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CAUSE OF 'l'Klil QUEBEO :8RIDGE FAILURE. 

According to a recent press dispatcn from Ottawa, 
Canada, the report of the Royai Commission appointed 
to investigate the Quebec BrIdge disaster. has been pre­
sented to the Minister of·· Railways fo,r the consider­
ation of the Canadian ,P;lrliament. It is stated ,that 
the Commission does nntfind that· the failure of. the 
bridge was due 't()" any :defect jri the materials, or in 
the manner in which the'lilridge was c�structed; but 
that, iffell· because of errors' in the design. The, CoIll-
mIssion: considers {hal the engineers failed to recog­
nize that :·thefo�mulre which are' used ill., proportiop.ing 
members of bridges of !>rdinary size require consider­
able: modification before they cal'l' be safely applied in 
the design of such' huge' 'members as .were found in 
tile Quebec Bridge .. 'If ',this statement of the findings 
of the

· 
Commissfon is· correct, they agree closely with 

the opinion which·. we expressed at the time of · the 
disaster. We 8tiIl believe, however, that the initial 
point of failure occurred in the over-light latticing of 
the· bottom chord; and that the determination of the 
proper weight and distribution of such latticing always 
has been, and is to-day, too largely theoretical. The 

whole question of the proper design of built-up posts, 
especially in large members, calls for thorough investi­
gation, with a view to the provision of new and more 
reliable formulre. 

• I •• • 
SECOND PENNSYLVANIA "EAST RIVER TUBE FINISHED. 

We recently recorded that the first of the four tun­
nel tubes which the Pennsylvania Railroad is driving 
beneath the East River had been put through. An­
other tube was completed last week, and the driving 
of the third tube wiIl probably be finished by the time 
this issue is in the hands of our readers. The last 
tube of th� four, which has encountered in its course 
below the river, considerable·Tock, is not expected to 
be completed for another month. The rapidity with 
which these four tunnels have been driven has come as 
a considerable surprise· to the: general public---so many 
were the hindra:nces and setbacks encountered in the 
earlier stages of the work. The initial, troubles arose 
from the unsatisfactory nature of the river bottom en­
COl).ntered by the contractors when the tunnels began 
to pass from under the shore and enter the· deposits 
of the river bottom. Blowouts· were frequent; and in 
order to prosecute the ,work by'the compressed .air 
method, it· became necessary to load hundreds of tons 
of material upon the bed 'of the river .above the tubes. 
The; contractors, indeed, claim that on some stretches 
of the work they have practically formed a new· river 
bottom. 

EXTEMPORIZED ;rET :PROPULSION. 

The majority of the attempts "to provide successful 
jet propulsion have failed because the delivery pipe 
was too small and the reaction insufficient. Such jet­
propelled vessels·· as have proved successful have been 
provided with discharge pipes of generous area. A 
curious instance of successful 'pr,opulsion' by the reac­
tion of a stream of water .drfven rearwardly from 
the stern of a vessel, was afforded. some time ago in 
the case of one of the Bates suction dredges while it 
was being towed in quiet watl!r. It· occurred to the 
engineer on board that the progress of the dredge 
might, be' assisted if the big discharge pipe. were low· 
ered into the water astern and the centrifugal pumps 
started. This was done; and the experiment was so 
successful that on speeding up the pumps, the heavy 
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barge ran up on the tug by which it was being towed. 
We understand that the hint thus given has been 
frequently followed in dredges of this character, and 

. that the pumps are not only used for prqpelling the 
dredges under certain .. suitable conditions, b.ut that it 
has been found possibie, by swinging the discharge 
pipe to port or starboard� to steer the dredges and 
maneuver them into. the desired position, thus obviat­
ing the necessity for a considerable amount of· warping. 

.f •.. 
THE OCEAN MAIL BILL. 

There is good reason to hope that the Ocean Mail 
Bill will· be passed by the present Congress. By the 
terms of the bill the Postmaster-General is authorized 
to pay an additional amount for ocean mail service by 
vessels of the second class on routes to South America 
and to the Philippines, Japan, China, and Australasia, 
amounting to 4,000 miles or more in length. This 
additional amount is intended to bring the rate up 
to the four dollars per mile which is now paid to ves­
sels of the first class. 

The history of our merchant marine on the Pacific 
Ocean has proved to a demonstration that we are 
unable to compete with foreign-buHt"and·manned mer­
chant lines. We have built fleets of vessels for 
passenger and freight service on this ocean, whieh 
were second to. none in comfort; safety, and regularity 
of service. And yet we have seen these ships gradu­
ally foreejl off the various routes on which they were 
running, because of the utter impossibility of making 
them pay. their ws,y. at· existing rates. It is a fact 
that our merchant.ships are being steadily driven from 
the Pacific Ocean. Of course, it may be argued that, 
since the field is not a. profitable one for investment, 
the best thing the United States can do is to abandon 
it altogether. If this ·were merely a question of the 
profitable or unprofitable investment of capital, it 
would be of limited importance;' but it is much more 
than that. The maintenance of an adequate merchant 
marine on the Pacific Ocean is a matter of prime 
national importance; for if we have no merchant 
mll-rine to provide us, in the everit' of war, with auxili­
aries and a recruiting field. from which men may be 
drawn to man our fighting' ships, the operations of our 
navy will be mO!'t seriously hampered, 'and its 
efficiency greatly impaired. 

The cruise of Our battleship fleet to the Pacific 
has placed us, as· a nation, in a I?osition which is de­
cidediy humiliating. ,So greatly has our merchant ma­
rine declined, that it· does not contain to-day a suf­
ficient number of steam colliers to carry the necessary 
coal to enable our battleships to make the voyage 
from Hampton Roads to San Francisco. It is, indeed, 
a strange anomaly that this fieet of auxiliary ships, 
so necessary to the progress of the fieet, should be fly­
ing foreign fiags and manned by subjects of other gov­
ernments. Were we now at war with another nation, 
these foreign colliers could not, because of interna­
tional law, be placed at our disposal. The Ocean Mail 
Bill is very modest in its provisions, and the military 
benefits which will accrue from its passage, in the 
provision of an adequately·manned merchant marine, 
available to the government in case of emergency, will 
be ample compensation for the financial assistance 
which is now asked of the government. 

.... .. 
TKE CROOKEDNESS OF TKE HUDSON TUNNEL. 

Considerable surprise has been expressed by people 
who . have made .the trip below the Hudson River, that 
the tunnels should contain so many jogs and curves in 
the alinement and such frequent undulations in the 
grade line. In certain sections the tunnel does cer­
tainly seem rather crooked for a system designed to 
carry dense traffic, in trains of considerable length, and 
running at fair speed. The most noticeable irregular­
i�y in the road, both in alinement and grade, occurs in 
the north tunnel after about three-fourths of the dis­
tance beneath the river has been traversed. Also in 
the section of the line from Fourteenth Street to the 
buikhead line on the east shore of the river there 
are several rather s1J.a�p jogs, which look as though 
they might ea!'ily have been eliminated. 

