . . . . . . . 907,339 

( 11073 ) J. D. asks : A bullet fired 
from a rifle perpendicularly, at what rate of 
speed would this bullet return to the point at 
which It was fired-at a greater, less, or same 
rate of speed ? B says it would return to the 
rifle at the same rate of speed as It had when 
it started or was fired. A. The air resists the 
flight of a bullet very sensibly. If it is fired 
vertically upward, then it will not rise so high 
as theory requires, and starting to fall from a 
lower altitude than It should have attained by 
theory, it will again faiI to gain the velocity 
with which It began its tlight. If there were 
no resistance of the air to encounter, the bullet 
would rise to the height given by its initial 
velocity, and in faIling, would regain Its initial 
velocity. B is not right. 

( 11074 ) S. F. M. says : I wish to 
know what is considered the average pel' cent 
of loss in producing electric light from the coal 
pile. That is, what per cent is lost in generat­
ing steam, then in the engine, then in the dy­
namo, and then in the light bulb. A. We 
would say that the statement is frequently made 
that an incandescent lamp has an efficiency of 
one pcr cent ; that Is, one per cent of the heat 
value of the coal is given back in light, The 
arc lamp is more efficient. The steam engine 
Is usually given as about 15 per cent. The 
dynamo is about 90 per cent. The loss in wir­
ing, etc., depends upon conditions of the local 
service. Sloane gives the efficiency of the arc 
as thirteen times that of gas. You will find 
much in his "Handy Book of Electricity" of 
value to you. We will send It for $3.50. 

( 11075 ) P. H. says : 1. The distances 
between graduations ,on mercury thermometers 
are uniform. Does mercury expand uniformly 
for each degree increase in heat ? If not, Is 
the thermometer ( mercury ) scale accurate ? A, 
The rate of expansion of mercury with the rate 
of temperature increases as the temperature be­
comes higher, from which it follows that It a 
thermometer showing the dilation of mercury 
simply were made to agree with an air ther­
mometer at 32 deg. and 212 deg. Fah., the 
m .. rcurial would show lower temperature than 
the air thermometer between those points and 
higher temperature beyond them. For instance, 
according to Regna ul t, when the air ther­
mometer marks 662 deg. Fah., the mercurial 
marks 683.89 deg. Fah., an error of 21.89 in 
the latter. Actual mercurial thermometers in­
dicate intervals of temperature proportional to 
the difference between the expansion of the 
mercury and that of the glass ; the latter cor­
rects to Bome extent the errors arising from 
inequalities in the expansion of the mercury, 
so that for practical purposes the mercurial 
thermometer sensibly coincides with the air 
thermometer for all temperatures from a few 
degrees above the freezing point of mercury 
(-39 

·
deg. Fah. ) to about 500 deg. Fah., the 

errors in the ordinary atmospheric range of 
temperature being immeasurably small. 2. Is 
there any limit to the stellar universe ? We 
say that the light from one star takes 20,000 
years to reach us. Are there any stars farther 
away than this ? If so, is there any calculable 
limit ? A. Concerning matters which are im­
measurable, there is nothing which. may be as­
serted with more assurance than that there are 
no calculable limits to the stellar universe. 
There is every reason to suppose that there are 
stars the light of which has not yet reached 
the earth though they may have been incan­
descent for countless ages ; quite as probably If 
they or our telescopes are of sufficient magni­
tude for their light to be detected at all, the 
latter will continue to reach us for ages after 
the stars are extinct. 

NEW BOOKS, ETC. 

T HE APPLICATION OF HIGHLY SUPERHEATED 
STEAlIl TO LOCOMOTIVES. By Robert 
Garbe. New York : Norman Henley 
Publishing Company. 8vo. ; pp. 70 ; 
fully illustrated with folding plates 
and tables. Price, $2.50. 

This book is a reproduction, carefully edited 
by Mr. Leslie Robertson, of a series of articles 
which appeared in The Engineer, the interest­
ing and in some instances revolutionary views 
of the author being carefully preserved in this 
the first English version of the reason for as 
well as the results of the adoption of super­
heated steam on the Prussian State Railways, 
of which he is locomotive superintendent. 
The continually increasing demand upon mod­
ern rolling stock and the limitations imposed 
by bridge and permanent way restrictions make 
the problem of the locomotive superintendent 
of ·· increasing the hauling power of his engines 
without materially . increasing their weight a 
difficult one. The enormous Increase of coal 
bills also- directs the attention of the manage­
ment to the necessity of. economy in fuel ; and 
the use of superheated steam at temperatures 
of 600 deg. Fah. and upward, ten years ago 
cODsidered impossible at least on locomotives, 
seeJllS from the experience of the Prusslan 

THE 1'Ep(T BOOK OF GENERAL BACTERIOL­
OGY. By Edwin O. Jordan, Ph.D. 
Philadelphia : W. B. Saunders Com­
pany, 1908. 8vo. ; pp. 557. Price, $3 
net. 

This book is the outgrowth of lectures .given 
to students in the University of Chicago dur­

ing the past few years. The subject is one 
that the writer believes should find a place in 
every general scientific course. The book Is 
chiefly of professional Interest to the medical 
student, but the subject also bears technical 

relation to household administration, to agri­
culture, to sanitation and sanitary engineering, 
and the various industries and technological 
pursuits. For the general scientific student 
and reader bacteriology presents certain as­
pects that tend to widen the outlook upon a 
variety of human interests. The reader who 
wishes to acquire greater familiarity with the 
subject will find some bibliographical references 
given as a sort of first aid to the investigator. 
It is an excellent piece of book making, illus­
trated with well-executed en·gravings. It is 
well printed on good paper. 

PRINCIPLES AND PRACTICE OF AGRICULTURAL 
ANALYSIS. Vol. II .  Fertilizers and 
Insecticides. By Harvey W. Wiley, 
A.M., Ph.D. Easton, Pa. : The Chem­
ical Publishing Company, 1908. 8vo. ; 
pp. 680. Price, $4.50. 

No one is better qualified to speak with 
authority than the Chief of the Division of 
Chemistry of the Department of Agriculture. 
In this volume an attempt has been made to 
treat the subject of fertilizers and fertilizing 
materials in the manner followed in the first 
volume with soils. The general 'principle of 
fertilizer manufacture and application have 
been presented in so far as they seem to throw 
light on the rational method of examination 
and analysis. The standard methods of analy­
sis in use in this and other countries have 
been presented with sufficient fullness for the 
guidance of the skilled worker and the Informa­
tion of the student. This is the second edi­
tion of the book; and all the matter in the 
volume has been rewritten and brought down 
to date. New ventures of moment are those 
relating to the production of nitric acid for 
manurial purposes from cyanamid and by di­
rect electric oxidation of nitrogen of air. A 
chapter on the analysis of insecticides has also 
been added. While not intended in any way 
as a library guide, Dr. Wiley hopes that this 
volume may be even more highly appreciated 
than in its first form by the student, the in­
vestigator, and the teacher. 

"HUTTE" : DES INGENIEURS TASCHENRUCH. 
Proceedings of the Akademischen 
Verein Hiitte. 3 vols. Berlin : Wil­
helm Ernst & Son, 1908, 

These pocket books are not limited, as one 
might imagine from their source, to the tech­
nology of Iron works or even the use of their 
products but cover in the first two volumes 
every possible need of the mechanical engineer, 
marine engineer, and shipbuilder. The tend­
ency of other recent pocket books has been to­
ward condensation and making them more 
literally books for the pocket, but the Germans 
go in the other direction and there are parts 
of these admirably thorough works which might 
be taken as text books of the subjects dls-
cussed. 

Boat landing, adjustable, H. W. Sauber . . .  907,645 Embroidery hoop, F. E. Kohler . . . . , . . . . . .  , 907,152 
Boat, portable folding, P. J. Murphy . . . . . . 907,629 Endless elevator, A. L. Hoover . . . . . . . . . . . . 907,364 
Boats and the like, steering apparatus for, Engine bed plate, beating, Bither & Grandall 907,220 

S. E. Leonard . . . . . . . . . . . . . . . . . . . . . . . . 907,252 Engine gearing, traction, H. J. Mann . . . . . 907,260 
Boiler furnace, steam, A. Cotton . . . . . . . . . . 907,682 Engine spark timer, gas, H. N. Motsinger . . 907, 62 8  
Boiler safety device and indicator, steam, Este-rs, manufacture of camphol, A. Verley 

G. E. Whitney . . . . . . . . . . . . . . . . . . . . . . .  907,209 et al . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . . . . 907,428 
Boller tube expander, L. G. Passat . . .  ; . . . .  907,396 Excavating and dredging machine, D. Hogan 907,361 
Bolt anchor, expansion, H. B. NewhalL . . .  907,393 Excavator, J. B. Webber, Jr . . . . . . . . . . . . . . . 907,431 
Book holder, P. Hufeland . . . . . . . . . . . . . . . . 907,239 Explosive engine, W. O .  Worth . . . . . . . . . . . .  907,669 
Book. loose-leaf. H. E. Hawkins . . . . . . . . .  907, 596 Explosion engine, two-cycle, H. O. Suckert . 907,196 
Book, manifolding account, W .  A .  Pepper . . 907 . 640 Extension table, O. H. Johnsen . . . . . . . . . . .  1i07,503 
Boom, swinging, J. R. McGilTert . . . . . . . . . . . 907,631 Eyeglass mounting, J. M. ChappeL . . . . . . . . 907,]27 
Boots and shoes, attaching buttons to the Eyelet and the like setting machine, E. B. 

uppers of, J. Mathison . . . . . . . . . . . . . . . 907,385 Stimpson . . . . . . . . . . . . . . . . . . . . . . . � . . . . . 907,422 
Boring, tapping, etc . ,  machine, W. Mur- Fabric. See Pile fabric. 

chey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  907,163 Farm gate. G. W. Ri!>ley . . . . . . . . . . . . . . . 907,287 
Bottle attachment, H. B. Deken . . . . . . . . . . .  907,576 Faucet, P. F. Cavanaugh . . . . . . . . . . . . . . . . . 907,458 
Bottle corking machine, F. Alexander . . . . . 907, 672 \ Feeding apparatus, G. C. Eaton . . . . . . . . . . . 907,227 
Bottle, drenching, M. Livingston . . . . . . . . .  907,256 Fence-making machine, wire, J'.  Harris . . . . 907,595 
Bottle holder, Zumstein & Schmidt . . . . . . . .  907,551 Fence, portable, G. W. Walters . . . . . . . . . . . 907,204 
Bottle seal seat applying device, D. Genese 907,489 Fiber from Its seed and impurities. clean-
Bottle sealing machine, A .  L. Welssenthan- Ing and separating kapok, F. O .  Gam-

ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  907,205 mons . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  907,330 
Bottle stopper, A. Hall . . . . . . . . . . . . . . . . . . . 907,145 Filter, G. W. Nutz . . . . . . . . . . . . . . . . . . . . . . . . 907,636 
Bread-raising board, H. H. young . . . . . . . . 907,550 Fire tank, J.  W. Kane . . . . . . . . . . . . . . . . . . .  907,504 
Bread slicer, D.  F. Leidy . . . . . . . . . . . . . . . .  907,153 / Firearm cylinder lock, A. C. Wright . . . . . . .  907,670 
Brush frame, wall, M. E. Goodhue . . . . . . . . . 907,337 Flasks, attachment for vibrating devices 
Building block, W. D. Moore . . . . . . . . . . . . .  907,699 for molding, Perry & Stevens . . . . . . . . . . 907,641 
Bulkhead and like retaining wall, W. Baur . 907,441 Fountain divider, R. R. Page . . . . . . .. . . . . . . 907,638 
Bung splitter, :1. W. Fairbanks . . . . . . . . . .  � 907,484 Fume condenSing apparatus, L. C.  Laurent . .  907,379 
Burglar alarm, S. M. Reist . . . . . . . . . . . . . . .  907 ,526 Fumigator, H. W. Curtis . . . . . . . . . . . . . . . . . 907,319 
Bushing, D. G. Langlands . . . . . . . . . . . . . . . .  907,695 Furnace air preheater, H. J. Parker . . . . . . . 907,395 
Cabinet, lace , J. Keel . . . . . . . . . . . . . . . . . . . .  907,605 Furnace charging apparatus, blast, A. N. 
Cabinet, sectional metallic, J. F. ' Kerr . . . . . 907,507 Diehl . , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  907 , 1 34 
Calciner, De J'onge & Nevers . . . . . . . . . . . . . .  907,575 Furnace construction, brick for, _ A. Cotton . . 907,683 
Calipers, H. J. Repp . . . . . . . . . . . . . . . . . . . . 907,52 7 Furnace protecting envelop, F. Pin . . . . . . . . .  907,280 
Oamera diaphragm controller, D. E. Felt . .  9r7.486 Furnace, smoke consuming forced draft 
Camera, magazine developing, L. Mandel . .  907 , 515 steam boiler, A. Ootton . . . . . . . . . . . . . . 907,572 
Can, O. Ruchti . . . . . . . . . . . . . . . . . . . . . . . . . . .  907,529 Furrow opener, S. A. Pogue . . . . . . . . . . . . . .  907,281 
Can heading machine, A. Lotz . . . . . . . . . . .  907,259 Fuse, projectile, H. Maxim . . . . . . . . . . . . . . . 907, 158 
Oar barn trolley attachment, J. W. Perry . .  907,522 Gage and .criber, carpenter' s,  A .  Krehlik . . 907,612 
Car, dump, E. M. Lied . . . . . . . . . . . , . . . . . . .  907,254 Game apparatus, H. A. Williams . . . . , . ,  . . .  907,663 
Car, dump, W. J. Oliver . . . . . . . . . . . . . . . . . . 907,277 Game device, Steinhardt & NelT . . . . . . . . . . 907,421 
Oar fender, H.  Fitch . . . . . . . . . . . .  , . . . . . . . .  907,585 Game piece, E .  L. Ohesebro . . . . . . . . . . . . . . 907,571 
Car indicator, street, B. F. McCauley . . . . . . 907,265 Garbage burner and water beater, combined, 
Oar locking device, dump, Bieber & Burner 907,218 J. J. Dube . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Car stake, folding, H. H. Seaman . . . . . . . . 907,183 Glarden Implement, P. G. Gesford 
Car stop, mine, C. M. Henretta . . . . . . . . . .  907, 350 Garment protecting device, W. J. Reid . . . . .  