This crookedness is not to be taken as indicating 
any want of security or permanence in the tunnels, or 
any carelessness in keeping them during construction 
to. proper grade 'and alinement. The stretch of undu­
lating and curving . line in the north tunnel near the 
Hudson shc:ire occurs in· the old brick tunnel, which 
was built in the early eighties under Mr. Haskin. 
By reference to the. SUPPLEMENT of February 29, in 
which the, method· of bUildiDI1; this portion of the line 
is shown, it �iirb� seen that it was built without the 
use of i1J.e shield, the compressed air' being relied upon 
to keep' the silt . from crowding in on the work. The 
brickwork of· the tunnel was buill: within a shell of 
light.3/16-inch plates; arid' as this shell had no 
strength to resist 'distortion, the plates were frequently 
thrown out of the .true circle, sometimes the roof 
and floor and sometimes the sides being bulged in. 
The completed brick tunnel, of course, had to take the 
shape' of the shell, and hence the irregularity which 
i'J now noticeable in that part of the tunnel. After the 
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shield was introduced, the remaining portion of the 
tunnel was pushed through on its true lines. The 
southerly tunnel also runs remal'kably true to aline­
ment and grade. The curvature in that portion of the 
line lying beneath Manhattan Island is due to the 
fact that the :Rapid Transit Commission granted a 
franchise for the construction of the tunnel immedi· 
ately below the streets and within the building" lines; 
and it was the necessity of following the street line 
and avoiding encroachment on private property that 
produced much of the curvature above referred to. 
Where the engineers had a free hand, the alinement 
and 'grade are remll:rkably correct, and the great curves 
at Fifteenth Street, Jersey City, and at Morton Street, 
New York, are fine examples of the accuracy with 
which the instrumental work in these tunnels has been 
carried out. 

• ••• • 
SUBMARINES VERSUS BATTLESlIIPS. 

The battleship is the unit of strength by which one 
nation judges the power of another nation. It was 
so in the dayS of the wooden three-decker, when the 
dec�ive engagements were fought out by big ships, 
able to lie in the line .and give and take the hard 
knocks of a fleet errg1i-gement. It is so to:«lay, more 
even than in the days'·of sail power and'smooth·bores; 
and the battle of the Sea of Japan gave tragic dem.on­
stration of the unalterable fact, whicho<for many years· 
had been well known to naval men, that the final issue 
of a naval campaign must b� fought out, broadside to 
broadside, between big. ships clothed with heavy armor, 
and mounting th� most powerful long·range guns. 

Periodically there has appeared the advocate of 
some cheap instlmment or· method of attack and de· 
fense. who proposed the building, in large numbers, 
of some kin'd of speedy "kill-all,'.' .with which to sweep 
the mighty armaments of. the )eading naval powers 
from the seas. Such theorists had their say, and had 
their day; creating no little stir for the time being, 
and nothifrequently causing a lavish outlay of money 
that might have better been expended in the construc· 
tion .of serviceable seagoing ships. The torpedo, at 
its first succeBl;lful introduction, was heralded as 
"sounding the',. death knell of the battleship"; and the 
pneumatic dynamite gun, coming a few years later, 
was announced:,as certain to accomplish what the tor­
pedo had faile!! to' do. To-day it is the submarine to 
w!1ich· ··many. half-informed enthusiasts are pinning 
their faith as being certain to drive the bi� battleship 
from the high sea. 

The history of naval develo-pment shows that each 
of these inventions, when it came to be put to the 
test of actual service, was rapidly shorn of its terrors 
and relegated to its proper subordinate sphere. While 
we have no wish to decry' the usefulness of the sub­
marine in its proper and very limited field of action, 
we do not hesitate to· assert that in its present con­
dition it has not emerged from the purely experi­
mental stage; that it is. a delicate and capricious in· 
strument of war, which, because . of its uncertain 
action, is liable to prove only less dangerous to friend 
than to foe. Undoubtedly, the submarine is capable 
of being greatly improved in reliability, speed, and 
vision; but in this last respect it is so defective, being, 
indeed, practically blind when submerged, that a vast 
amount of work has yet to be done to render it a 
practical weapon, that can be relied upon to fulflll Its 
particular functions with as much certainty as the 
battleship, cruiser, fast scout, or torpedo-boat de­
stroyer. 

Modern naval operations tend more and more toward 
the open sea. Costly battleships, valued at $10,000,000 
apiece, will never again attempt the perilous task of 
entering mined· harbors, or coming within range of 
seacoast guns and mortar bll-tteries. The issues of 
future naval wars will be determined in great fleet 
engagements between battleships upon the high' seas, 
where the submarine will not care to venture, and 
where, in the' more or less, agitated water, its peri� 
scopes will be wave-washed"and salt-encrusted, and the 
submerged craft be rendered as blind as a bat. 

With these facts in mind, the' recent action of the 
House Naval Committee in substituting four sub� 
marines for hyo of the battleships asked for by the 
Navy Departme)lti pres.ents itself as one of the latest 
and most flagrant inst�nces of lay interference wid\ 
a strictly profeSSional problem. If the House Naval 
Committee has, its way, the country will find itself in 
the possession of four units of very doubtful value in 
place of two units whose value has been proved again 
and again, units which have been accepted by all the 
navies of the world ao the one supreme test. of naval 
power. If the Naval Committee made the substitution 
with a view to deere�sin� the cost of the total appro­
priation of the navy, it should have said so� But 
since there has been no. hint of this, we are forced 
to the conclusion that the committee considers that 
four submarines are equal in military value to two 
20,000-ton battleships. As a matter of fact, neither 
four nor forty submarines woul,d approach in fighting 
value the two "Dreadnoughts" which the Naval Com­
mittee would throw out of the bill. 

As to the ugly rumors that extensive lobbyIng halll 
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been done by certain interested submarine builders 
in the endeavor to Increase the appropriation for ves­
sels of this class, we can only say that if any attempt 
has been made to bribe our legislators, we hope that 
it will be thoroughly exposed, and the guilty ·pirty 
visited with the severest penaity that the law can 
impose. It is rather the province of the SCIENTIFIC 
AMERICAN to look at this matter from the technical 
side ; and, in closing, we cannot do better than to 
point to the French government as a notable example 
of the folly of pursuing the submarine fad to .the neg­
lect of battleship, construction� For some years the 
interest of the French Navy Department was centered 
in the submarine, in the belief that this craft was to 
be the weapon of the future. To-day, howEiver, the 
French government have entirely come around to the 
point of view of the British and our own Navy Depart­
ments ; and they are devoting the majority of their 
appropriations to the construction of big battleships 
carrying only the heaviest armor-piercing guns. 

.. Ie ... 

AN INTERNATIONAL LIFE-SAVING CONGRESS. 

The first international congress of persons interested 
professionally and otherwise in life saving wiIl meet 
at Frankfort on the Main in the first week o( June, 
and will afford an opportunity hitherto lacking for the 
interchange of views, plans, and experiences among 
life-saving and fire departments of cities, railways, 
vessels, mines, factories, etc., for the purpose of pre­
venting the repetition of costly and disastrous errors 
of omission and commission. It will also formulate 
preventive regulations, and discuss prompt measures 
of relief. In short, the congress will devote itself to 
practical improvements in the saving and safeguard­
ing of life, thus extending over a wider field the work 
of .the German Samaritan League. Count von Posa­
dowsky, the German Home Secretary ( Staatssekretar 
des Innern), Prof. von Esmarch; and. Prof. Moritz 
Schmidt are honorary presidents, respectively, of the 
congress, the general committee, and the committee 
of organization. Addresses may be delivered .anq dis­
cus'3ions conducted in German, French, or English. 
Papers should have been entered by October 1, 1007, 
and submitted by January 1, 1908, but belated' papers 
may be admitted with the consent of the section inter­
ested. Natiollal and local governments and all corpo­
ratiolls, institutions, and associations interested in the 
saving of life are invited to send delegates. A mem­
ber's card, entitUng the holder to a copy of the pub­
lished proceedings, costs 20 marks ( $ 5 ) ; a lady's 'card, 
without the proceEldings, costs 10 marks ( $2.50). 

All communications should be addressed to the 
Internationaler Kongress fiir Rettungswesen, Leipdg, 
Nikolaikirchhof, 2. 