907,580 
907,333 
907,175 

Car underframe, W. McIntosh . . . . . . . . . . . .  907,271 Gas and gasolene burner, combination, G.  A. 
Oar ventilator, S.  N.  Liles . . . . . . . . . . . . . . . 907,255 Manshardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 907,698 
Cars, adjustable car stake for pe:cmanent Gas burner for water heaters, H. S.  Hum-

use on logging, M. B. Wright . . . . . . . . . 907,547 phrey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 907,240 
Cars and flanged bar therefor, construction Gas burner smoke bell, J. Hill . . . . . . . . . . . .  907.354 

of metal, R. V. Sage . . . . . . . . .  907,410, 907, 411 Gas generator, acetylene, G. L. Betts . . . . . . 907,446 
Oarbureter, J .  W Broderick . . . . . . . . . . . . . . 907,123 Gas igniter, pressure controlled, E. ZlckwollT 907,304 
Carbureter, W. L. Perry . . . . . . . . . . . . . . . . . . 907,279 Gas lighter, J. Pasternak . . . . . . . . . . . . . . . . .  907,702 
Card holder, postal, W. H. Manning . . . . . . . .  907,615 Gas-making apparatus, O. H. Ensign . . . . . . 907, 688 
Oard rack, F. X. Krabach . . . . . . . . . . . . . . . .  907,611 Gate, D. Warner . . . . . . . . . . . . . . . . . . . . . . . . .  907,546 
Cards for games, O. Deshler . , . . . . . . . . .  , . .  907,133 Gear, draft, H.  T. Krakau . . . . . . . . . . . . . . . _ 907,375 
Cart, road, C .  A .  Francis • . . . . . • . . . . . . . . .  907,327 Gear mechanism, change speed, Grant & 
Carving machine, F. L. A1fery . . . . . . . . . . . .  907,435 Fieg . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  907,142 
Cash register, E, Seipel . . . . . . . . . . . . . . . . . . 907,414 Gear, transmission, M. J. Robinson . . . . . . . . 907,289 
Cash register, J.  Sharpe . . . . . . . . . . . . . . . . . . .  907,417 Gearing, J. D. Maxell . . . . . . . . . . . . . . . . . . . .  907,616 
Casting mold, steel, A. McNanghton . . . . . . .  907,520 Gearing, transmission, J. Schl,g . . . . . . . . . .  907, 181 
Cattle gm.rd, W. E. Dement . . . . . . . . . . . . . .  907,472 Glass, apparatus for the manufacturing of 
Oement building block making machine, A. sheets of, F. L. O. Wadsworth . . . . . . . . .  907 ,656 

Stroh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 907,299 Glass shield, water, I. R. Cookston . . . . . . . .  907,465 
Ohain, O. O. Wyman . . . . . . . . . . . . . . . . . . . . .  907,548 Glove tree, W. J. Fenohr . . . . . . . . . . . . . . . . . 907,137 
Check operated machine, F. R. Graeber et al 907,230 Grain cleaning and separating machine, A. 
Chocolate, machine for molding, G. G. Len- N. Arneson , . . . . . . . . . . .  , . .  , . . . . . . . . . . .  907,555 

Dig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  907,382 Grain shocker, E. Cowin . . . . . . . . . . . . . . . . . .  907,467 
Cigar cutter, emblem, M. O. Discher . . . . . . . 907,323 Grinding machine knife-holding attachment, 
Cigarette-making machine, Simon & Druck- Schwantes & Schuenke . . . . . . . . . . . . . . . . 907, 413 

Ileb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  907 , 188 Grinding mlll, F .  Nolte . . . . . . . . . . . . . . . . . .  907,275 
Clamp, J,  C. HolTmeister . . . . . . . . . . . . . . . . . 907,237 Hacksaws, etc . ,  manufacture of, J. Neill . . .  907, 161 
Clasp plate and web, garment, H. E. Cran- Hammer drills, drill hole cleaning attach-

dali . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 907 ,573 ment for, D. S. Waugh . . . . . . . . . . . . . .  907,430 
Classifier, O. W. Merrill . . . . . . . . . . . . . . . . . . 907,387 Hammock support, folding, J. H. Emmert . .  907,687 
Clip, B. McIntosh . . . . . . • . . . . . .  , . ,  . . . . . . . .  907,270 Harrow disk, skeleton, E. M. Kramer . . . . . .  907,509 
Ollp and spring construction, M. L. Sender- Harrow riding attachment, C. S.  Sharp . . . .  907,185 

ling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 907, 184 Harvester, fruit, A. Wettengel . . . . . . . . . . . 907,208 
Closet tank, L. Lindenberg . • • . . . . . . . . • . . .  907,384 Hat, coat, and umbrella lock, G. W. Lord . .  907,258 
Clothes-pin, E. D. Tichenor . . . . . . . . . . . . . . . 907,652 Hat preSSing machine, R. E. Adam . . . . . . . .  907,113 
Clutch, O. E. Van Auken . . , . . . . . . . . . . . . . .  907,541 Hay press, C .  H. Ruggles . . . . . . . . . . . . . . . . 907.408 
Clutch, friction, O. E .  Van Auken . . . . . . . . .  907,655 Hay rake, J. W. Latimer . . . . . . . . . . . . . . . . . . 907,249 
Cocks with exchangeable lock, locking de- Heel lift, J. Curry . . . . . . .  , • . . . . . . . . . . . . . .  907,471 

vice for, M. Ebert . . . . . . .  , . . . . . . . . . . .  907,479 Hinge, F, G. Holbrook . . . .  ' . . . . .  , . . .  " "  . .  907,693 
ColTee urn, H. D.  Kelly . . . . . . . . . . . . . . . . . .  907,607 Hook, B.  T, Harrop . . . . . . . . . . . . . . . . . . . . . .  907,495 
Coke-drawing apparatus, O. M .  Clarke . . . . .  907,681 Horse evener, four, W, A. Temple . . . . . . . . . .  907,651 
Oollar supporter, N.  1l10way . . . . . . . . . . . . . 907,241 Hose supporter, A. Aldritt . . . . . . . . . . . . . . . .  907,216 
Colored light rays, producing, P. C. He,," +t 907,598 Hot water heating system, W. l);!:. Walcutt . 907.544 
Concrete columns or J!illars, clamp for r '  Humidor, A. Sargent . . . . . . . . . . . , . . . . . . . . .  907,412 

forms for, W. H. Healy . . . . . . . . . . . . . . .  907,496 Hydraulic motor, A.  O. Lavoie . . . . . . . . . . . . 907,250 
Concrete construction form, W. L. Axium . . 907,438 Inkstand, J. Przygoda . . . . . . . . . . . . . . . . . . . . 907,643 
Concrete mixer, E. B. Ravencroft . . . . . . . . . . 907,284 InsectiCide, O. W. Hicks . . . . . . . . . . . . . . . . . . 907,498 
Conduit wire drawing, compressed air en- Insulator for high-tension lines, N. Rowe . . .  907,406 

gine for, H.  O. Dickinson . . . . . .  , . . . .  , .  907,474 Insulators, manufacture of spar, F. M. 
Oonvertlble chair, W. W . . Lepard . . . . . . . . . 907,253 Locke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Conveyer or cableway rope carrier, W .  A. Jar- closure, A. C. McCloskey . . . .. . . . . . . . . .  . 

Wood • . . . . . • . . .  , • . . •  ' . . . . . . . . . . . . . . . .  907 ,213 J'ar, covered, C. M. Conradson . � . . . . . . . . .  . 
Conveyer, pneumatic, J. & W. L. Hervey . .  907, 692 function or outlet box, J. Fountain, Jf: . . .  . 

g���r�g 
s�!:��nt.

mr�.
ni��I�· . .  �: . ������ : �H�� ���b 

f':..�\��t�e�t , 
GEl . 
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Corn popper, S.  A. Jones . . . . . . . . . . .  , . . . . .  907.370 Labeling machine , Schapekahm & Schell . .  . 
Oorn tipper, seed, W. T. Caldwell . . . . . . . . . 907,457 Lace fastener, S. Loe . . . . . . . . . . . . . . . . . . .  . 
Oorset, M. Heath . . . . . . . . . . . . . . . . . . . . . . . . .  907,232 Ladder, T. C. Prouty . . . . . . . . . . . . . 907,401 , 
Corset cover and undervest, combined, M. Ladder and be-nch , combination step, C.  

907 , ] 55 
907,166 
907,129 
907, ]39 
907,285 
907,353 
907,705 
907,257 
907,402 

K. Bennett . . . . . . . . . . . . . . . . . . . . . . . . . . . 907,444 Goetter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 907,491 
Cotton cultivating implement, A. L, & J. O. Lamp, H. La Vine . . . . . . . . . . . . . . . . . . . . . . . 907,613 

Kirkpatrick . . . . .  , . . . . . . . . . . . . . . . . . . . .  907,508 Lamp, gas, J. Miller . . . . . . . . . . . . . . . . . . . . . .  907,626 

INDEX OP 
Cotton picking machine, J. & W. L .  Hervey 907,691 Lamp, tubular, O .  L .  Betts . . . . . . . . . . . . . . . 907,447 INVENTIONS Ootton seed hulls, treating, P. G. Grant . . . 907. 340 Lasting machine, C. F. Pym . . . . . . . . . . . . . 907.524 
Oouch and bed, F. J. & L. A. Crouch . . . . . .  907,468 Latch, reversible, J. O. Myhre . . . . . . . . . . . 907,389 

For which Letters Patent of the 
United States were Issued 

for the Week Ending 
December 22, 1 908, 

Couch, box, A. H. Greenlund . . . . . . . . . . . . . .  907 ,342 Lathe, E. H. Sheldon . . . . . . . . . . . . . . . . . . . . . 907,418 
Crab or windlass, Noble & MitchelL . . . . . . . 907,635 Laundrying, apparatus for producing pliant 
Crane mechanism, R. L. Frink . . . .  , . . . . . . .  907 , ] 4 1  creases in, Bechtold & young . . . . . . . . .  907,442 
Crate, S. D. Heller . . . . . . . . . . . . . . . . . . . . . . . 907,233 Laundrying, producing pliant creases In, 
Cream from milk, separating, R. W. Padden 907,637 Bechtold & Young . . . . . . . . . . . . . . . . . . .  907,673 
Oream separator, centrifugal, Hackett & Lever jack, J. Dillon . . . . . . . . . . . . . . . . . . . . . 907,226 Morgan . . . . . . . . . . . . . . . . . . . . . . . 907,143, 907,144 Lever latch, friction, A. J. McGinn . . . . . . . . 907,391 

A N D  E A C H  B E A R I N G  T H A T  
Cream separators, liner for centrifugal, W. Lifting jack. Hopkinson & Edgcombe . . . . . . 907,500 D A T E  W. Marsh . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  907,157 Limb, artificial, H.  Hanger . . . . . . . . . . . . . . .  907,146 
Crib, M .. Segal . . . . . . . . . .  , . . . . .  , . . . . . . . . . . . 907,295 Liquids and gases, manufacture of recepta-[See note at end of list about copies of these patents,] Cross-tie, combination wood and metal, L. cles for, P. Zurn . . . . . . . . . . . . . . . . . . . . . 907,552 

P. Buck . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . .  907,125 Loading apparatus, J. McCabe . . . . . . . . . . . . . .  907,5] 8 
Cultivator attachment, H. N. Patrick . . . . . . 907,278 Lock. See Firearm cylinder lock. Acid, manufacturing dlalkyl barbituric, O. Current watt meter, alternating, C. A .  Lock, W. Curlett . . . . . . . . . . . . . . . . . . . . . . . . . 907,318 Wolfes . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  907,664 Brown . . . . . . . . . . . . . . . . . . . . . . . .  907,567, 907,568 Lock and latch, J. Hope, Jr . . . . . . . . . . . . . . .  907,499 Acids, manufacturing barbituric, O. Wolfes 907,665 Ourtaln, headlight. C.  A .  Pratte . . . . . . . . . . . 907,704 Lock hinge, E. A. Gay . . . . . . . . . . . . . . . . . . . 907,589 AdvertiSing device, H. R. Stottum . . . . . . . .  907,648 Outtlng and pOinting machine, dowel, L. A. Locomotive ash pan, Swartz & Whelan . . . .  907,197 Advertising novelty, W. E. and J. H. Campe 907,313 Wa!ker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  907,201 Loom, automatic filling replenishing, C. H. Aerial machine, H. S.  Booth . . . . . .  907,120, 907,310 Cutting device, hair, E. Bocchino . . . . . . . . . .  907, 676 Draper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 907,579 Air and gases, recnperator tor heating, E. Cycles and bicycles, stand and carrier for Loom let-back mechanism, C. Lavallee . . . . .  907.378 Gobbe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 907,336 motor, HolTer & Salkow . . . . . . . , . . . . . .  907, 358 Loom shuttle, J. Johnston . . . . . . . . . . . . . . . .  907,368 Air brake, Turner & Blackall . . . . . . . . . , . .  907,200 Davenport, folding bed, and couch, com- Loom shuttle, W. F. Draper . . . . . . . . . . . . . . 907,476 Air hrake apparatus, O. E .  Duffie . . . . . . . .  907, 686 blned, J. L. Tandy . . . . . . . . . . . . . . . , . . .  907,650 Loom shuttle bobbin holding means, E. S. Air brake system, etc. , cock controller, V.  Deflector for elevating graders, W. H. Mo- Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 907,666 J. Koehler . . . . . . . . . . . . . . . . . . . . . . . . . . .  907,248 renus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 907,700 Looms, mechanism for Indicating timely Air cooling and utilizing apparatus, C.  S. Desk, Schram & Ries . . . . . . . . . . . . . . . . . . . . .  907.533 action in, W. W. Bardsley . . . . . . . . . . . . 907,451 Bavier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 907,559 Die, F. L. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . 907.667 Looms, pile cutter stop motion for pile fab-Air, means for observing dust-laden cur- Dispensing receptacle, A. S. E. Sanders . . . .  907,292 ric, S. B. Outtlng . , . . . . . . . . . . . . . . . . . .  907 , 1 31 rents of, D. ' T. Kenney . . . . . . . . . . . . . . 907,694 Display rack, H. P. Meeks . . . . . . . . . . . . . . .  907,262 Lubricator, E. A . · Emery . . . . . . . . . . . . . . . . . . 907,228 Air purifying composition, Ryder & Wilson . . 907,180 Displaying machine, automatic, R. H. Had- Mail bag catcher, E. H. Short . . . . . . . . . . . . 907. 1 86 Air washing apparatus, L. Narowetz, field . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . 907,689 Mall bag collecting devlee, H. HolTmann . . . 907,359 