The congress will hold two general meetings, but 
its most important work wiIl be done in the sessrons 
of its ten sections, to which the following subjects are 
assigned: 

Section 1.  First Aid by Physicians in Accidents.­
Scope and limits of first aid. Voluntary and legally 
required service. Statistics. Training and methods. 
Improved appliances. Theoretical and practical 
courses. Literature. 

Section 2. First Aid by Others than Physicians­
Training of police, firemen, railway and postal em­
ployees, foremen, etc. Practice courses. Improved 
appliances. Accident kits. Credentials and examina­
tions.  Courses in 'schools and factories. Courses for 
women in nursing and life-saving work. 

Section 3. Life-Saving Service in Cities.-General 
organization, hospitals, 'duties of authorities and phy: 
SlClans. Accident, sanitary, and appliance stations. 
Central stations and signal service. Transportation 
of patients. Precautions against contagion. Disinf.ect­
ing stations. Regulation of assemblies. Organizat�n 
of corps for conflagrations, etc. Sanitary police. Col­
lection of statistics. 

Section 4.  Life-Saving Service in Factories, Small 
Towns, and the Country.-Duties of authorities, hos­
p'itals and benevolent societies. Voluntary aid. Health 
camps. Rural fire companies. Signal service, bicy­
cle stations, appliance stations. Character ·and fre­
quency of accidents. Farm machinery. Transporta­
Hon of patients. Safety regulations. Factory physi-
�ians. Disinfection. Instruction by traveling lectur­

ers, etc. 
Section 5. Life-Saving Service in Land Traffic.­

Organization, signal service, appliances. Character of 
injuries. Hospital trains and improvised railway, hos­
pitals. Training of employees. Contagion and disin­
fection. Accidents In trolley, automobile, bicycle, and 
other traffic. 

Section 6.  Lire-Saving Service on Vessels, in Inun­
dations, etc.-Equipment of ocean vessels. Ships' sur­
geons. 'Coast guards, beacons, and lifeboats. River, 
lake, and harbor vessels. Collisions and fire. Inun­
dations. Water patrol. Bathing resorts. Training of 
rowing, yachting, a�d swimming clubs. Rescue and 
resuscitation of drowning persons. 

Section 7. Life-Saving Service in Mining and Al­
lied Industries.-Most frequent accidents in mines. 
First aid, signal service, conveyance to the surface and 
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medical care. Appliance stations. Fire damp and dust 
explosions. Preventives. Rescue corps and equipment. 
Asphyxiation and inundation. Tunnel and caisson 
work, their dangers and diseases. 

Section 8 . Life-Saving Service in Fire Companies.­
Training and practice. Department physicians. As­
phyxiation, electric shocks, apparent and. real death. 
Oxygen apparatus. Equipment of firemen in general 
life-saving service. Volunteer fire companies. 

Section 9. Life-Saving Service in the Mouiltains.­
Causes and nature of accidents. Exhaustion, snow 
blindness, cold, lightning, avalanches. Training of 
guides in first aid, signal service, road maps, stations. 
Restoratives for sudden illness. Rescue and transpor­
tation. Rescue from crevasses in glaciers. Instruc­
tion' in mountain dangers. Effects of rarefied air, 
mountain sickness. Statistics of accidents. 

Section 10. Life-Saving in Connection with Sport.­
Exhaustion, its consequences and their prevention. 
Medical advice in training. Accidents in various 
sports. Sunstroke and' heat prostration. Signal serv­
ice, stations, and attendants. Training of athletic 
clubs in first aid, etc. 

RADIOGRAPHY IN PEARL FISHING. 
The products of the sea are commonly wasted to a 

very deplorable degree by those who gather and use 
them. In no instance is this waste more marked than 
in the search for pearls. By the old I,Ilethod" which is 
still in vogue as a general rule, an enormous number 
of the so-called oysters are, taken from their habitat 
and destroyed without any thought of economy. It is 
said that only one pearl is found in 100 oysters, and 
only one per cent of the _pearls found are of any com­
mercial value. Thus some 10,000 of the precious mol­
lusks are sacrificed for every useful, pearl obtained. 
Among these victims there must be a vast amount of 
immature pearls or seeds, pearls in pOlille, which might 
grow and become valuable gems, which are deprived of 
that possibility by premature destruction. 

In the year 1901 Prof. Raphael Dub.ois took radio­
graphs of pearls in lIitu within the shell of Unio pro­

Utera, and obtained a clear view of their ,size and situ­
ation in spite of the thickness of the shell in which 
they were incased. He showed these raaiographs at 
the Linnean Society of Lyons, and remarked that the 
X-rays might receive a novel application if used in 
the, fisheries of Ceylon, and the destruction of a vast 
number of the prized mollusks might thus be avoided. 

The, difficulty of applying the X-ra�s to many thou­
sands of shells per diem seemed sufficient to deter the 
ordinary person from such a laborious attempt. How­
ever, a few years later an electrical engineer of New 
York, Mr. John. J. S olomon, who took· an interest in 
the questioll of pearls, was struck by the same idea of 
using the X-rays to detect the existence af pearls with­
in the shell of the living animal. He was then un­
aware of the earlier experiments of Prof. Dubois, but 
promptly set himself about the work from a commer­
cial point of view. 

In reviewing his work, Nature states that he found 
that an exposure necessary to obtain a good picture 
did not in any way injure the animal, and even an ex­
posure of ten times as long could be applied harm­
lessly. The dangers lay rather in 'the removal of 
the bivalve from its normal attachment and in the 
time requir�d for its transit from its bed to the labora­
tory of the photographer ; for the pearl oyster is really 
a kind of mussel, which holds onto some fixed object 
by a brush of fibrils (byssus) growing from its body. 

Thus the fundamental principle of Prof. Dubois, to 
save the life of unremunerative bivalves, bids fair to 
be carried out by American ingenuity and capital. 

For practical purposes, where many thousands of 
shells have to be radiographed daily, a completely 
novel kind of plant had to be devised. This was done, 
and final success was considered to be well in view, 
when one hundred clear radiographs could be taken 
on an average every fifteen seconds. Mr. Solomon 
often succeeded in taking as many as five hundred per 
minute. In this process some hundred shells are ex­
posed at a time to the rays. The oysters, spread on 
trays, are carried under the specially constructed cyl­
inders by means of an electric motor. These great 
cylinders are cooled by means of suitable water jack­
ets, and can thus be kept working continuously. 

The oysters in which there is no sign of pearl for­
mation. are put back to their beds. Those in which 
good-sized pearls are detected are removed and opened, 
and the pearls promptly utilized. Those showing no 
pearls of adequate commercial value, but containing 
'promising seed or immature pearls, are carefully 
placed in hospital. This hospital has rather a novel 
object ; not the cure of the pearl disease (for the much 
prized gem is but a pathological growth), but, on the 
contrary, everything is done to keep the mollusk in 
statu quo ante so that the disease may progress as 
rapidly as possible to the production of valuable pearls 
and to the death of the incurabie patient. 

The question seems to arise, can the normal, or 
perhaps we should say, the abnormal, conditions of the 
pearl-producing bivalve be well enough imitated in 
captivity to insure the continued growth of the pearls? 
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May not the "change of water" (as they must be kept 
nearer the surface) secure for the sufferers immunity 
from their diseased process ? One might have imag­
ined that a greater amount of sunlight, more oxygen, 
altered temperature, different nutrition, lessened pres­
sure, and other changed.,conditions we think not of, 
would so influence the life of _ the mollusk that It 
might depart from its pathological but useful habit 
of producing these valued round bits of shell material, 
and the hospital might thus become a true Kur-1!n­

stalt instead of a pearI-breeding depot. But Mr. Solo­
mon tested these points, and he has satisfied himself 
that, if he can be certain to traI),smit in all circum­
stances the oysters to and from his laboratory without 
injury to their well-being, all other difficulties have 
already been overcome. As to the lucrative commer­
cial value of the undertaking, time alone can tell ; 
sufficient has not yet elapsed to make it demonstrable 
by actual proof that pearls can thus be hatched en 

.gros. 
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OFFICIAL METEOROLOGICAL SUltMARY, NEW YORK, 
N. Y., FEBRUARY, 1908. 