907,633, 907, 634 Door fastener, A. Wicks . . . . . . . . . . . . . . . . . .  907,301 Mall bag receiver, J. A. McCurdy . . . . .  , . . . .  907,266 Amalgamator, W. F. BedelL . . . . . . . . . . . . . 907,443 Dose Indicator, J. H. Scott . . . . . . . . . . . . . . . 907.294 Mall catcher and deliverer, E. Britton . . . . .  907,566 Animal poke, J. F. Cannon . . . .  , . . . . . . . . . . .  907,314 Dough molding machine, J. DempRter, . . . . , 907,322 Mall sack delivering apparatus, C. J. Rln-Animal trap, H.  H. May . . . . . . . . . . . . . . . . . . . 907,516 Draft regulator. automatic, S.  Ellis . . . . . . . 907,480 derknecht . . . . . . . . . . . . . . . . . . . . . . . . . . . . 907 .286 Ankle joint for artificial limbs, M. Spring 907,192 Drawer and locking device therefor, money, Manure loader, McKh,ley & Aitken . . . . . . . . . 907.272 Anti-slipping device, F. H. Pratt . . . . . . . . . .  907,172 E. E. Crone . . . . . . , . . . . . . . . . . . . . . . . . . .  907,223 Manure spreader, T.  Brown . . . . . . . . . . . . . . . 907.124 Apron attachment, storm, E. A. Herr . . . . . . 907,70& I Drawers, J. Greenwald . . • . . • . . . . . • . .  , . . . .  907,593 Marking machine, G. M. Diehl . . . . . . . . . . . . 907.577 Aspirator, C.  W. Nance . . . . . . . . . . . . . . . . . .  907,392 Drier, J. W. Biles . . . . . . . . . . . . . . . . . . . . . . . 907,219 Match box, G .  Johnson . . . . . . . . . . . . . . . .  , . .  907,243 Automatic brake, J. M. Nordstrom . . . . . . . . . 907. 169 Drill, J. D. Tullv . . . . . . . . . . . . . . . . . . . . . . . . 907,540 Match box, F. Binder . . . . . . . . . . . . . . . . . . . . .  907,560 Automobile auxiliary spring, · L. D. Collins 907,463 Duster head, feather, M. E. Goodhue , . . . . .  907,338 Measuring implement, J. Larson . . . . . . . . . .  907.511 Automobile number display device, I .  W. Dyeing apparatus, J. Friedrichs . . . . . . . . . . . . 907,229 Measuring machine, E. E. Ghain . . . . . . . . . .  907,126 Henderson . . . . . . . . . .  , . . . . . , . . . . . . . . . . .  907,497 Electric apparatus, vacuum tube, D. M. Mechanism from a distance, apparatus for Bag. See Valve bag. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  907,161 operating, G. Gabet . . . . . . . . . . . . . . . . . .  907, 488 Bag, T. T. Graser . . . . . . . . . . . . . . . . . . . . . . . .  907,492 Electric circuit regulating means, H. Lelt- Melting furnace, brass, A. O. Jackson . . . . . 907.603 Bag frames, etc .. locking attachment for, ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 907,380 M .. tal dipping machine, O. F.  N .. ureuther . . . 907,274 Rosefsky & Siegel . . . . . . . . . . . . . . . . . . . 907,405 Electric circuits and their application to Metal plates, mechanism for doubling or Baggage rack, O. P. & F, E. Howard . . . . .  907,601 railway signaling systems, combination matching, C. W. Bray . . . . . . . . . . . . . . . . 907, 1 21  Balloons and flying machines, propelling de- and management of, J. Lemire . . . . . . . 907,614 Metal receiver, molten, H. H. Campbell . . .  907,680 vice for, K . Buchberger . ,  . . . . . . . . . . . .  907,312 Electric conductors, I!'ronnd joint connection Metal sheets or plates, doubling apparatus Rand knife, J. N. Halfmann , . . . . . . . . . . . .  997,345 for, J. C. VogeL , . . . . . . . . . . . . .  907,542, 907,543 for, O. W. Bray . . . . . . . . . . . . . . . . . . . . . . 907,122 Bandag .. , R.  K .  Morris . . . . . . . . . . . . . . . . .

.

. . 907,388 Electric horn, D. P. Perry • • . . . . .  , . .  , . . . . .  907,399 \ Metallic bung washer, A. J. Shone . . . . . . . . .  907,534 Barrage having rotary slnlce pontoons, mov- Electric Insect destroyer, Cheney & Bosson . 907,570 Metallic wheel, J. R. Fouch . . . . . . . . . . . . . . .  907,587 able, E. M. Audouln . . . . . . . . . . . . . . . . . .  907,437 Electric machine. alternating current com- Milking machine, cow, A. V. & R. L. Hln-Battery attachment, storage, R. J. Fleischer 907,487 mutator dynamo, W. DolnlkolT . . . . . . . . 907,578 man . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . • .  907.21311 Battery cell, storage, P. Kennedy . . . . . . . .  907,372 Electric motor, G. W. Richardson . " , . " , . '907,178 Mill housing, rolling, S. E, Dieseber • • . • •  901, 3& 
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Classified Advertl" sements Inquiry No. 8909.-For a machine to paint sbade I Show case, fiy and dUBt proof, W. R. Kirk 907,609 i 
or bUnd rollers. Sbutter lock, F. T. Skelton . . . . . . . . . . . . . . .  907,646 

Iuquiry No. 8910.-Wanted to buy a device for Signal system with continuous rail connec-
Advertising in this column Is 76 cents a line. No less 

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

READ THIS COLUMN CAREFl.'LLY.-You will find 
inquiries for certain classes of articles nuinbered in 
consecutl ve order. If you manufacture these goods 
write us 8t once and we will send you the name and 
addre�8 of the party desiring the information. There 
18 no charge for this service. In every case it is 
necessary to give the number of tb e inquiry. 
Where manufacturers do not respond promptly the 
Inquiry may be repeated. MUN N & CO. 

PAT E NTS FOR S A L E. 

mending tln.ware witbont soldering. tions, D. J. McCartby . . . . . . . . . . . . . . . .  907,165 

Inquiry No. S9U.- ·Wanted to buy steam litter's ���: ��j��ta'l,\�': :CC�ddi'!
ar

�
in S�tj,��i��d : :  �:�n i 

tools and_ screw-cutting lathes. · Slate, making artifiCial, R. Kesler . . • . . . . . .  907,608 � 
Inquiry No. S91�.-Wanted to buy an apparatus Sled, O. L. Beardsley . . . . . . . . . . . . . . . . . . . .  907,217 1 

for Cuuntlng currency of ditIerent denominations. ��� o�er�f:J' ���j,i��;': . 
;'i�t' 

. pi:ot��t;;r' 'i�r, 907,288 

sh�Wl::�rS��·b�.?n��·-Wanted to buy machinery for smo� �;'s:::;���llGij,'s�;': '&: ·s';'iti. : : : : : : : : : :  ��,�� I 
Inquiry No. 8914.-Wanted to buy a kettle witb- Snow and Ice scraDer. W . . Oro •• . . . . . . . . . . . .  907 :317 

out a bail but bas a handle on tbe lid and clasps on Snow guard, H.  H. Hlstand . . . . . . . . . . . . . . .  907,355 

the side to nold the lid. The kettle to be about l% Soldering machine, can, S. A. Baker . . . . . . 907,116 

inches high l¢.d 1 inchOlJ in diameter. Sound records. _etc., apparatus for control-
ling, E. E. Rles . . . . . . . . . . . . . . . . . . . . . 907,177 

Inquiry N o. 891ii.-For parties who sell plans and Speed recordln", and Indlc-tln", device, A. 
speclIlcatlon. for buildIng Ice boats. W. Polte . • . . . . . . . . . . • . . . . . . . . . . . . . . .  907,400 

Inquiry No. 8916.-Wanted to buy a shoe-shiner Spring wbeel, S. S. Childs . . . . . . . . . . . . . . . .  907.459 
that can be attached to a wall with a last to lit any Springs, apparatus for rolllng spiral or beU-
man's shoe. Stal�

o
�t��p�r, �ia!t:���S:: Ri�g��ss : : : : : : :  �:g�t 

Inquiry No. 891'1.-For a manufactnrer who Will Steam trap, Bourne & Rees . . . . . . . . . . . . . . 907, 675 
make palmetto bruslles to order. Stirrup, safety, J. Speaks . . . . . . . . . . . . . . . . 907,535 

FOR SALE.-Patent No. 882,768. Siding attacbment 
Inquiry N o. S918.-�'or manufacturers of "Wydt's Stock feeding apparatus, S. F. Moore . . . .  ; . 907 ,264 

!<:''dr;!o,.�:' bi"a':,�
e J'�: \� "i�i'.

u
f��

r
w.'flf';l:fd

a
� "g� Electro-l.Jatalytic t;parktIlg .Plug. Stock feeding apparatus, Porter & Binnlng-

profit, Address A. T. MCilwain, Abbeville, S. C. Stov�
o
':.tt��ht;;e;;t·, · h��tl�g, ' i. ' 'r:: 'S��d��� : : �gH�� 

In -r No 8?31i For parties makinl/ a still for Steel faced articles, making, F. Krabbe . . .  · 907,374 
the �o�e of ;,xtractti.-; alCobOl from saw.dust. Mine timber, Z. Z. Ansbach . · w  . . . . . . · . . . .  907,554 Stretching macblne, C. H. Knapp . . . . . . . . .  907,247 

FOREIGN PATENTS for meritoriOU8 and valuable 
Mining Shearing machine pick, .R� C. Hoff-

907 360 Sugar over biscuits, cakes, etc. , apparatus 
man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , for distributing, G. Herbert, Jr . . . . . . . .  907,351 

inventions negotiated upon a contingent basis. Ab- Mirror, R. T. Sollis . . . . . . . . . .. . . . . . . . . . . . 9U7,420 Superbeater boiler, J. E. Bell . . . . . . . . . . . . .  907,118 801utely no fees accepted. References gjven and re- Mixing machine, F. A. Sicklestel .  . . . . . . . . ... 907,297 Surface finishes, removing, Dosselman & qulred. L. Heury, 141 Broadway. New York. Mobile hydrometallurgical apparatus. Blals- Neymann • • . . . . . . . . . . . . . . . . . . . . . . . . . . .  907.685 
Inquiry N o. 877'9.-For parties manufacturing dell &; Brown . . . . . . . . . . . . . . . . . . . . . . · . . 907,309 Surgical package, F. P. Gat�" et al. . . . . . . .  !l07.331 

gas gaSOline, steam engines and boilers ; also paoklng Mold, Ha�dlng & Brubeck • • . . • .  : . • . . • • • . • •  907 ,494 Sweeping compound, W; Redfearn . • . . . . . .  907,403 
and mIneral wool. steam supplies. iron and lead pipe, Moid-maklllg aI�'parl!.tus, L. J. Wlllg . • . . . . . • 907,2�2 Swltcb. See Electric swltcb. 
power transmission machinery and steam fitters' tools. Hower, lawn, ll. Flsher . . . . . . . . . . . . . . . . . . . 907,138 Switch lock, automatic, T. A. Walker . . . . .  907,202 

FuR SALE.-Self-beatln roller iron (hand operated) , Mower, lawn, fl.· I:;; zriat I · · · · · · . . . . . . . . . .  ��'�¥� f Switch operating mecbanism, J. A. McCros-
Heated by g ... gasoline Jiectriclty kerosene or cbar: I Mower, lawn, e 

d . a� y • • . •  Ii '  B '  'K" " key • . . . . . • . • . . . . • . . . . . . . . . . . . . . . . . . . .  907,390 
coal. This invention fills the want of a rapid and easily Mower sbarpenlng eVlce, awn, • • en-

907 245 . Switcb tbrowlng crank, adjustable, F. C. 
operated iron for fiat work. Is the best thing on the ney . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  907,114 
market for lace curtains and embroldel'Y. For domestio Music leaf turner, J. Wyatt • . • . • • • • • • • . • • 907,214 Swltcbes. arrangement of contacts for, O. 
and small laundry business it beats all. For particulars Musical instrumen.t players, valve for pneu· 

907 642 Engel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  907.481 
address N. C., care Box 773, New York. . matic, L. D. Perry . . . . . . . . . . . .  . . . . . . , Talking macblne. D. J. Hood . . . . .  907,362, 907.363 

Musical instrument, stringed, S. W. Buerck· Tank Indicator. liquid, B. Webster . . . . • . • .  907.657 

CI:���i!!':r;;!'r
a
��t :l\C��Wim£'a�e:e !o;..::::; lin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �'�f� Tap and drill bolder, Blake & Brimson . . . .  997,448 

speed with less fuel consumptIOn tban otbers. Can be Nasal . lnhaler, A. Rlgg� • • • • • • • • . • • • • • • . • .  , Tar extractor, E. H. Earnsbaw . . . . . . . . . . . .  907,583 

naed on all classes of vessels. For particulars adare.. Necktle frame, A. Pernlliat • • • • . • • . • • • • • •  907,398 Tea and colfee strainer, A. L. Llndrotb . . . . 907, 513 
Angust Ahlbreclit, 610 River Ave., Pittsburg. Pa. I Nitrite .solutions, purifying, K. Geelmuyden 907,332 Telegraph system, keyboard, C. K. Jones . • Q07,604 

H E LP WANTED. 