Atmospheric pressure: Highest, 30.80 ; lowest, 
29.15 ; mean, 30.80. Temperature: Highest, 56 ; date, 
15th ; lowest, 1 ;  date, 5th ; mean of warmest day, 
48 ; date, 15th ; coolest day, 1 2 ;  date, 4th ; mean of 
maximum for the month, 35; mean of minimum, 21.2 ; 
absolute mean, 28.1 ; normal, 30.6·; deficiency compared 
with mean of 38 years, -2.5, Warmest mean tempera­
ture of February, 40, in 1890. Coldest mean, 23, in 
1875 and 1885. Absolute maximum and minimum for 
this month for 38 years, 69 and -6. Average daily 
deficiency since January 1,  -0.4. Precipitation : 5.36 ; 
greatest in 24 hours, 2.03 ; date, 19th ; average of this 
month for 38 years, 3.78. Excess, +1.58.  Accumulated 
excess since January 1, + 1.i5. Greatest February 
precipitation, 7.81, in 1893 ; least, 0 .82, in 1895. Snow­
fall, 13:7. Wind: Prevailing direction, N. W _ ; total 
movement, 11,035 miles ; average hourly velocity, 15.9 
miles ; maximum velocity, 58 miles per hour. Weath­
er: Clear days, 11 ; partly cloudy, 10 ; cloudy, 8 ;  on 
which 0.01 inch, or more, of precipitation occurred, 
11. Sleet, 19th ; fog ( dense), 13th, 14th. Mean tem­
perature of the winter, 32.63 ; normal , 31.73. Mean 
precipitation of the winter, 4.370 ; normal, 3.647. Total 
snowfall, 28.7. 

• f.'. 
THE CURRENT SUPPLEMENT. 

The great increase in the. world's annual consump­
tion of iron ore has led to careful inventories of the 
world's supply of iron ore, its rate of depletion, and 
further supplies. The subject is well considered in 
the current SUPPLEMENT, No. 1680, by Prof. Charles 
Kenneth Leith. It appears almost incredible that in 
the twentieth century, and after the diligent labor of 
Le Verrier,. the theory of the ,motions of Mercury 
should remain an unsolved problem. The three cen­
turies of study which have been lavished upon the 
problem are splendidly reviewed by the well-known 
French astronomer Abbe Moreux. The famous Ger­
man. archreologist Friedrich Delitsch in an article 
entitled "Babylon," gives the progress and results of 
the German explorations. Dr. Bechhold has approached 
the problem of definitely proving . the existence of 
chemical molecules in a new way. He was guided by 
the idea that it must be possible to separate dissolved 
substances from their solvents by sufficiently fine fll­
ters. His method is described in an article entitled 
"Ultra-Filtration." Wolf La Baume writes on the be­
havior of plants toward aluminium. The "Fight 
Against Extermination" is the title of an -article on 
some birds which are rapidly becoming extinct. The 
article is admirably illustrated. The subject of war 
balloons is admirably handled by Auguste E. Gaudron, 
a well-known French aeronaut. The oxy-acetylene weld­
ing process affords to engineers the most practical 
and valuable method yet ,discovered of dealing sim­
ply and economically with a great variety of metal­
lurgical operations. Mr. ,Cecil Lightfoot discusses the 
subject in an able article. Mr. W. Duddell contributes 
a splendid paper on the arc. and the spark in radio­
telegraphy. Dr. Theodor Koller shows how molasses is 
used in the arts. Aeronauts will doubtless read with 
interest a splendid article excellently illustrated on 
some new flying machines. 

.... t. � . 
A OW PLANET. 

A cablegram received at Harvard Observatory from 
Kiel states that a planet has been discovered by Melotte 
at Greenwich, positions of which are as follows : 

January 27-5306 G. M. T. R. A. 8h. 46m. 7.2s. 
Dec. +18 deg. 03m. 34.8. 

February 28-4782 G. M. T. R. A. 8h. 31m. 32s. 
Dec. +19 deg. 16m. 13s. 

The object has been observed on eight days, and is 
possibly a satellite. It is visible in a large telescope. 

.. I.' • 
It is estimated that 150,000,000 tons of coai are 

used annually by the railways of the United States, 
out of whicli but 7,500,000 tons are used in drawing 
the. trains, while 142,600,000 tons go up the smoke­
stacks. 
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A MOTOR ICE BOAT. 
The motor ice boat shown in our illustration was 

constructed by Mr. G. H. Curtiss of the Aerial Experi­
ment Association for the purpose of testing an air 
propeller under conditions similar to those found on a 
fast-moving- aeroplane. The engine used was a 4-cylin­
der, air-cooled, Curtiss light-weight motor of 15 horse­
power and 100 pounds weight. The propeller was 
5 feet in diameter with a 4-foot pitch. As can be 
seen from the photograph, it was mourited upon the 
engine crankshaft. With the engine making 1,000 
R. P. M. and the boat held station-
ary, the propeller developed a 
thrust of 60 pounds, while in all 
probability, when the boat is trav­
eling at its full speed of over 30 
miles an hour, the thrust of the 
screw reaches 75 or 80 poundl3, 
since under these conditions the 
revolutions increase to 1,350 per 
minute. 

So successful has this method of 
testing an air propeller been found, 
that it is expected to test a new 
aeroplane soon in a similar manner 
by fitting it with runners and driv­
ing it at high speed over the frozen 
surface of the lake. 

... .... 
THE FASTEST SHIP IN THE 

AMERICAN NAVY. 

Scientific American 
some measure of protection is afforded by a water­
tight deck. The armament consists of two 5-inch 
rapid-fire guns, one forward and one aft, and six 
3-inch rapid-fire guns ; these guns being mounted 
mainly for protection against torpedo-boat attack. She 
carries two of the new 21-inch turbine-driven torpedo 
tubes, submerged below the waterline. 

Special interest attaches to the three ships of this 
class because of the differences in their motive power. 
The "Chester," built at the Bath Iron Works, is driven 
by Parsons marine turbines ; the "Salem," built by 
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pass both types in the speed achieved and in the econ­
omy of coal consumption. As matters now stand, the 
Parsons turbine has certainly set the figures of speed 
and economy at a very high mark. 

The details of coal consumption, air and steam 
pressure, etc., as given in the accompanying data of 
the four-hour trial at maximum speed, the twenty­
four-hour trial at 12 knots, and the twenty-four-hour 
trial at 22% knots, show how excellent was the per­
formance of this ship. The excess of over 2%. knots 
speed above that required by contract is even better 

than it looks ; for while 250 pounds 

The "Chester," the first of the 

three scout cruisers which were 
authorized in 1904, has recently 
c.ompleted a series of very success­
ful official trials ; and, by steaming 
for four hours at an average speed 
of 26 .52 knots, she has established 
her position as the fastest ship in 
the American navy. This perform-

THE MOTOR ICE BOAT-THE LATEST TESTING·APPARATUS FOR ASCERTAINING THE 

steam. pressure was allowed at the 
steam chest, only 240 pounds was 
used ; and the air pressure was 
only 3 inches instead of the con­
tract pressure of 5 inches. Fur­
thermore, on the twenty-four-hour 
trial at 22% knots an hour, the 
speed was 22.78 knots an hour ; and 
whereas the contract required that 
at this speed the vessel should 
cover 1.75 knots per ton of coal 
burned, she actually covered 2.84 
knots per ton. Another significant 
fact is that during the 24-hour trial 
the evaporating and distilling plant 
of the vessel was run at its normal 
capacity, it being necessary to run 
the plant continuously at a rate 
which would evaporate and distill 
10,000 gallons of fresh water in 
twenty-four 1!.ours. The steam heat, 
the ventilation system including 
all electric blowers, the forced-draft 
blowers, the sanitary system, the 
steam to steam tables and for stew­
ards' use, the steering engine and 
ice machine, were all in continuous 

ance is particularly creditable to her builders, the 
Bath Iron Works, Bath, Me., and it constitutes an­
other triumph for the Parsons marine turbine, with 
which this ship is driven. The results are far in 
excess of the contract, which called for only 24 knots 
an hour. The "Chester" is the first of an entirely 
new type, to which the Navy Department has given 
the title of "scout cruisers." She is designed purely 
for scouting, and her lines were drawn, and her gen­
eral proportions outlined, with a view to producing a 
ship of large coal capacity and capable of maintaining 
a high average speed in rough weather. As will be 
seen from our engraving of this vessel taken on her 
trial trip, she has a lofty forecastle deck, with a 
freeboard on normal displacement of about 30 feet. 
The freeboard amidship is about 20 feet, and 21  
feet aft. 

The general particularS are as follows: Length 
between perpendiculars, 420 feet; length over all, 423 
feet ; breadth on load waterline, 47 feet linch ; mean 
draft, 16 feet 9 inches ; displacement at that draft, 
3,750 tons, which was the displacement on trial. The 
maximum bunker capacity is 1,250 tons, and with 
this amount of coal and full ammunition supplies her 
displacement is 4,687 tons. She was deSigned to give 

24 knots an hour with 16,000 horse-power. She car­
ries 2 inches of nickel steel at the waterline, and 
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EFFICIENCY OF AN AERIAL PROPELLER. 

the Fore River Shipbuilding Company, Quincy, Mass., 
is propelled by marine turbines of the Curtis type ; 
and the "Birmingham," also built at Fore River, is 
propelled by twin-screw vertical, triple-expansion en­
gines. This will afford an opportunity for an abso-

DETAILS OF OFFICIAL TRIALS OF THE SCOUT CRUISER 

"CHESTER." 

Contract. Trial. 

4-honr trial. 
Average speed per honr for 4 hours......... 24 knots 26.52 knots 
Maximum speed for 15 minutes.... ...... . .  ............ 26 .6 knots 
Distance covered in 4 honrs..... ........... 96 knots 106.08 knots 
Steam pressure allowed at steam chest . . ••. . 250 pounds 240 pounds 
Air pressure allowed...... . . . . ••.•• . •••• . . 5 pounds 3 pounds 

24-hour trial at 12 knots. 
Speed . . . . . . . . . . . . . . . . . . • .. . . . . • . . . .... 12 knots 12.2 knots 
Coal, approximate. .... . . . . . . . • . . . . •  .. . • . .  . ..... .. ... 43 tons 

24-hour trial at � knots. 
Speed average for 24 hoors... .. ..... . ... � knots 22.78 knots. 
Sl?eed maximum for 1 honr . . . . M.·. . . . . . . . . . . 22.9 knots 
DIstance covered in 24 hours.... ... ...... ... 540 b.�t8 546. 72 knots 
Coal consumption in knots . ... ...... .... .... 1.75 knots 2.84 knots 

per ton per ton 

lutely fair comparative test of three types of engines. 
The Curtis and the Parsons turbines will be able to 
settle the question of superiority under exactly identi­

cal conditions, and the well-tried, multiple-expansion, 
reciprocating engine will have an opportunity to SUr-

operation during the twenty-four 
hours. Also the electric light plant was run continu­
ously to furnish light for all parts of the ship. Hence 
the covering of 2.84 knots per ton of coal burned· was 
under the conditions an extremely creditable perform-
ance. 

••••• 
The Crane in the Foundry-A. Chance for Inventors. 

Inventive thought might advantageously be turned 
toward the crane in the foundry. The crali.e service is 
vital, but it is installed with little consideration for 
economy. A crane can only serve one fioor at a time, 
while others have to wait, and the heaviest castings 
may be blocked while the crane is toying with a hun­
dredweight. A bridge traveling crane is a useful ma­
chine, but there is no practical way of letting two 
pass each other. Those who are familiar with practi­
cal foundry WOrK will readily recognize where crane 
service might be improved. 

• I., • 
To Destroy Field Mice.-Barium pills, made from 

800 parts of barley-meal . dough and 200 parts of pre­
cipitated carbonate of barium. 250 parts of the poison 
il'timately mixed with 1,000 parts of barley meal, made 

into a paste with a little water. Made into pills about 
the size of a hazel nut and pushed in a half soft. not 
hardened condition, as deep as possible into the mouse 
holes. 

Leog&h, 423 feet. Beam, 47 feet linch. Normal draft, 16 feet 9 inches. Normal displacement, 3,750 tons. Full load displacement, 4,687 tons . Speed, 26.52 knots. Coal, 1.250 tons. 
A.rmor, 2 inches at waterline. Armament: Two 5-inch; six 3-lnch. Torpedo tubes, two 21-inch. Date, 1907. 

NEW 266-KNOt SCOUT CRUISER "CHESTER"-FASTEST CRUISER IN UNITED STATES NAVY. 



POETRY AND SPEECH SUBJECTS OF SCIENTIFIC INQUIRY. 
BY HERBERT T. WADE. 

That the physicist and the psychologist should be 
able to enter the realm of literature and study poetry 
by minute measurement and methods of exact sci­
ence at first thought might 

Scientific AlDerican. 
carries a tracing point in contact with a band of 
smoked paper passing over a drum. As the point at 
the . short arm follows the curve on the record disk 
made by the vibration of the diaphragm of the receiv­
er, the long arm traces a corresponding but magnified 
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long arm of the lever is made of a light straw, and 
its vibration is very carefully tested before the experi­
ments are commenced. 

The record to be studied then is a curve of a wave 
motion where. the amplitude, or vertical movement 

above the horizontal axis 
or position of rest, and the 
wave length, or distance of 
a moup.tain and valley, as 
well as the general curve 
as a whole, supply us with 
the desired data. 

occasion considerable sur­
prise. Yet that is prp-­
cisely what has happened 
in one phase of a recent 
investigation in experi­
mental phonetics. This 
subject naturally is one of 
considerable breadth, as 
the study of human 
speech involves a thor­
ough knowledge of the 
physiology of the vocal 
organs, of theoretical and 
practical acoustics, and 
also of psychology, in ad­
dition to a complete under­
standing of the language 
forms themselves. There· 
fore it is not so strange 
that the scope of such an 
investigation should be 

The Record Disk and the Lever Which Traces a. Record on the Band of Paper. 

Music curves are com­
paratively simple in com­
parison with the vibration 
of the human voice, where 
variations depending on 
each passing emotion, the 
condition of health, indi­
vidual p e c u l l  a r i t i e  s ,  
changes In dialect, every 
difference both in vowels 
and consonants, are noted 
distinctly, and can 11'e fully 
explained only by much 
s t u  d y and an infinite 
a m 0 u n t of computation. 

ext.ended to include a consideration of the baSis and 
nature of poetry. Such indeed has been the case with 
some researches of Prof. E. W. SCl ,pture, which in 
1903 received "the support of the Carnegie Institution 
of Washington, and whicb. since have been prosecuted 
with great vigor both in this country and Germany. 