MEN WANTED QUICKL Y by big Chicago mall ol'der 
house to distribute cataIOIlU9\!. advertise. etc. $25 a 
week. tOO expense allowance Orst month. No eXJ)8rience 
required. Manager. Dept. 73, 385 Wabash Ave .. Chlcago. 

Iuquiry No. SS4".-Wanted laundry tubs. 
WANTED: A P ARTN'ER with capital to help develop 

:�3 :.,:�!�
ct

�:i�r�s�"d:�rt.B�°.r��IWf. �:w,. t:>:. boats 

Inquiry N o. SSii9.-Wanted to buy steel gray 
paint sUitable for gasoilne engines. 

Numbermg machine, B. B. Conrad • • • . • • • • • 907,128 Telegraphone record disk, J. A. Lleb . . . . . .  907,383 
Nut lock, G. Zoll . . . . . . . . . . . . . . . . . . . . . . . . .  907,305 Telephone exchange system. H. G. Webster 907. 659 
Nut lock, F. W. De Tray . . . . . . . . . . . . . . . . .  907,473 Telepbone system, W. W. Dean . . . . . . . . . . .  907,224 
Operating table, C. E. Wood . . . . . . . . . . . . .  907,432 Telepbone system, A. 1. Dvson . . . . . . . . . . .  907,581 
Optical clamp pincers, P. B. Hart . . . . . . . . . .  907,347 Telephone system, Dyson &" Dunbar . . . . . . . 907,582 
Overshoe, E. W. Chase . . . . . . . . . . . . . . . . . . . 9fr7,222 Telepbone systera, H. G. Webster. 
Overshoe retainer, A. E. Peterson . . . . . . . . .  907,703 907,658 907,600 to 907,662 
Packing, F. Hennebohle • • • • • • • • • • • • . • • • • • •  907,597 Telephony, H. D. Currier . . . . .  . ' . . . . . . . . . . .  907,470 
Pan and holder, evaporating, B. A. Stem- Telescope, sighting telescope for arms and 

mer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 907,195 arm witb slgbtlng, H. Jacob . . . . . . . . . .  907,366 
Pants or skirt hanger, adjustable, M. E. Thermostatic controller. C. A. Dunbam . . . . .  907,478 

Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  907,321 Tile press. W. P. Meeker . . . . . . . . . . . . . . . .  907.386 
Paper clip, A. W. Frlskey . . . . . . . . . . . . . . .  907,588 Timepiece regulator. R. G. Norton . . . . . . . . .  907,521 
Paper feeding machine attacbment, J. Kleld- Tire cover, F. C. Brock . . . . . . . . . . . . . . . . . . 907 ,453 

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 907,610 I Tire plugging tbimble, pneumatic, F. M. 
Paper file, C. Slemin, Jr . . . . . . . . . . . . . . . . . . .  907,647 Neal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  907,273 
Parachute, rocket, N. W. Aasen . . . . . . . . . . .  907, 1 1 2 \ Tire, spring, D. Craig . . . . . . . . . . . . . . . . . . . . . 907,316 
Pasteurizing apparatus, J. T. H. Paul ' . . .  907,639 Tires, means for automatic closing of punc� 
Pen, knocking, H. C. Abrens . . . . . . .  _ . . . . . . 907,215 tures In pneumatic, J. Llndbartb . . . . . . 907.512 
Perforating macbine, sheet, B. K. Sandell . .  907,530 Toe stretcher, G. Sperzel . . . . . . . . . . . . . . . . . .  907;536 

TY P E W R I T E RS. Pbotogr:lpbic printing frame, J. Gllddard . . . 907,592 Tootb, artificial, L. E. Evslin . . . . . . . . . . . . .  907,326 

I Plano; etc. , automatic, J. A. Weser .907,206, 907,207 Train Signaling, J. F. McElroy . . . . . . . . . . .  907,269 
YOUR CHOICE OF A .MACHI�E from ,10 upward. Piano player automatic attacbment, F. P. Transmission mecbanism, R. C. McAteer . . . 907. 6:)0 

Franklla" Hammond, Remmgton, Oltver, Monarch. L. C. I Smitb . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . 907,707 Transmission system. J. Scbllng . . . . . . . . . . .  907, 1 82 
Smith, underwood, Smith .Premier, Blickensderfer. Picture hook banger, C. W. Holtz . . . . . • • • •  907,599 Transmitter, R. M. Hopkins . . • . . . . . . . . . . . . .  907. 600 Agts. wanted. Stand. Typewnter Ex ,23 Park Row,N. Y. Pie trimmer and crimper, J. W. Butler . . . . .  907,456 Trencbes, device for determining tbe deptbs 

Inquiry No. 8863.--Wanted to buy macblne to Pile cutting macblne stop motion, C. G. and fixing tbe grades of, J. J. Fusco . . . 907.329 
separate pecan nuts into sizes and dust the dirt oll'. Gildard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  907,334 Trimming .cutter, J. M. Merrow . . . . . . • . . . 907,61'-

Pile fabric, W. Pearsall . . . . . . . . . . . . . . . . . .  907,391 Trolley barp wasber, H. W. Kimes . . . . . . . .  907,246 

L I STS OF M A N U FACTU R E RS. 

COMPLETE LISTS of manufacturers In all lines sup· 
plied at sbort notice at moderate rat9\!. Small and 
�r��i� 1i:t�u1�

m
t���fa����

r 
i� !�����

riC
�ddr!:; 

Munn & Co., List Department, Bnx 773, New York. 
.inquiry No. 886S.-Wanted to buy nlckelold for 

buttons. 
A LIST OF 1,500 mining and consultlll.l/ engineers on 

cards. A. very valuable list for circnlarizlng. etc. 
Price $15.00. Address MUDD & Co . •  List Department, 
Box 778, New York. 

Inquiry No. 8S69.- Wanted to buy straw maklne: 
machinery. 

M I SC E L LA N EO U S. 

UNITARIAN LITF.RATURE, Includin" sermons and 

;:�:�1ofa���:�
i
�f:ee�������eg�,

aK�¥.cation to Miss 

MECHANICAL DRAWINGS -by mail. Rend sketch 
und description. J. H. Blakey, 84 Washington St .• (''hicago 

Inqniry No. 88'11.-Wanted to buy chimneyless 
kerosene burners. 

��::itlm��i k��U;.;r.'lfat:.,��::.��,urers or Im-

Inquiry No. SS'17' .-For manufacturers of convex 
Illass for plctnres. 

) nquiry N o. 887'S.-For factory making paper out 
of peat. 

IBquiry No. !sS'19.-For tbe manufacturers of 
steam air pumps such as are used on the Conrad steam cars. 

Iuquiry No. 8880.-For manufacturers of portable 
shower batbs. 

Pipe bender, J. R. Williams . . . . . . . . . . . . . .  907,210 Trolley wbeel, C. F. Black . . . . . . . . . . . . . . .  907,561 
Pipe can, sewer and otber, G . O. Miller . . . . 907,159 TrUCk, car, G. Rouv . . . . . . . . . . . . . . . . . . . . . .  907,528 
Pipe jOint packlne:. Farln",ton & Van Den· Trnck, wheeled, R. S. Brown • . • • . . • • . • . . .  907 , 569 

burg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  907,136 Truss, I. Melssl . . . . . . . . . . . . . . . . . . . . . . . . . . 907,263 
Pistol, repeating, A. A. Cowing . . . . . . . . . .  907,315 Tunnel, subaqueous, O. Bott . . . . . . . . . . . . .  907,356 
Pistol, tOY, C. R. Cochran . . . . . . . . . . . . . . . .  907,461 Tunnels, sinking subaqueous, O. HotT . . . . . .  907 ,357 
Plate banger, adjustable, H. R. Seavey . . . . 907,706 Typewriter attacbment, W. E. Blrgfeld . . . 907. 1 1 9  
Plate o r  stone coating machine, W .  C. Typewriting macbine, E .  F .  N. Branson . . . .  907.150 

Huebner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  907,365 Typewriting macblne, J� C. McLaugblin . . . 907,632 
Pliers, H. R. Hendrickson . . . . . . . . . . . . . . . .  907.147 Umbrella, folding, R. B. Hayden . . . . . . . . . .  907,231 
Plow, W. P. Wigley • • • . . • . • • • • • . • • • • • • • •  907,302 Umbrella rib and stretcber connection, C. 
Plow, L. M. & J. D. Andrews . . . . . . . . . . . . . .  907,306 F. Wurster . . . . . . . . . . . . . . . . . . .  907,433, 907,434 
Plow cutter stay, J. C. L. Adams . • • . • • • • • •  907,671 Umbrellas, walking sticks, golf clubs, 
Plow fianger. snow, H. E. Parsons . . . . • • • .  907,701 brnsbes, and otber articles, stand for, 
Plow soil pulverizing attacbment. Kaufmann Poles & Knigbt . . . . . . . . . . . . . . . . . . . . . . .  907, 171 

& Kramer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  907,505 Union, expansion, W. R. Sheckler . . . . . . . . . 907. 187 
Plow, traction . S. N. E. Priddy • • . • • • • • • • • •  907 , 1 73 Upright brake, reverse lever, M. E. Oswalt 907,1\94 
Pole step, C • . G. Ette . . . . . . . . . . . . . . . . . . . . .  907,483 Valve, H. H. Cramer . . . . . . . . . . . . . . . . . . . . .  907 , 1 30 
Post cards or otber pictures, descriptive Valve bag, A. M. Bates • • • • • • • . . .  907,557, 907. 558 

. holder for, J. S. Peyton . . . . . . . . . . . . . . .  907.174 Valve, balanced slide, Barngrover & Eustice 907, 117 
Powder blower, F. B. La May . . . . . . . . . . . . .  907,376 Valve, balan� slide, G. W. Morris . . . . . . . .  907,162 
Power hacksaw, R. C. Berry • • • • • • . • . • • • .  907,445 Valve, graduated low pressure steam and 
Power transmitting mechanism, D. M. Kyle 907,010 water inlet, E. A. Midgley • . . • • • . . . . .  907, 625 
Press. See Printing press. Valve, steam balanced slide, �·. Barngrover W7,308 
Press selt teeder. baling, J. S. Tuttle . • . • .  907,654 Valve, triple, W. V. Turner . • . . • . • • . . . . .  907,199 
Printing and delivering apparatus, coupon, Veblcle, J. W. P. Boettcher . . . . . . . . . . . . . 907,562 

J. W. JOnes . . . . . . . . . . . . . . . . . . . . . . . . . .  907,369 Vehicle body construction, W. B. C. Hersbey 907,352 
Printing press, R. a. Seymour • • . • . • • . • . • •  907.4 1 5  Veblcle brake, W. P. Sims . • . • . . . • . . . . . . . .  907,189 
Printing press, J. M. Thomas . . . . . . . . . . . . . . 907,53& Veblcle headligbt, W. Derby . . . . . . . . . . . . . .  907,225 
Projeetor, J. Minor . . . . . . . . . . . . . . . . . . . . . . .  907,517 Veblcle seat back, detacbable, H. Egner . . .  907,325 
Propell .... wheel, reversible, C. Slntz • • . • . • •  907,298 Vehicle shock absorber, L. Renault . • • . . . • .  907,644 
Pump, L. B. De Bymel . . . . . . . . . . . . . . . . . . . 907,132 Vehicle tire, J. D. Sower . . . . . . . . . . . . . . . .  907,191 
Pump. P. A. Myers . . . . . . . . . . . . . . . . . . . . . . .  907, 1640 Vehicle, traction, C. W. 'Coleman . . . . . . . . .  907,462 
Pump, air, J. J. Gilday • . • . . • . . • • . . • . • . • • . 907.591 Veblcle wbeel, motor, W. H. McDowell . • .  907,268 
Pump, bydranlic alr. A. S. Gray . . . . . . . . . . . 907,341 Vehicles, taxameter or fare Indicator for 
Pump-operating mechanism, F. G. Bascolo. 907.452 hired, P. Rlcbert • • • • • • • . • • . . . . . . . . . . .  907,404 
Pump, self measuring. J. J. Tokhelm . • . . . .  907:,653 Vending machine, coin controlled, A. C. O. 
Pumps, tnrblnes, and the like, equalizing de- Bock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·907,449 

vice for, Grlessmann & Gottschling • • . •  907.343 Ventilator. See Car ventilator. 
Punching machine, J. R. Harbeck . . . . . . . . .  907,690 Vibrator, H. Larsen . . . . . . . . .  � . . . . . . . . . . . .  907,377 
Puzzle, W, Walker . . . . . . . . . . . . . . . . . . . . . . . 907,203 Vulcanizing apparatus, portable, M. Scblele 907,532 
Rack attachment, hay, J. W. Rives . . . . . . . 907,179 Wagon and truck pole support, C. D. Heile 907,349 
Rail clip, L. F. Bralne . . • . . . . • . • • • • • • • • • •  907,56a Wagon, dumping, G. B. Kilmer . . . . . . . • . . . .  907, 150 
Rail handling macblne, B. F. Brown . . . . . . .  907,455 Waist, nursing, C. Routt • • • . • • • . . . . . . . • . •  907,290 
Rail joint and nut lock, combination, C. W. Wall socket base, S. E. Steele . . . • . . . . • . . • .  907, 194 

Brldegum . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  907.564 Wasbboard, H. C, Hornung . , . . . . . . . . . . . . .  907,238 
Railway lantern, A. McDonald . . . . . . . . . . ... 907.267 Wasbstand, folding, E . . F. Tilley . . . . . . . . . .  907,423 
Railway rail joint, M. J. MacKinnon . . . . . . 907,697 Waste overfiow and trap, J. R, Wllliams . . .  907,211 
Railway tie, C. W. Bridegum . . . • • • • . • • • •  907,565 Watch movement, G. Nutting . . . . . . . . • . . . .  907,170 

.. It:��fl�usN&iJ1 !;IrJl:ih;lci'[ ��':f:eC;,%�,,! :i.�t� RRa
aliway tie, steel, A. W. Jenkins . .  ·

C 
. .  '1 ' "  907.502 Water closet, H. S. Rumsey . . . . . . . . • . . . .  907,409 

a ball. nge and stove water beater. B. B. u ver 907,469 Water heater, A. L. Gibson . . . . . . . . . . . . . . 907,590 

Inquiry No. SS84.-Wanted to buy second-hand 
"Gamometer MnlUgraph." 

Iuquiry No. S8S6.-For makers of bean harvest­
Ing machines. 

w�:::?,U�:lak�'::d ��!e;.-�:�t:���es�UY a machine 

Ratchet coupling, automatic, R. H. Danz� Water beating system pressure regulator, 
Inger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  907,574 W. M. Walcutt . . . . . . . . . . . . . . . . . . . . . . .  907,545 

Razor, G. L. Truitt . . . . . . . . . . . . . . . . . . . . . . .  907.424 Wave transmitting .devlce, sound, A. Dare . 907,320 
Record and tile, card, W. O. Jobnson . • • • • • •  907,244 Wells, tIlters, etc., molded strainer or screen 
Recording device, A. B. Herrick . . • • . . . • • • •  907 ,235 for, J. R. Freeman • • . . . . . . . . . . . . . . . . .  907,328 
Refrlgerator lining. A . . J. Nutter . . . . . . . . . .  907.276 Wheel, R. Domman . . . . . . � . . . . . . . . . . . . . . . .  907,475 

InqUiry No. SS90.-For manutactnrers of a mllk- Regulators, cleaning feed water. T. Keenan 907.606 Wbeel spoke, wire spoked, J. ' V. Pugb : . . . .  907,282 
IlIjI[ machine. . Reversing mechanism, H. P. Yost . . . . . . . . .  907,549 Wheel tire, elastic, G. Bardet . . . . . . . . . . . . 907,307 

Inquiry No. S891. -·For manufacturers of a patent 
vise witb an attacbment for boring small boles. 

l nquiry No. SS93.-Wanted to bny a second-hand 
adding machine. 

Rock breaker, suba,!"eous. C. L. Rowland . •  907.407 Whip fastener, H. Lowery . . . . .  , . . . . . . . . . . 907,514 
Roll, crushing. T. L. " T. J. Sturtevant . • .  907,300 Window blinds and sbades, combined auto-
Rotatable table, A. M. Stover . . . . . . . . . . . . . 907.649 matlc duster and brake fOr, F. J. Wat-
Rule, slide, W. L. E. Rc'uft'el . . . . . . . . . . . . .  907.373 kinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  907,429 
Ruling mechanlsm, D. W. Custer . . . . . . . . .  907.684 Window cleaning device, A. S. Anderson . . .  907,553 
Sad iron support, E. T. Jarrett . . . . . . . . . . 907;501 Window construction, removable, O. Jaeger. 907,367 

Inquiry No. 8S94.-For manufacturers of an auto- Safety lock, J. Herr . . . . . . . . . . . . . . . . . . . . .  907,234 Window screen, G. N. Baker . . . . . . . . . . . . .  907,439 
matlc camera tor making photographs on pin trays, etc. Sasb center, Kjellin & Anderson . . . . . . . . . .  907, 151 Wire bound box, E. E. Flora . . . . . . . . . . . . . .  907,586 

I 
• N SS96 F th uf ct f Sasb fastener, window, J. S. Rapson . . . • . •  907.525 Wire fabric, O. R. Hunt . . . . . . . . . . . . . . . . •  907,602 

earr�.::.� v:;seIs. 
• - or e man a urers 0 Sasb bolder, Lenkey & Szalay • • . • • . • • • • . . •  907.381 Woodworking machine. P. J. Joecken . • . . • .  907,242 

. Sash lock. O. Guntber . . . . . . . . . . . . . . . . . . . . 907.49:1 Wrench, T. J. Hammond . . . . . . . . . . . . . . . . . .  907,346 
Inquiry No. 8S9? .-For the manufacturers of tbe Saw, J. Nem • • . . . . • . . . . . . . . . . . . . . . • • • • • •  907,168 Wrencb, V. J. Cougbenour . . . . . • . . . . • . • . .  907,466 

U Lid on n can opener. Scale, automatic ' grain, F. L. Smith . • • • . . • 907,190 Writing tablet, M. A. Drees . . . . . . . . . . . . . . .  907,477 Iuquiry No. 8898.-For manufacturers of kites. Score board. J. P. Keenan . . . . . . . . . . . . . . .  907,506 Zinc extracting apparatus, E. H. Sbortman . 907,416 
.Scorlng machine. J. P. Bird . . . . . . . . . . . . . .  907,674 

b.lr.q:!� f�:'cu�it:�',;;:g�lr':s
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corn crisp used in cleaning and pOlishing sapphires. 
Inquiry No. �900.-For the address of 1!llectrlo 

Service Supplies Co. _ 

Screw . .  set, L. J. Molloy • • . . . . • • . . . . . . . . .  907,160 
Seat for window cleaning, folding, C. W. 

Boost . ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  907, 677 
Seed' cleaner and grain separator, Hatfield 

& Wullenwaber . . . . . . . . . . . . . . . . . . . . . . . 907,348 
Semapbore, J. Erickson • • . . . . . . . . . . . . . • • . .  90'1.482 

Inqui1'y No. "'901 .-For the address of the Elee- Sewing macblne, W. M. Ammerman . . . . . . .  907,436 
trose Manufacturing (',0. Sewing macblne, E. G. Fellows . . . . . . . . . . . .  907,485 

Iuqui:ry No. 890�.-For the manufacturers of an 
axle grease known as '. ironside." ��:� �Jla1"�R:a� For firms dealing In motor 

ru:::dq�:J"i�:;y ��:-��kfr:'r.
e
go� �;�e��wm�i::""�3 

rat trap 8Prinas and wire parts, single machine or full 
outfit. 

G::,y��r)Jn��;' r.':.�ftcFor the address where Benz 

Sewing macblne attacbment tor making zig­
zag sUtches, A. Morin' . • . • . . . . . . . . • • •  907,627 

Sewing macbine trimming cutter, J. M. Mer-
row . . . . . . . . . . . . . . . . . . . . . . . . 907,618 to 907,6240 

Shade and curtain fixture, adjustable win· 
dow, A. Logsdon . . . . . • • . . • • • .  ; • • . • . • • .  907,696 

Sbade, window, E. F. Cleary . • • . . . . • . . • • • •  907,460 
Shaft clamp, M. T. Tbomas . . . . . . . . . . . . . .  907,539 
Sbaft coupling, W. A. Perry • • • . • • • • • • • • •  907,523 
Sbaft support, S. P. Stovall . . . . . . . . . . . . . . .  907,537 
Sbears tension device, J. J. Conway . . . . • . • 907,464 
Sbeet metal packs, o'penlng, L. C. Steele . .  907,193 

DESIGNS. 
Branch box tor insulated electric .wlres, M. 

Havens, Jr. • . . . . . . . . . . . . . . . . . . .  39,707, 39,708 
Brooch pin, H. W. Flshel. . . . . . . . . . . . . . . . . .  39,� 
Brushes, mirrors, and similar toilet articles, 

back lor, G. H. Berry . . . . . . . . . . . . . . . . .  39,717 
Canes, pins, or similar articles, head for, 

Bosworth & Chestnutwood . . . . . . . . . . • . .  39,715 
Chafing dish, A. H. S. Swan . . . . . . . . . . . . . . .  39,694 
Chafing dish and stand, Strassburger & Nel-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39, 695 
Chafing dish stand, A. H. S. Swan . . .  39,696, 39, 697 
Chair side standard, opera, J. Salomon. 

39,711, 39,71 2 
Metal mesh fabric, F. J. Lightbody . . . . . . . . . 39,706 
Neck rutt form, T. P. Taylor . . . . . . . . . . . . . 39. 71 6 
Plano case, L. D. Perry . . . . . . . . . . . .  39,713, 39,714 
Sheet metal pipe elbow, H. F. Vosbardt. . . .  39,722 
Shell tor lighting fixtures, H. E. Watkins, 

JANUARY 2, 1909. 

unless you have the 
and constructed 

LATHES 
which are available for use by belt or 
foot power. The:y are invaluable for 
light manufactUl"mg, for tool room, 
experimental, laboratory and repair 

, work. Pra.ised by experts everywhere. 
Get c.!ltalo!!ue "B.' -
THE SENE(:.!. FAI.LS lIlFG. CO. 

695 Waier St., Seneca Falls, N. Y. 

E ngi ne and Foot Lathes 
M A C H I N E  SHOP OUTFITS, TOOLS A N D  
S U PPLI ES- BEST MATER IALS. BEST 
WORKMAN SH IP. CATALOG U E  FREE 

SEBASTIAN LATHE CO .. 1 20 Culvert St. , Cincinnati. O. 

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

Booklet Free. 
VEEDER MFG. CO. 18 Sargeant St., Hartford, Cllnn. 

Oyclometers, Odmneters, 
Ttrehometers. OO'l.ll1!ters 
and Jl'j,ne Oasting •• 
Represented in Great Bntain by 

Messrs. MARKT & Co., Ltd., 6 
City Road, FiDShurj Square, 
London, E. C., England. 

JA G E R.  
4-Cycle 

Marine 
Engines 

Skillfully desil/ned and well 
bUllt. Single lever control, com� 
bining automatic carburettor 
::�� �t':fe� :.?ri:.:lC,:'nd r�IY:�f8r; 
under most trying conditions 
SlZes 3 toOOh. p. Send for catalog. 

CHAS. J .  JAGER CO.  
2 8 1  Franklin. co •. Batte.yma.ch St. 

Boston. Mass. 

FRIGTION DISK DRILL 
FOR LIGHT WOR K .  

Baa These Great AdvantBlrea: 
The speed can be instantly changed from 0 to 1600 Without 
stopping or shifting belts. Power applied can be graduated 
to drive, with equal safety I the smallest or largtst drills ;��: !aUt dri'.i�;�der t}rc

s::;rlo!rr:�te 
C

a�l�::� 
W. F. &: "NO. BARNES CO., 

EstabIIsbed 1872. 
1999 Roby Street, Rockford. Ill. 

ALL THE NEWS OF 
MOTI ON PI CTURES 
Lecture Rnd song slides every 
week in the leading journal of 
the trade. 
Best Medium for Advertisers 

lOc per copy, $2 per year. 
MOVINO PICTURE WORLD 
125 E. Z3d St., New York City 

WELL DRIL�I.G 
Machines 

Over 70 sizes and styles, for drilI!ng either deep N 
8hallow wells tn any kind of soil or rock. Mounted 
on wheels or on sills. With engines or norse POWe-fS. 
Strong, simple and durable. Any mechanic caD 
Operate tbem easily. Send for catalog. 

WILLIAMS BROS .. Ithaca, N. Y. 

Instru(t,ive Scientific piperS 
ON TIMELY TOPICS 

Price 1 0  Cents each lIy mail 
ARTIFICIAL STONE. By I.. P. Fot'd. A 

paper of immense practical value to the 
architect and bnildet'. SCIENTIFIC AMERI­
CAN SUPPLEMENT 1500. 

THE SH RINKAGE AND WA RPING 
OF TIM BER. By Harold Busbridge. An 
excellent presentation of modern views ; 
fully illustrated. SCIENTIFIC AMERICAN 
SUPPLEMENT 1500. 

CONSTRUCTION OF AN INDICAT_ 
ING OR RECORDING TIN PLATE 
ANEROID BAROMETER. By N. 
Monroe Hopkins. Fully illustrated. SCIEN­
TIFIC AMERICAN SUPPLEMENT 1500. 

DIRECT-V ISION S PECTROSCOPES. 
By T. H. Blakesley, M.A. 'An admit'ably 
written. instructive and copiously illustrated 
article. SCIENTIFIC AMERICAN SUPPLE­
MENT No. 1493. 

HOME MADE DYNAMOS. SCIENTIFIC 
AMERICAN SUPPLEMENTS 161 and 600 con­
tain excellent articles with full drawings. 

PLATING DYNAMOS. SCIENTIFIC AME­
RICAN SUPPLEMENTS 720 and 793 de­
scribe their construction so clearly that any 
amateur can make tbem. 

DYNAMO AND MOTOR COMBINED. Fully described and illustrated in SCIENTIFIC 
AMERICAN SUPPLEMENTS 844 and 865 ,The machines can be run eithet' as dynam"; 
or motors. 

ELECTRICAL MOTORS. Their Con-
struction at Home. SCIENTIFIC AMElUCAN 
SUPPLEMENTS 759. 761. 767. 641. 

I 

Price 1 0  Cents each, by mail 
Order through your ne'wsdealer or from 

I i N ""90" For -�dreBs of New --land Sbock absorber, T. Veitch . . . . . . . . . . . • . • •  907,427 uom. r,K o. co # . - � ....... Sboe metal fiy protector, L. Feinstein . • . . . •  907,584 con Win lng Co. , Shoe tree, A. H. Baker _ . . . . . . . . . . . . . . . . . .  907,115 
toIrnvq

e
U
n

i
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s.
90S.-For a dealer in tapes and cords Shoes. renewable sole for worn planter, A. 

,Ian L. Baughman . . . . . . .  , . . . . . . . . . . . . . . . . .  907,440 

Sign, S. Samson 
Type font, S. M. 
Type font, S. C. 

MUNN COMPANY 
3M Broa,dwav New York 

39.698. 39. 705 
. . . . . . . . . . . . . . . . . . .  a9.70D. Hn.71 o 
Weatherly . . . . . • . . .  H9,71 8.  39. 7 ' 9'1 
Gaunt . . . . . . . . . . . .  39,720, 39,721 ,--------_________ J 



TIle Car4�, on the same order .bUt Insx· 
=v:nl�er�� 

Send for list of Projoo!;ors, Stereopticons, Moving Pict­
ure MachInes imd FilmBo 
WlWAMI, 8IIIWII I UIII.£, 

1IEPr. 1I;818 c.m.ar IT .. 
........... Pl. 

l E T  U S  B E  YO U R  FACTO RY 
S l A M P I N G S  M O D E LS ,  E X '  E R T  W O R K  

1 ) 1 1- I . I O B I  '1 \ ( 1 1 1 ' 1  \ " n - ) \ '1 1" 1 ' 4 . 4 0  
:. � o  I bou l l l o n  .... 1 . .  ( h ' ,  ) ll n !l ,  O. 