Prof. Scripture started with an attempt to use 
natural science and scien-

curve, so increased in size that all the various sinu­
osities are most apparent. The mechanical details are 
sufficiently indicated by the illustrations, and it Is not 
essential here to go further Into the construction of 
the instrument than to say that It is driven by an 
electric motor, and that every requisite refinement in 
construction and operation is observed. The moderate 

One of the curves shown herewith is a portion of a 
speech on "Forefathers' Day" by the Hon. Chaun.cey 
M. Depew, and indicates the difference between the 
vowel and consonant sound. Thus line 94 shows the 
weak vibration for the w sound in '.'without," followed 
by the stronger ones for i and the weakening for the 
th sound, which extends into line 95. The words here 

tific methods in the study 
of verse, bearing in mind 
the fundamental consider­
ation that poetry must be 
studied, not in its printed 
form, but as it fiows from 
the mouth of the poet or 
is spoken by the public. 
Such a study could be car­
ried on by the ear ; and 
while this has produced 
valuable results, and is 
still of great assistance, 
yet from the s c i  e n t i fi c 
standpoint it is vastly in­
ferior to a method where 
the spoken words are reg­
istered automatically for 
future study and refer­
e n  c e. Notwithstanding 
their many defects, t h e  
gramophone and phono­
graph in Prof. Scripture's 
hands have proved the 
most satisfactory m e a  n s 
for the study of human 
speech, since their records 
can always be testp.d by 
direct reproduction, a n d  

The Hand of Smoked Paper Traveling Over the Drnm. The Lever Point is Recording One of Signor 
Caruso's Notes. 

represented are "Without 
regard to race er cre'ed I 
can." For the curve of a 
vowel sound the vibrations 
fall into a series of wave 
groups, as is clearly indi­
cated In line 96. Each 
group represellts the re­
sults of one puff or vibra­
tion from the glottis after 
acting on the vocal cavi­
ties, and the length of the 
group corresponds to the 
period of the puff or pitch 
of the voice, the shorter 
groups of the curve repre­
senting of course the high­
er tones. Inspection of 
the voice curves shows 
that, in speaking, the voice 
changes its pitch at every 
instant, and that while 
neighboring curve groups 
show a resemblance to 
each other, no two are ex­
actly alike, though the 
changes are gradual. It 
also shows that the cavity 
tones, I .e., those formed in 
the vocal cavities - the 

also since they can be employed to furnish magnified 
speech curves for both qualitative and quantitative 
study. In addition to adapting the gramophone and 
phonograph to his investigation, Prof. Scripture was 
able to devise an ingenious arrangement of apparatus 
for reproducing and magnifying the records in the 
form of curves, which af­
forded data for the minute 
examination of the origi­
nal speech. At first these 
curves did not supply any 
Immediate explanation of 
the laws of verse, but 
rather seemed to indicate 
new and additional prob­
lems in the field of voice 
Vibrations, yet after pains­
taking study material was 
secured from which Prof. 
Scripture has d e r i v e d 
some most interesting and 
Important conclusions. 

enlargement of the speech curve of a four minutes' 
conversation requires a band of smoked paper a quar­
ter of a mile in length, and this with the fact that the 
apparatus must run sufficiently slowly to enable a 
clear record to be made for every wave, indicates the 
care with which It must be adjusted and operated. The 

The words here recorded are: . .  Without regard to race or creed I can." 

chest, throat, and nose-are never constant, and Prof. 
Scripture believes that recognition of this fact must 
effect changes in the prevaillng view of sounds found 
in works- on phonetics and dictionaries, as these no­
tions are based on typography rather than on actual 
sounds. Accordingly, he suggests that speech curves 

such as those here illus­
trated should be prepared 
for the various languages 
and dialects, and should 
be studied carefully by · all 
stUdents of phonetics. In 
speech it is important to 
recognize that there is a 
flow of sound that cannot 
be represented by any 
spelling, as there are no 
definite boundaries be­
tween neighboring sounds, 
and there are absolutely 
no independent sounds. 

The instruments em­
ployed in this investigation 
were of the usual type, 
but with carefully-selected 
diaphragms, which as well 
as the rest of the appa­
ratus were adjusted with 
greatest care. For trac­
ing the records in magni­
fied form from the disk, 
the appa-ratus shown in 
the illustrations was em­
ployed. Explained simply, 
it consists of a pOint at­
tached to the short arm of 
a lever, whose long arm 

Becord of Portion of a Speech .Made by Hon. Chauncey M. Depew on Forefathers' Day. 

The qualitative analysis 
of speech curves can be 
c a r  r i e d to almost any 
length, and supplies much 
that is interesting and in­
structive, and a I a r g Q 
number of these curves 
h a v e been prepared by 
Prof. Scripture. One of 
these records shows short­
section waves from t h e  
vowels of a record made 
by the late. Joseph Jeffer­
son while reciting "Rip 
Van Winkle's Toast." This 
plate gives a characteris­
tic recer4 ot the American TO UALYSI8 OF IPEECR CURVES. 



vowel, where the pitch changes constantly, the sound 
depending on the respiratory pressure,. glottal tension, 
and vowel configuration, which vary constantly. Su:!h 
a record would show marked differences from one 
obtained from a cockney English speaker, where the 
variations in the vowels would be much more marked. 
The languages and dialects of Europe, or even the 
differences in the speech of the most cultured people 
of different centers, have given many interesting 
curves. It is from these experiments that Prof. ' Scrip­
ture concludes that many if not most of the shorter 
vowels and some of the longer ones are incorrectly 
indicated in the dictionaries, and also he believes that 
there are more vowel sounds than are recognized by 
phoneticians. 

While the qualitative work thus outlined forms an 
important part of this study of phonetics, yet there 
is a most elaborate mathematical discussion of the 
curves, involving their accurate measurement with a 
finely-divided scale or micrometer microscope. This 
enables one to study in the first place the duration 
and amplitude of the sounds, and also the melody, or 
the fiuctuation of the pitch of the tone from the 
glottal lips. From each explosion, puff, or vibration 
from the glottis we get . a group of vibrations form­
ing a wave or wave group, and it is with these we 
deal in our study of melody. Now in music, melody 
proceeds by steps, and the tone is constant in pitch 
for the time of each note, as indicated in the accom­
panying figure, where the notes and their melody 
plots are indicated. In speech, however, there are 
other considerations, and to lay off such a curve we 
take time along the horizontal axis and denote the 
frequency or pitch by the vertical distances. Thv.s in 
the melody plot shown in the diagram representing 
first the interjection Oh pronounced sorrowfully, 
there is an example of rising melody or vowel con· 
vexity. Again we have the same interjection but 
s p 0 k e n  admiringly, the 
curve showing considerable 
variation, as do 0 t h e  r s 
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carrying out the plan. To schemes of versification 
neither the reader nor the poet gives heed ; the latter 
aims simply to give expression to the rhythmical 
impulses that he feels. In short, he demands merely 
that there should be a series of regularly-recurring 
groups of beats in substantial harmony with his flow 
of thought. 

This idea is illustrated best in studying the stately 

1 100 

" Oh "  Sorrowfully -and Admiringly. 