, Corlis. Enllinell, Brewers' 
and Bottlers' :Machinery. 'JfHE VILTER Ut.";,,..... M FG. CO., 8911 Cllnton· st., Milwaukee, Wis. 

MODELS & EXP E R I M E N TA L  W OR K .  
, Inven"ons develoPed. Special Machinery. 

E. V. BAILLARD. 24 Frankfort Street. New York. 

RUBB ER. �rt Manufacturers Fine Jobbing Work 
PARDlR, STEARNS .t CO.. - 228429 Soath Stnet. New Yerk 
ELECT R I C  G O O D S.-Bil< Cat. 8 ots. Want 

Agents. Oblo Electrlo Works. Cleveland, O. 

ft 01 NS I pay from $1 tCl- l!OO fo!r thollS&1ld8 0:1: 
U !rare �tamPs and opa� mODe{ 
elronlar. �JIOII�� make�:!;>�r::l� 
VONBER.GEN, the llOln Deal ... , Dept. 14. BUSTO •• lAss. 

H O E FT at. C O M PA N Y  
DIe .u .... B"".I .u .... . BaoIdDel'J' BaUd •• ., Pa_ Pr_. 
Llpt """ Bea..,. StaJapl_ 120 Micbl_ St., Clilcogo, Ill., U.S.A, 

M O O  R E �; ;'t' ;ttl ... i;!)(l�'tll�·:1 : \ '[ � " ,' � 1 1 ,1 ,\'" );)0 r\;t! l,dt\ I i 
& C O .  1 1 1 1 1 1 1 1 1 I I l d  1- I I I I k l i l i  " I  , I I" l l: l ... \ 

A�A'R&G118 SEED.-l,ooJ Ibs. Palmetto, 2,000 
lba. A�entenl saved from C1"Qp.llQIo ll8!,'fectly clear of 
ru.t, 12 oents lb. f. O. b. C. H. MA�Ul,·.BJaoI<Vllle, 8. C. 

D I E  M O D J<-: LS SPECI A L  
W O R K  T O O LS M AC H IN E R Y 
NATIONAL STAMPING AND EI ECTRiC WORKS 

1 ')3 l SY S J<!ffer�o{l Stret'l 1.. h l l ,lgO,  I I I  

I N V E N T O R S  � 

M AN U FACT U R E R s _�' L E.  T U S  ------=-"'.1 c I G� �  1� , 1 _ c 

INVENTODS we)nanufacture M E T A L 
� SPECiALTIES of all klods, , . to order -; lar�est equipm�t I 

lowell prices. Send perfect sample' for F' R E E low estl_ and best �� advice • THB BAULB TOOL �., Dept. A. Clac:lnnatl, O. 

SPARK COILS 
TheIr Construction Simply i;xplalned 

Sclentttlc American Su pplement 
160 descllibes t,he mliking of a 1�inch spark 
coil and condenser. 

Scie ntific A m erican Su pplement 
1614- tells you how to ma.ke a coil for gas-
angine Ignition. 

. '  

Sclentltlc American Supplement 
Uj�� explainR fully the construction of a 

;l ump-spark coil and condilDser ior gas..engine 
19mtion. ' 

Sclentltle AmerieaD . ;Supplement 
11 �4 describes the co�on o'f a ll-inch 
spark coil , :. ' . 

Scle�t1tle Amerle."', S upplement' 
1 0 S 7  gIves a full Bcooullt of the fuaking of 
an alternating current cdIJ. ,giving : a I).inch' 
spark. 

.' . 
Sclelltltlc Ameriean filupplement 

16�7 describes a 4-inch spark colI' and con-
denser. 

' 

!Ioclentltlc Ameriean Sut»plemen& 
1 4011 gives data for , the construction of colls 
of a definite length of spark. 

The above-mentiolled set of seven papers· 
will be suppHed (or 70 cents, 

AnY, slngJe copy will be maned for 10 cts. 
M,VNN tll COMPANY, P�bllaher. 

561 ' Broadway Itew · York 

Sclentlfle Amerleaft 
TRADE MARKS. 

Beverage and syrup tor making the same, 
carbOnated syrup, B. F. SDl1th • • • • • • • • • •  71,913 

Beverage, non-alcoholic carbonated ginger, D. 
I. Bass • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  71,956 

Beverages, certain alcoholiC, R. Exner. . . . . . .  71,980 
HlBcults, Peek, I!'rean &; UO • • • • • • • • • • • • • • • •  71,1IW 
HllICults, National Hlscult Co . • • • . . • • • • • • • • •  71,969 
Blacking, shoe polish, and leather dressing, 

Everett &; Barron Co • • • • • • . • • . • . • . . . • • •  71,874 
Blood purlller, Dalmatia Co. • •  . . . • • • • • . • • • •  71,916 
Bottles, glass, Standard Glass Co • • • • • • • • • •  , 71,949 
Bottles, vacuum·lnsulated, U. 1'. Van Wye. 11,111:4 
Cane mills, Fulton Iron Works • • • . . • • • . . • • •  71,II� 
Canned salmon, Alaska Packers' Assocla tlqn, 

. ll,l!111, 71,887 
Castor oU compound, Mooney Mueller Drug 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  71,947 
Chemical anti-soot composition, N. E. Hold-

Ing • • • • • • • • • • •  , • . . • • . . . . • • . . • • • • . . . • • •  71,920 
Cigars, cheroots, and cigarettes, Cayey·Cag-

nas Tobacco Co. • • • . • . • . • • . •  
-. • . • • • . . • • •  71,906 

Cleaning preparation, clothes, D. Kuhn . • • • •  71,876 
Clocks and watches, I. J. Elliott &; Sons.· • •  71,1I4G 
Cocoanut, deSiccated, Orient Co . • • • • • . . . • • •  71,001 
Colfee, Oheek-Neal Colfee Co • • • • . • • . • • • • • . •  7l,l!89 
Cold ' creams and pomades contalning wool 

su1nt, Verelnlgte Chemlsche Weue Ak-
tlengesellschatt . . . . . . . . . . . . . . . . . . . . . . . .  71,914 

Color stripping or discharging preparation, 
Rainbow J.lye Co. . .  . .  • • . . . . . .  . . . . .  . . . .  71,928 

Cotton' goods In the piece, bleached, Deering, 
Mlll1ken &; Co. . .  . . . . . . . . . . . . . . .  71,951l, 71,961 

Cotton on spools or reels, sewing, James 
Chadwick " Brother . . . . .. . . . . . . . . . . . . . .  71,926 

Dental paste, C. E. Hopkins • • • • • • • • . . • • • • •  71,90'1 
DIsinfectants and dust allayers, aromatic, 

M. H. Siegel . . . . . . . . . . . . . . . . . . . . . . . . . .  71,929 
Ear-drums, artl1lclal, A. O. Leonard Co • • • • •  71,1132 
Electric switches, Perkins Electric Switch . 

Manufacturing Co. . .  . . . . . . . . . . . . . . . . . .  71,9l2J 
Electrical supplies, certain, Packard Electric 

Co . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . .  71,911 
EncyclopediaS, loose-leaf. Thomas Nelson &; 

Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,950 
Feather and down pillows and cotton felt 

mattresses, Louisville Pillow Co • • . . • • . • •  71,946 
Feed, hominy, Decatur Cereal Co . . . . . . . . . . .  71.890 
Fertilizer, Alabama Chemical Co . • . •  71,975, 71,978 
Fishing tackle, certain, Enterprise Mannfac-

turing Co. . . . . .  . . . • . . . • . . • . . . . • . . . . . . . .  71,940 
Flour, wheat. H. C. Cole Milling Co . • •  71.895, 71,898 
Flour, wheat, Listman Mill Co . • • . . . •  71.899, 71,900 
Flour, wheat, Wellington & Son . . . . . . . . . . . . .  71,908 
Foot snpporters, A. Hirshfield • • . . . . . . . . • • • •  71,964 
Fur and skins, dyed, Goodman Chemical Co • •  71,875 
Guano, Alabama Chemical Co., 

71,952, 71,973, 71,974, 71,976, 71,977, 71,979 
Handkerchiefs, International Manufacturing 

Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  71 ,965, 71,967 
Harvesters and front-cut grass mowers, . 

grain binding, International Harvester 
Company of America . . . . . . . . . . . . . . . . . . .  71,944 

Klnematograpblc films and apparatus, Socleta . 
Anonlma Ambrosio " • . . . . . . . • . . . . . . • . •  71,930 

Lace curtains, Wilkes-Barre Lace Manufac-
turing Co. . •  • . . .  . . . . . . . . . . . . . . . . . . . . • . .  71,951 

Leather shoes, ladles' and cbUdren's, J. E. . 
Adams . • . . . . • . . . • . . . . . • . . . .  . . . . . . • . . . .  71,933 

Liquid preparation for qse as a scalp tonic, 
Knowlton Danderlne Co. . . . . . • . . . . . . . . • . 71,981 

Lotions for the gums, moutb, and throat, 
Vemas Cbemlcal Co . . . . . . . . . . . . . . . . . . . . .  71,931 

Match box bolders, safety, Holdfast Manu-
. facturing Co. • • . . . . . . . • . . . . . . . . . . . . . . •  71,924 

Medical preparation for skin diseases, W. A. 
Mestrezat . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 71,927 

on for tbe treatment of rbeumatlsm and 
sciatica, J. Llcbetfl . • . . . . • . . . . . . . . . . . .  71,909 

Olives and olive on, California, S. G. Dorr . . 71,891 
Peppermint tablets, Els. Conserven-Fabrik &; 

Import-GeseUscbaft • . . . . • . . . . •  ; .71,892, 71,894. 
Pbotographlc cameras and . tripods, Eastman 

Kodak Co. • . . . . . . . . . . . . . . . . . . . . . 71,918, 71,919 
Pbotographlc paper, Eastman Kodak Co. ,  I POlisb for varnished snrfaces, Banana 

7�;,�}� 71,920 
Co. • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71,87l!1 

Pralines, maple, G. K. Brown . • . . . . • . . . . . •  71,888 
Refrigerators, Northern Refrigerator Co • . • . .  71,948 
Remedy for hog plague, E. Merck . . . . 0 • • • • •  71,910 
Roofing and bituminous compounds, certain, 

Barber Aspbalt Paving Co . . . . . . . . . . . . . .  71,934 
Saddles and parts thereof, saddle clotbs, bri-

dles, and bits, ridlog Meblbacb Saddl(' 
Co. . . . . . . . . . . . . . 

'
. . . . • . . . . . . . . . . . . . . . . . .  71,968 

Sewing macblnes, Jones Dry Goods Co . . • . . . . .  71,908 
Shoe cleaning and ' coloring preparation, 0 0 

Preu . . . . . . . . . . . . . . . . . . 0 0  • • • • • • • • • • • • • •  71,877 
Soap, Enterprise Soap Works . • . . . . . . • • . .  o .  71,873 
Soap, medicinal, G. F. Smith . • . . . . . . . . . . . . .  71 ,878 
Soap, scouring, Harral Soap Co . . . . . . . • • • • •  71,963 
Steam traps, William S. Haines Co . . . . . . . . .  71 ,915 
Stock food for live stock, prepared, Great 

Western Cereal Co. . • . . . . . . . . . . . . . • . . . 71,94l!1 
Tablets for glossing washable articles, B. B. . 

GlOBS Mannfacturlng Co. . . . . . . . • . . . . . .  71,923 .Telepbonic apparatus, certain, H. G. Pape 
Electric &; Mfg. Co . . . . . . . . . . . . . . . . . . . .  71 ,943 

Tickings, Amoskeag Manufacturing Co. , 
71 ,953, 71,954 

Tobacco, smoking, G. S. Mabn • •  0 • • • • • • •  0 • •  71 ,941 
Tollet BOSP paste, F. E. Frost . • . . . . . . . . . . . .  71 ,962 
Trimmings and braids, fancy, Dollfus-Mleg & 

Cle. Societe anonym(' o . . . .
.
• . . . . . .  71 ,987, 71,939 

Underwear, knltt('d ribbed, Union Knitting 

Veh��'; d';�t �i�ij,� '  tii.d· cove�' �i.d °l�ii 'r;'bes:
71 ,971 I 

, Cravenette Co. . . . . . . . . . . . . . . . . . . . . . . . . .  71,957 
Veterinary remedy, A. Aarons • • • . . • • • . . . . . .  11 ,904 
Watcbes, Sproebnle- & Co . . . • . • • . . . . • • • • • • •  71 ,970 
Water elosets, Cocbran, Drugan &; Co . • . • . .  71 ,936 
Wblsky, compounded, Fishel &; Levy . . . . . . . 0 71,921 
Wines, J. Calvet &; Co . . . . . . . . . . . . . . . . . . . . .  71 ,Il00 
Wool, worsted, or balr clotbs and stulfs, 

Bradford Dyers' Association . . . .. . . . . . . . .  71,935 
Worsted dress goods, Arlington MUls • • • • • • •  71,955 

LABELS. I 
"Best XXXX Bread," for bread, F. T. Sbort 14,566 1 
"Ceresota Bread," for bread, F. T. Sbort . • •  14,565 1 
"Cigars," for Cigars, Leopold Powell &; Co. 14,560 , 
"Corkwood Portuguese Union," for eorkwood, I 

C. S. Gouvea . . . . . . . . . . . . . . . . . . . . . . . . . .  14,571 I "Coming's Canadian Type Wbl.key," for 
blended wblsky, Corning &; Co . . . . . . . . . .  14,562 

"Corylopsls," tor talcum powder, CaUsber 1 & Co . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  14,569 
"Gold Crown Jlft!r," for beer, Eureka Brew- I 

ing Co. o • . . . . • . . . . .  0 • • •• • • •  0 • • • • • • • • • • • •  14,563 
"Huebner's '  Tru-Bru." for a DOn-alcoholic . I 

beverage, Smitb Lltbograpblc Co . . . . . . . .  14,564 
"Marvel . Bread,"  for bread, F. T. Sbort . •  14,567

1 uPreferft'd Stock,"  for oranges, Bryn Mawr 
Heigbts Citms ' Ass'n . . . . . . . .. 0 • • • •  0 • •  14,588 

"Snperlor Sweet P('as and Nasturtium.," for 
sweet-pea ' 'and n88turtium lIowen, · Man-
deville & King Co. . . . .  0 • • • • • • •  ; • • • . . . . 14,570 

"Vams," for ciga�8, W. A. Depue . . . . . . . . . .  14,561 

PRINTS . .  
"Champion Harvesting Machin('s," tor har­

vesting machines, Hayes Llthograpblc Co. 2,404 
"He'. Your Daddy," for wbeat breakfast . 

food, Cream of Wbeat Co . . . . . . . . . . .  0 . 0 .  2,400 
"Santa Clans, " for Il8.fety razors, Auto Strop 

Safety Razor Co . . . . • . . . . . . . . . . . • . . . . 0 • • • •  2,401 
''The Comptometer," for adding macblne., 

Commercial Art Engravlnjlt Co. . . . . . . . . .  2,402 I 
''The Signet of Furniture Quality," , for fumi- I 

ture, F. Mobr &; Co . . . . . . . . . . . . . .. . . . . . . 2,4011 I A printed copy of the speelllcatioD and drawing 
of IlIQ' patent in the foregOing Uat, or an)" patent 
in print issued since 1863, will be furnished fiom 
this olHce for 10 cents, provided the name and 

of the patent dealred and the date be 
Ad4re.. Mnnn & Co. , 881 BroadW1l1. New 

patentll may now be obtained, II)" the In· 
any ot the invention. named In the tore­

For terma &11d . further . partlen1a" &' 00., 881 BroadW1l1. New York. 

-A­

New Fastener for the New Year 
The "PULL FASTENER" does all 

I 
Place around package and pu1l­

that string, tape, straps and rubber that's al1. Binds with . a grip of 
bands do-does it quicker. /Jetter steel ; fastened or loosened in a 
and easier. . second. ' 

Extensively used by United States I Made in cord, tape, webbing and 
Govt. Ideal for plans, papers and strap form, for every purpose. OVer ' 
packages of all sorts. Bspecially 38 different styles, sizes and prices. 
useful to technical men. Costs less than rubber bands. 

Write on your bnsiness paper for FREE SAMPLES. 
THE PULL FASTENER COMPANY 

319 Cos Buildiaa. Wanted. ROCHESTER. N. Y. 

PIaofio81 ann IDstmofiYB SOlB1lnnO Bnots 
.a.r.aOHOL-lndust:r.lal AloohoL Its Manu­

facture and Uses. By :fohn K. Brach­
vogel. 8vo. ; 5 2 8  page s ; 1 0 7  illustra-
tions . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .00 

A practical treatise based on Dr. Max Maercker's 
"Introduction to Distillation," as revised by Drs • 
Delbmck and Lange, comprising raw material, 
masblng and yeast . preparation, fermentation, dls­
tlllation, rectllicatl

.
OD. and purification of alcobol, 

alcobolometry, tbe value and Significance of . a  tax-
�� 11���'l!�a4
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review, and the United States law. 
A .... TBVB JllBC ..... ICB.-Kom. Kechan­

los for Amateur.. By George M. Hop­
kins. 1 2 mo. ; 3 7 0  pages ; 3 2 6  lIIustra-
tions. . •  0 • • • • • • • •  

' 
• • • • • • •  , • • • • • • • •  1111.50 
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peals to, tbe boy as well as tbe more mature ama­
teur. Holidays and evenings can be profitably occu­
pied by making useful articles for tbe bome or In 
the buUdlng of small engines or motors or sclen-
tl1lc instromen ts. ' . 

COIlEPBBSSBD ADL-CIomprus.d Alr. Its 
. Production, Uses. and Application. By 

Gardner D. Hiscox. 8vo. ; 7 0 0  pages ; 
5 0 0  illustrations. • • . . • • . • • • . • . • • .  1115.00 

The most- complete book on tbls �ubject. It 
treats on Its pbyslcal and · operative properties, and 
Is written by an expert. Taken as a· 'wbole It 
mlgbt be called an encyclopedia of compresSed air. 
BLBCTBIClTT.-'l"l1e Standard Handbook 

for Blect:r.loal Bnglne81'll. Written and 
complIed by a Staff of Specialiste. Second 
edition, corrected. 12mo ; 1285 pages ; 
1260 illustrations. B ound In fiexible 
morocco . . . . . . . . . . . . . . . . . . . . . . . . . 1114.00 

A new poeketlrook con.isting of twenty sections ; 
eacb written by a specialist of engineering experi­
ence and containing tbe latest data and Information 
regarding standard electrical practice. 
BLBgTBIClTT .-Blect:r.lelan'. Hanct:v Book. 

By T .• O'Conor Sloane. 7 6 1  pages ; 5 5 6  
illustrations. Hansomely bound in red 
leather, .pocket-book style • . . • • • • . .  1113.60 

Tbls work is Intended , for the practising elec­
trician wbo bas to make tblngs go. Althougb tbe 
prinCiples . of electricity and maguetism are treated, 
the greater part of tbe book Is devoted to prac­
tical bandllng of macblnery, detalls of constmc­
tion, and computations sucb as w11l be encountered 
in every-day practlee. 
GAS B.GDl'BS..-GaII, Ge.sollne, and on 

Bnglnes. Including ' Producer Gas 
Plants. By Gardner D. Hiscox. 8vo. ; 
4 4 2  pages ; 3 5 1  illustrations . • . . . . • • .so 

A complete book on tbe subject for gas engine 
owners, gas engineers, and Intending purcbasers of 
gas engmes, treating fully on tbe construction, in­
stallation, operation, and maintenance of gas, 
gasollne� kerosene, and cmde petroleum engines, 
With , special Information on producer and suction 
ga�.� · ·  ' 
KBA'I'DI'G • ...,...l"1'actical steam and Hot; 

" Water Heating and Ventilatlon. By 
Alfr�,d G. King. 8vo. ; 4 0 2  pages ; 3 0 4  
illustrations. • • • • . • . • . . . • . • • . . . . .  f3.OO 

An original and exbaustlve treatiSe; prepared for 
the use of all engaged In tbe buslnell$ ot steam, 
bot water beating, . and ventllation. Tbe standal-d 
and latest book publl.bed. Dl'scrlbes all of tbe 
prinCipal systems of steam, bot water, vacuum, 
vapor, and vacuum-vapor beating, together with tbe 
new accelerated system. of bot water circulation, 
including cbapters on up-to-date metJlods of venti­
lation. 
BTDBA.1T.LlCI�:vd1'auJJ.o Bnglnjilll:r.lng. By 

Gardner D. Hiscox. 8vo. ; 3 1 5  page s ;  
3 0 5  illustrations . . . . . . . . . . . . . . . . . . ... .00 

A practical' work treating on t;be properties, 
power, and resources of water for all purposes, 
including tbe measurement of streams, tbe ' fiow of 
water In pipes or conduits ; the horse-power of 
falling water; turbine and Impact water wbeels; 
wave motors; centrifugal, reCiprocating, alld air­
lift pumps, etc. 

. 

lJI'DU'CftO. COIL •• -fte. ltlltlln and Oon-
lItruotion of lDduotton Coli.. By A. 
Frederick Collin.. . 8vo. ; 290 pages ; 1 4 0  
illustrations. • • . • . . . . . • . . • • • • • • . .  1113.00 

This work gives In minute detalls full practlc41 
directions for making elgbt · dllferent size. of coUs, 
varying from a small one 0 giving a ¥.o-incb · spark 
to a large one giving 12·incb sparks. . Tbe dimen­
sion. of eacb and every part down to the smallest 
\':':ng�':se

gl
::�iy 

a:-m:":b::r��
Ptlons are written 

.... GIC--lIIIagtc, stage muslons, and Bel· 
entl1l.o . DlveHlons. Including Trick 
Photography. Compiled and edited by 
Albert A. Hopkins. 8vo. ; 5 6 8  page s ;  
4 2 0  illustrations . . • • • • . • . • . • • • . . . . • .so 

Tbls very Interesting volume Is acknowledged· to 
�O:::SI����

d
�� ",;�!t:u'r "!�f��: �:PR!���o�� �� 

all explained In detaU, sbowlng exactly bow the 
tricks are performed. 
IIlBCHA:tnCAL KOVEK:nrTS.-Kechamoal

' 

'IIOvements, Powers, and Devloes. By 
Gardner D. Hiscox. 8vo. ; 403 page s ;  
1 , 8 0 0  illustrations . . . . . . . . . . . . . . . . lIIa.oo 

This Is a collection of different mecbanlcal mo­
tions . and appliances, accompanied by appropriate 
text, making It a book of grea t value to tbe in­
ventor, the draftsman, and to all readers with 
mecbanlcal tastes. ' 

KBC ..... IC.AL .a.PPr.:r.a..CBS.-llEeollamcal 
'AppUanoes, KeollanJoal l1Ov.ments, and 
.ov.ltl.s . of Construction. By Gardner D. Hiscox. 8vo. ; 3 9 6  pages ; 9 7 0 illus-
trations. . . • . .  0 • • • • • • • • • • • • • • • • • •  1113.00 

Tbls book, wblIe complete in itself, is In fact a 
continuation of the author's "Mechanical Move­
ments, Powers, and Devices. " The author presents 
��I:��le

re
��;�c!�
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���d��f:-;

d
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ar
�r "!'c.;;,�: 

pUsblng mecbanlcal results. 
SPECIAL OFFER : Tbese two volumes sell for · $3 

eacb, but wben tbey are ordered at one time . from 
us, we send tbem prepaid to any address In the 
world, on receipt of $5. 
· PA'1'BBTs.-PJ:aQtloal PointeH for Paten­

tees. By F. A. Cresee. 1 2moo ; 1 4 4  
pages • • • . • • • . . • • . • . . . . . • . • . . . . . .  1111.00 

Containing .'aluable Information and advice 011 
the sale of patents and elucidation of tbe best 
metbods employed by tbe most suec('ssful Inv('n­
tors in bandlb\g tbelr Inventions. It gives exactly 
tbat Information and advice about bandUng patents 
tbat sbould be po.sessed . by e;very Inventor wbo 
would acbleve success. . 

PKYSlCS.-Bzpe:r.lmental Selenoe. Ele-
mentary, Practical, and Experimental 
Physics. . By George M. Hopkins. ' In 
two volumes. 8vo. ; 1 , 1 0 5  page s ;  9 1 8  
illustrations. Cloth, 1115.00. Half mo-
roccO, . . . . . . • .  0 • • • • • • • • • • • • • • • • • •  1117.00 

This book treats on tbe various topics of pbyslcs 
In a popular way and descrlb('s wltb rare cleame •• 
:�d !rm�:t:ll

l!b
e
fl:W�a�tu�b�rdie:c':.�r:�p���e::.� 

anS" otbers Inter('sted In pbyslcs may readny make 
tbe apparatus witbout gr('at exPense and perfOl"ID 
tbe experiments without dllHcuity. 
BBCBlI''ftI.-The Solentlfic Ame:r.loan C:volo-

pedia of Beoelpts, .otes and QUe:r.le •• 
Edited by Albert A. Hopkins. Con­
taining 1 5 , 0 0 0  selected formulas. 8vo. ; 
7 3 4  pages. Cloth, 111&.00. Sheep� 1116.00. 
Half morocco, • • . . . • . . . . . . . • . . . • . .  111&.50 

Over l5,Ooo selected r('celpts are bere collected, 
nearly every brancb of tbe us('ful arts being repre­
sented. Tbe alpbabetical arrangement wltb abun­
dant cross reference. makes It an easy work to 
consult. It bas bl'en used wltb equal .uccess by 
cbemlsts, tecbnologlsts, and those unfamlllar with 
the arts, and is a book wbicb Is useftiJ. In the 
laboratory,. ' factory, or bome. 
BBPBBB.CB BOOK.-Solentific Ame:r.lcan 

B.ferenoe Book. Compiled by Albert 
A. Hopkins and A. Russell Bond. Con­
taining 5 0 , 0 0 0  facts. 1 2 mo. ; 5 1 6  pages ; 
illustrated . . . . . . . . . • . . . . • . . . . . . . .  1111.60 

Tbls book deals wltb matters of interest to 
everybody. ' It contains 50,000 facts, and is mucb 
more complete and more exbaustive tban anything 
of tbe kind wblcb baa ever been attempt('d. It Is 
Indlspenll8.ble to ev('ry famny and busln('ss man. 
It Is a book for every-day reference-more useful 
tban an encyelopedla, because you will ,find wbat 
you want In an instant in a more condensed form. 
TBLBPKOBB.-Telephon. Construction, EI1-

Rallation, WIJ:I.D.g, Operation, and 
IIalntenanoe. By W. H. Radcliffe and H. C. Cushing, :fr. l 6mo. ; 1 7 1  pages ; 
1 2 5  illustrations . . • . • • . . • . • . • . . . . .  1111.00 

A ' practical book intended for electrlelan., wire­
men, engineers, contractors, archltpcts, and o�ers 
interested In tbe installation of telepbone ex­
cbanges in accordance with standal"d .practice. . .  In· 
trlcate matbematlcs are avoid('d, and all apparatus, 
Circuits, and systems are tboroughly described. 
��c

:�lu'd!��
g tables, wbicb are very belpf!iI, are 

Our new 18 page catalogue contaInIng description of tile alJove books sent free on app/kation 
MUNN &. COMPANY, Publishers, 361 Broadway, New York CIty 
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POW E R  R EQ U I S ITES 
is ��t

e�:d:bf���;��: runs reliably, requires least !l.ttention and 
ThE' simple, powerful 

I .  H .  C CASO LI N E  
• E N C I N E S  

meet the reQ,uirements. They !lore especially adapted to aU me-
chanical purposes-a style and size for every servIce. 