The Variation in the Same Vowel Spoken Differently. 

forms of English verse as distinguished from the more 
simple, which often is merely singsong or musical, 
where the "strong" or "weak" syllables of prosody 
can be applied. In the grander verse _ the rhythmical 
expressive impulses indicate the ' division of ideas as 
grouped into stanza, line, or phrase. There can be no 
arbitrary division by syllables either on the part of 
the speaker or hearer, asserts Prof. Scripture, and the 
thought must fiow in a rhythmical manner free · from 
artificial construction or limitations. This is proved 
by reference to the curves, where it is impossible to 
cut 0:11 any feet or to mark distinctly the beginning 

"til,. Drum 
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nally put forward by Prof. Sievers, of Leipsic, that 
each piece of verse had a specific melody or variation 
of inflection, which was inherent in the particular 
poem. This Prof. Scripture has substantiated in the 
course of important experiments performed by him 
while in Germany. It involved the selection of a sim­
ple German poem, which was recited for him by a 
number of different speakers, representing different 
localities and diaiects, where there was a marked 
difference in inflection as well as in other speech char· 
acteristics. Obtaining records from these speakers, 
the melody curves were plotted, and it was found that 
while individual peculiarities of inflection and pro­
nunciation were of course apparent, yet there was a 
substantial agreement as regards the melody, the ris­
ing and falling infiection demanded by the poem being 
observed by all. This melody is essential to true 
verse, as wt.thout the change of inflection there would 
be an absolute monotone, which would be at variance 
with our conception of poetry. 

To reach these and other conclusions has involved 
a vast amount of labor and elaborate computation on 
Dr. Scripture's part, but the scope of his work is con­
stantly broadening. . Recently he has taken up the 
study of the voice in singing, and some interesting 
developments may be looked for in a subject noted for 
the great diversity of views held by vocal instructors, 
phYSicists interested in acoustics, and phYSiologists 
and throat specialists. 

A Transparent Filler Cor ' Wood Which Prevents 011 
fi-ODI. Striking Through. 

In the pol ishing processes used heretofore, the pores 
of the ' wood are closed by rubbing in some pore-filling 
powder or "filler" or by polishing with pumice stone. 
The materials used for this purpose are without ex­
ception of mineral origin, used in connection with an 
agglutinative. These substances after being mixed 

are ' used in the form of 
paste, liquid, or powder. 
This method has the dis­
advantage that the filling 
of the pores, while desir­
able for one purpose, is  
itself undesirable. The 
mineral -substances pene· 
trate not only the coarse 
but also the finer pores of 
the wood, and as they are 
opaque and have a differ· 
ent color from the wood 

shown under different con­
ditions. This melody has 
been found to be· different 
when a speaker changes 
from conversation to ·reci­
tation, and it seems from 
experiments made in Ger­
many that cultured people 
will change to the s a m  e 
melody in reading poetry, 
even though they have 
never heard the pieces be­
fore. This enables the 

Diagram Showing Constrnction of the Instrument for Registering the Curves of Speech Sounds. 
and the polished coat 
which follows, the color 
and the peculiar individu­

poet to count on a certain responsiveness on the part 
of his audience if they are made up of cultured people, 
Who will instinctively fall into the natural melody. 
The uncultured, however, may have a different stan· 
dard of melody, and Prof. Scripture suggests that this 
factor may be of influence in distinguishing a local 
from a national poet. 

In the mathematical consideration of the speech 
curves, a careful test of harmonic analysis was under­
taken, and an attempt was made to represent these 
speech curves as a harmonic series of simple sine 
waves. By elaborate study it was found by Prof. 
$cripture that this was not correct, as the curves were 
not simple sinusoids, but were acted on by factors of 
friction, which vary with the friction of the sound 
waves in the vocal cavities. It ' is to this friction in 
the vocal cavities and the associative formation of the 
vowel at the glottis that · Prof. Scripture calls especial 
attention, as the theory that tile vowels are formed 
by membrane·like vibration in the larynx seems to 
him utterly false. By the opening and closing of the 
vocal lips of the larynx there are emitted a series of 
puffs of air, just as occurs iIi a siren. Furthermore, 
the action of the cavities has been universally assumed 
to be the same as that of metallic resonators, and 
this also Prof. Scripture considers false. These vocal 
cavities are adjusted to certain tones for each vowel, 
which are produced after a succession of puffs from 
the larynx strikes them. 

With the wealth of data in the form of gramophone 
records, curves, melody plots, . and the results of com­
putations thus at his disposal, it is but natural that 
Prof. Scripture should reach some understanding and 
positive conclusions as to the natur.e of verse. He op­
poses all theories that verse depends upon syllables, 
feet such as . the dactyl, iambus, and trochee, and other 
arbitrary divisions, on the ground that they are not 
supported by experimenta.! phonetics, and claims that 
verse is a fiow of emotion to which the laws of psy· 
chology must be applied. Here . again we must bear 
in mind that it is poetry as spoken that is being con­
sidered, not the printed words and letters. Although 
we may arbitrarily divide the syllables of the words 
as written into feet arranged according to some theory 
involving various forms of arrangement of syllables' 
as regards value and quantity, yet we must provide 
elaborate explanations for various exceptions, and 
establish the most artificial devices to assist us iu 

or end of any group of : vibrations. , With vocal music, 
on the other hand, it is· possible to recognize often the 
beginning and end of a. note, as the sJnger is trained 
to cut it off sharply and abruptly by bringing togethe'r 
with a snap, as it were, the lips of the glottis. Con­
sequently, where we have the speech curve showing a ­
gradual change from one group' of waves t o  another, 
the record of a singer often may show an abrupt · tran­
sition. 

The relation of melody to verse, to which reference 
has already been made, is one of the . most interestin g  
phases of the investigation. The theory was origi-
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Rip Van Winkle's Toast Spoken by Joseph Jefferson.  

!RE ANALYSIS OF Sl'EECH SOUNDS. 

al grain pattern of the wood suffer. Most of the mao 
terials used also have the disadvantage that while 
they are 'Very greedy of oil they do not hold the oil 
permanently, with the result that while the oil in 
polishing' is absorbed by the pores, . it comes out of 
them hiter, under the influence of changes. of tempera­
ture. 

A new German process has for its object to fill the 
pores of the wood with a transparent material which 
will prevent oil from striking through. The wood is 
polished in the usual manner with linseed oil or other 
polishing oil. after which all superfluous oil is rubbed 
off with soft paper saturated with alcohol. On the 
polishing surface thus prepared a coat of shellac (which 
has been purified and clarified by filtration ) '  is then 
applied in the form of the finest spray possible by 
means of an atomizer and the articles are polished 
with a solution of celluloid in alcohol by means of . 
polishing balls. The well-known peculiar motion Df 
polishing drives the shellac spray into the pores of 
the wood ; but at the same time the liquid pressed 
out from the polishing balls is well absorbed by the 
pores. The celluloid solution forced into the pores 
dissolves the shellac particles, and as shellac in a 
dissolved form is a most excellent agglutinative, the 
celluloid is attached firmly to the walls of the pores. 
As the shellac used for this purpose is filtered and 
purifled, its solution in the pores is perfectly trans­
parent. The celluloid solution increases the elasticity 
of the filler. This shellac filler is said to unite better 
than any other material with the shellac polishing 
material used for further carrying out the polishing 
process. 

• .  I '  • 
A writer in a contemporary states that he examined 

the envelope of a balloon which burst at the Interna­
tional Exhibition at Milan in 1906. A number of 
spots were visible on the envelope, and at these places 
the material could be easily torn, whereas at other 
parts it

' 
showed great resistance

' 
to tearing. These 

spots were found to have been caused by phosphoric 
and arsenic acids, produced by oxidation from arseni­
ureted and phosphureted hydrogen contained in the 
hydrogen gas. The presence of these impurities is 
due to impure materials in the preparation of the 
hydrogen, and the author recommends that the pre­
paration of the gas for :fI.lUng balloons should be 
under strict chemical control. 
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A Curious Traveling Nest. 

To the Editor of the SCIENTIFIC AMERICAN : 
Your very interesting article on "Nests and Nurs­

eries of Insects" in the last SCIENTIFIC AMERICAN re­
minds me of a curious traveling nest that I saw last 
summer, which may interest your readers. It was also 
a remarkable example of protective imitation. 