�:��Co�t�i �:o�t��H�!i sbtionary), 4, 6, 8, 10, 12, 15 and 
20·H. P. 

t:,f o������.
l
A

a��:;�; !rite for catalog. 
INTERNATIONAL HARVESTER CO. OF AMERICA 

(Incorporated) 
1 5  Harvester Bldg., Chicago. U. S. A. 

Buy a pow�rful engine that is durable. 
economical and absolutely safe. 

Waterloo Gas Engines 
develop tbe full rs\ed horse power and more. They are guar­anteed for five years at any kind of work. never shut down for repairs. are absolutely simple in operation, sud all sizes h1rnls� t�e ches,pest po�er for every purpose. Best for machiniSts. mlD�r�1 millers,. manufacturers. printers, farmers-for drllhng, pumpmg, ::nnning air compress­

ers, d y n a m o s, ete. 
Sold on credit if de­
sired. Write toda.y 
for free Encyclopedia 
of Engine Facts. 

liiJiiiiiiiiiiii'if' Waterloo Gasoline 
• Engine Company, 

171W.st Third Ave . •  Waterloo, - - IOWa.. 

Your new blades all need stropping before using. 
one in ten comes sharp enough for a clean shave. 

Why scrape your face with dull blades. or 
continue to throw away money for new 
when the liaylor Automatic Stropper . 
resharpen all your dull blades in a few 
ments, giving them a hairsplitting 
edge better than new. The motion is automatic, no practice required, a child can use it. It is the only 
strapper in the world that success-
fully sharpens double· edge blades. $1 .00 
In case with barbers' genuine Horse Hide Strop, $2.00 

Order through your dealer. Or will send postpaid on 
receipt of price. Be sure to state for what make of Blade. 
Money willingly refunded if not entirely satisfactory. 

Write for descriptive circular. Agents wanted, 
!.. ___ L. B. GAYLOR, Allston, Mass. ---.I 

Th� most up-t<HIate and complet;e light­
in'" system on the market. Beaut-lEul fix­
tll�es for the bome. AUractivehlgh can­
die power inverted arcs Eor stores, hails, 
etc. The best -proposition going for hust-
��a ������rite�dio�� �a

et'!t:'Kt&:� 
Supe1"lor lUg. ('0. 

Seeond St., Ann A.rbor, Mieh. 

FOR YOU, The U Success U 
FIRST AND BEST Motor Bug",y 

Think of it! 20 horse· power, 4·cylin· 
der, vertical engine; air or 
water cooled; rubber tired ; 
$426; 12 h. p .• $325; 4 h. p .• 
$250. Don't pay more for en 
Imitation of less power. 15 
years 01 01 Success ." Over SOO in use. Write Today for 
Catalogue. 

MFC. CO. (Inc.) 
8t. Louis. U. 8. A. 

'Ride,. Agents Wanted 
A'Z'F�"'_ in eacli town to ride and exhibit sa!D"p1e 

1</99 model. Writs.or Special Oper. 
lI'oest Oua.anleod 10 t $27 1909 Models 0 
with Coaster-Brakes and Puncture· Proof tires. 1907 " 1908 Model. $7 to $12 a.ll of best makes 1i00 Second-Hand Wh_I. :::dm:s'l��:��.���e,t�: $3 to $8 

Great Factory Clearinf S a l e. 
We Ship On Appro". withou' a 
cent dejJosit, pay tht fre%zht and allow 
TEll DA rs' FREE TRIAL. 
pa�:!:3;un����t�fr��u�r:�::. n:D�t 

buy till you get our catalogs and offer. Writt now. 
MEAD CYCLE CO •• Dept;. Ll1a. ChicBItO 

LU"KI� 
TAPBS AND RULES 

ARE THE BEST. 
�'or sale everywhere. Send tor 

Catalog No. 16. 
L U F K I N  R U L E  C O. 

Sag i naw. Mich .. U. S. A. 
New York and London. 

'1 The Ball Transmission rj 
'1Illli�i�", Automobi t:; & Motor Boats .[�rl'1l-,. \ 1 11 NEW YORK GEAR WORKS. ! 

" 6  r'l � t "' '' () I '. T  AVe. 8ROOKLYN N Y 

Scientific American. 

This Valuable Book 
Sent with our Compliments 

1000 Requests in One Day 
Not a Burroughs 

Catalog 

This 
book gives 

the history of ac­
countin�, starting from 

before the t�l1le when con­
tracts were recorded by notches 

on a stick. Interesting as a novel - in -
structive a s  a text-book. It gives i n  concrete 

form nearly a hundred suggestions for short-cuts 
in accountin�, and new ways for handling detail that will 

r�l�t��� ���n
b
e:tl�d�;'�l�::r\�r, 

l�ci��ia�tBl
�

r;��;l� 
Catalog. It is a result of scholarly research and business 
experience which you'll read with pleasure and profit. 
It's worthy of a place in your library. Write for it-on 
your letterhead-or fill out the coupon. 

BlUJ�IRl®)lUJ(GIHIS (Nine out of every ten addin2' and listing machines sold are Burrou2"hs) 
Adding and Listing Machines 

have been the inspiration for many of the improved methods discussed in the book and in use to-day. No matter what the size of your business, whether you employ a 
staff or clerks or do your own accountin2'. there is a Burrou2"hs to meet 
your requirements. There are 58 styles of Burrou2"hs, and if one of 
these doesn't  6t your business we'll make one that will. A BUrrOll2"hs 
will take care of all the brain-numbing details quickly and accurately, 
and leave time for you and your clerks to 2'et other t,bin2"s done. 

A FREE TRIAL 
of a Burroughs in your own business will convince you of its efficiency. 

When you write for our complimentary 
_-;:::::::::=:",_ �r

of�f�����r �bcr�t
S ��r��'��:��� 

and be sure to state the nature of your 
business. 
Burroughs Adding Machine Company 

Topics Discussed 
How t h e  Stone Age Man "Kept 

Books" 
Beginnings of Mathematics and 

Commercial Bookkeeping 
The Abacus and Other Calcu­

lating Devices 
Business Practice in Ancient 

Babylon 
Origin of the "Carbon Copy " 
Charles Dabbage's II Difference 

Engine" 
Birth of the Modern Adding 

Machine 

Short Cut SuggeltioDll: 
Daily Cash Balances 
Stock Records and Inventories 
Comparative Statements of 

O perating Expenses 
Methods of Analyzing Out­

standing Accounts 
How a Trial Balance Can be 

Handled with Accuracy and 
Quickness 

Recapitulation of Sales in a 
Retail and 'Wholesale Store 

How to Handle Monthly State­
ments 

Proving Your Daily Postings 
_A Prevention of Trial 
Balance Troubles 

A Shorter and Better Way to 
Handle Cash Received 

Checking Invoices by Machin­
ery 

Handling a Pay Roll with Quick 
Accuracy 

Getting Cost of Day Labor 
Labor Costs by J obs-A Shorter 

Way 
Material Cost by Jops 
Finding Cost of Pieces 
Cotton Invoices Made in one­

third the Time 
Saving Time in Adding and 

Listing Tons and Cwt. 
Handling Addition of Feet, 

Inchesand Fractions of Inches 
A Scheme for Reconciling Bank 

Balances 
Adding and Listing Hours and 

Minutes in Less Time 
Checking by Grand Totals 
CIEtc;;llt�.tatistics 

89 Burroughs Block 
Detroit. Michigan 
6D High Holborn 
London, W. C. 
England Please send me one free 

copy-CIA Better Day's Work. " 
Sci. Am., Jan. 2 

To. _____ _______________ .. __ _____ _______ ...... __ .. __ ... ______ .. ____ .. _ _ _ _ _ _  . ____ . .  ______ .. 

Firm name._� __ . ____ . __ ..... __ ... _._ ......... _. __ ... _. __ .... _._ .... _. _ _ _ _ _  . .  _ _ _  .. 

Kind of business. ____________________________________________ Size of office force _ _ _ _ __________________ __ 

Economy in 
Leat her Belting 

Whether your leather belt-
���r,

co
r:� ��Cbe��e���le tE:t 

you want to cut down as much 
as yon can. 

It makes no difference bow herd you 
work your belt. or under what trying con­
ditions-you will have the most econom­
cal belt you c an buy If you use 

Sea Lion 
Guaranteed Waterproof 

Leather Belti ng 
Made especlallvto run under the most adverse 
conditions, such as severe weather, under a 
broillng sun in tropia humidity or tbrou.h a 
�g&

de
s
d
tba�';;b·�\ar��gl�

c
��t ;rh::'bell� !�� 

YOu'¥l still �et more efficiency and service out 
of �ea LIOn Leatber Be!tinlf tuan ordi­
nary belts give under tbe most favorable 
conditions. 

We also make Reliance. Imperial. Sterling 
and Dynamo Lea tber Belting, each equally 
as 1<000 for specific purposes. 

We guarantee every f'oot of' Sea 
Lion .. nd Iteli .. nce Beltinlf perfect and 
protect purchasers by boldlng ourselve. liable 
atall times to replace any belt 
defecttve in stock or work-
:::�n�M' p��;.;t�h�� °l�r 

s�';!; 
money. Write us about your 
belts and we w i l l  R() Into 
details and send you a book 
on leatber belting. 
CHICAl10 BELTINO CO. 
24 Soutb Green St., Cbicago 

Branches-:O�a
��:9.o:i.

PhJladelphf:\J 

GOODE.LL-PRATT COMPANY 

:Y� 
Greenfield. Massachusetts 

Our catalog contains 260 pages illustrating and descrlblnR' to.AR of 
OUT own manufact.ure. Ask Eor it. Any h.udware dealer or direct 
of us. 

New British Patent Act 
RE S  PO N S I B  L E manufacturing firm 

operating large, up-to-date brass and 
copper rolling mills in Birmingham, Eng. 
land, is open to receive proposals from 
owners of American Patents protected in 
Great Britain, for the production of any of 
the under-noted articles or machines 

Blanking Machinee. 
Cupping Machines. 
Drawing Presses. 
Power Stamping Machines.:' 
Cartridge Piercing Machines. 
.Heading Machines. 
Indenting M�hines. 
Bullet Machines of every de. 

scription. 
Cutting.off Machines. 
Automatic Feeds for the whole 

of the above. 
Machines for the Manufacture 

of Explosives. 
Paper Tube Rolling Machine for 

Sporting Case Work. 
Paper Tube Polishing Machines. 
Rivet and Nail Machines. 
Detonator Machinery. 
Wire Covering Machinery. 

Apply in first instance to 

J .  H .  L A  U & C O . 

A simple, compact motor of strong, 
rigid construction, comprising the 
latest desirable features in aas en­
gineering. 2� to 1 5  horse power. 

ROYAl EQUIPMENT CO. 
145 Housatonic Ave .. Bridgeport. Conn. 

Engine�J::igg News 
The Leading Engineering Paper of the World. For Civil; Mechanical, Mining and Electrical Engi�eers 

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

THE ENOINEE�ING NEWS PUBLISHING CO. 214 Broadway, New York 

C OLD GALVAN I Z I N G .  
AMER I CAN PROCES S  NO R O YALT I E 5  

SAMPLE5 ANoi NFORMATION N A f- >'lIt-ATIO N 
N I C K E L 

£lID 

Electro·Plating 
! p�llltU8 and Malerial 

... 
Hanson '" VanWinkle 

Co., 
!'ie ..... '· ... I'i .  J .  

28 & 30 S. Canal St. 
Cblc."o. 

The perfect light tor every 
purpose. Better than elec­tricity-cheaper tha.n kero­

sene. Makes it possible tor 
every one to be independent 
and own their own U�ht 

works. If you can a.fford kt�i3�g:!����t�;i��� 
8&vi1�g in expense �ulCk. lLJ:Y��r���d.VC!l: �Og tree. Agents 

wanted. 
Write to-day. 

The 
DeBt Light Co. 

8T E. 6th St. 
Canton, O. 

t won the World's Firat Prize in Penman­
ship. By my new syst.em [ ean make an ex· 

�i
k�::e��n� O!llaO�h��t.h�:�: ��Is�t�!�� 

my Btudents 5S instructors in commercial col· 
leges. If you wish to become a beiter penman, 
write me. [ will send you FREE one of my 
Favorite Pens and a copy of the Ransomeriao 
Journal. Inclose stamp. 

C. W. RAN 

You .re no areat.r Int.llectuallythan 
your memory. Easy, inexpensive. 10-

crease, income; gives ready memory for 
facea. names, business details, .tudies. con· 

.ereatioD ; develops will, public sp3akiog, personality. Send today fOT Free Book).'. Address .. 
BEIIIOBY SCHOOL, 700 Audlto.lum Bldg •• Cht • .,. 

Wizard Repeating 
LIQUID PISTOL 
WlJI stop the most "Ielous dog (or 
Dllln) ,,'ithuut permanent injury. Per­
fect.ly safe to carry without danger of 
����I��y i::���d�n��e�:;¥r7d�e�yr���:�. 

thO!��g�:�h��ar: 

WrthOp���', to
l�.

de;�e:��;.ro�le�::lir�t· st�;:�erN:e���olster, lOe. 
PA.RKER, S'fEARNS & CO., 228 South Street, Dept. Ot New York 

Palmer Motors 
't;;'?n�':,�. F���t?t���y°i'1'd TM�r�e� F8�; 
to Twenty H. P. Catalogue FREE. 
PALMER BROS. , Cos Cob, Cona. 

New York : 30 East 20th Street 
Pailadelphia : The Bourse 

BOlSton : 85 U Dion Street 
Portland, Me.: Portland Pier 

Seattle, Wash.: Colman Dock 
Vancouver, B. C.: 1(100 Pow,ll St. 

GOES LIKE SIXTY $60 SELLS LIKE SIXTY 
SELLS FOR SIXTY 

Reliable.·-1 U to 10 H. P-Economlcal 
Tbeir perfect operation and rell· 

a.bility are due to common senile 
mechanical ideas and good construe· 
��de di �l

s� 1�:Jr�J:l��i��?re�:J 
attention to details. 

C. L BARKER. NORWALK, CONN. 

G I LSON 