The creature when I first saw him was crawling 
rapidly along a dusty road ; but the instant I disturbed 
him all signs of life ceased, and I picked up what 
seemed at first glance to be a head of wheat, or large 
grass. On closer examination it turned out to be an 
artificial head. There were no grains in it, but little 
bits of straw and chaff ing()niously arrang�d around a 
central tube, all pointing in one direction, and simulat­
ing very closely the husks and short beard of some 
kinds of wheat. Where the stem of the wheat-head 
should be, the mouth of the tube was drawn tightly 
shut, so that no one at first glance would suspect that 
a living creature was therein. 

When left alone long enough, however, the little 
door opened, and revealed the mouth of a well-made 
silken tube, which formed the core for the artificial 
head of wheat. Soon a worm's head protruded, fol­
lowed by the thorax, with several pairs of legs, and 
worm, nest, and all began to hurry away. When I 
touched him again, however, he instantly disappeared 
in his hole, and, literally, "pulled the hole in after 
him," leaving only the head of wheat. 

Unfortunately, this time the worm outwitted me, 
so that I failed to get his photograph. He tired me 
out waiting for him to reappear, and then, when I left 
him for a few minutes, he made off so successfully 
that I never saw him again. On only one other occa­
sion have I seen this kind of creature, and never 
heard of it elsewhere than in this region. 

HENRY H. RIGGs. 
Harpoot, Turkey, December 31, 1907. 

. .. . , . 
Balloon Varnish. 

To the Editor of the SCIENTIFIC AMERICAN : 
The matter of, balloon varnish seems to be giving 

a lot of trouble. It always has, more or less, as com­
mercial varnish manufacturers do not make balloon 
varnishes, and none of the ordinary varnishes serve 
well for balloons. What is wanted is an elastic, non­
adhesive, and enduring varnish that will not heat or 
srontaneously decompose. Pure boiled linseed oil 
comes tIre nearest to these requirements. The diffi­
culty is in getting it pure to begin with, and keeping 
it unmixed with oxides or dryers when boiled. Any 
such admixtures lay the seeds of destruction, for oxid­
izing, if once started, is kept up continuously till the 
mass is rusted or rotted finally, and the fabric made 
brittle or sticky, and soon useless. 

Balloon varnish is not a matter of formula or reCipe, 
but a procel?S or system of preparation, and thus re­
quires experience, judgment, and to some extent cour­
age, as it is more or less dangerous to produce good 
linseed oil varnish COOked at a high temperature. I 
have known one large , varnish factory to be entirely 
destroyed in attempting to make balloon varnish, and 
I have seen over a hundred conflagrations of more or 
less magnitude result from boiling oil to make bal­
loon varnish. [ only make balloon varnish once a 
year, in considerable quantities, requiring weeks with 
special apparatus, on a manufacturing scale, and I aim 
to keep a year's supply on hand, '  and use the oldest 
and best. My varnishing is done by patent machinery 
permitting the use of pure linseed oil varnish too 
thick to spread by hand brushes. One thousand yards 
of surface requires about one hour's work, all super­
ficial varnish being removed by the machines, after 
which the fabric is dried spontaneously in the hot sun 
without oxidizing dryers. This process is repeated 
several times till seven to nine films are superimposed 
with increased thickness appreciable by a micrometer 
caliper after the first coat is applied. The micro­
scopic pores in each film do not coincide, or are 
plugged up, resulting in a practically hydrogen·proof 
fabric, of light weight and thickness, which can be 
folded or rolled repeatedly without fracture of the 
films at ordinary temperatures, and which never de­
composes or sticks or becomes rotten when packed. 

This fabric in 100-yard rolls, of various grades, I 
keep for immediate use by myself. There is only a 
limited demand for this or my varnish besides, the 
prevailing . impression being that any one can make 
varnish from a formula, or the secret recipe, just as 
any one can tan hides and make shoes if told how. 

I have tried very many preparations and found 
them mostly disgusting for continued usefulness. The 
best of these include good boiled linseed oil as a basis, 
thinned with best spirits of turpentine or stove gaso­
line for use with hand brushes. Dryers to be used 
are chiefly litharge or " japan" and chrome yellow. 
"Bird lime" and rubber are sometimes mixed in small 
quantities with linseed oil varnish, and are of doubt­
ful value. 

Raw or half-boiled linseed oil will never make other 
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than a sticky coat, necessitating frequent dusting with 
talc, chalk, or other similar preparations, and will 
inevitably ruin any balloon coated with it. 

While almost any varnish in repeated layers will 
serve to hold gas temporarily, or for immediate use on 
a balloon, such vessels are short-lived, heavier than 
deSirable, and not satisfactory for airships or vessels 
required to hold hydrogen for a long time. 

Balloon Farm, Frankfort, N. Y. CARL E. MYERS. 

.. .  e , ., 
Identification 01' Neptune. 

To the Editor of the SCIENTIFIC AMERICAN : 
Fearing that many young amateur astronomers who 

read the February astronomical article might ,obtain 
an exaggerated impression of the difficulty of idenU: 
fying Neptune for themselves, I will try to tell how I 
succeeded in obtaining my first sight of that faint 
member. The method is very well known among many 
amateurs for locating the inferior planets in daytime. 

Granting that the observer possesses a small tele­
scope ( two-inch aperture is sufficient) mounted upon 
some kind of a stand, I will explain my method by 
taking the actual conditions for the middle of March. 
The amateur should provide himself with the ordinary 
star atlas, without which he can hope to do very little, 
also something that will give him the positions of the 
planets. The American Ephemeris and Nautical Al­
manac for the current year will supply all the data 
needed. The Ephemeris will also give him the posi­
tion of any lucid star whose declination is withiI;l 
the desired limits ( the list of stars occulted by the 
moon is just what we want) . Thus : 

Neptune's R. A. 6h. 52m. 14s. 
a Geminorum R. A. 6 46 2 

6m. 12s. 
From this we see that a Geminorum precedes Nep­

tune by 6m. 12s. 
Declination of Neptune 

Declination of d Geminorum 
+22 deg. 05m. 
+ 21 52 

13m. 
From this we see that Neptune is 13m. north of d 

Geminorum or 36 Geminorum, as it is called some­
times. 

So we set the telescope with the center of the field 
of view 13m. north of d Geminorum. After waiting 
6m. 12s. Neptune will occupy the center of the field. 
Now carefully chart all the stars seen in the field, and 
repeat the observation' in a few days, and Neptune 
will betray its identity by its motion. ( Neptune will 
be one of the brightest stars in the field. ) This meth­
od will be found very useful in locating any other 
faint object such as comets, nebulre, and f'tar clusters. 

WILFRID GRIFFIN. 
Pittsfield, Mass., February 24, 1908 . 

• 1 . ,  • 
.... he Recent Criticlslll 01' Our Navy. 

To the Editor of the SCIENTIFIC AMERICAN : 
I would like to say a few words in regard to Mr. 

Van Brimmer's letter of recent date. I think he will 
find , that he has stirred up a hornet's nest, and it 
seems ' impossible to me for anyone that read your 
article to come to the conclusion that he did. He 
points out the five great charges against the navy, 
which are as follows : 

( 1 )  Faulty distribution of armor. ( 2 )  Low free­
board as a distingUishing feature of our battleships. 
( 3 )  Open turret communication with the magazine. 
( 4) Archaic system of selecting men to command our 
fleets. ( 5 )  Lack of sufficient battle practice. Here I 
will quote a few lines from Mr'. Van Brimmer's letter, 
which runs as follows : "Now in regard to the last 
four of these charges, what h ave you to say ? Only 
this : That they are faults-serious faults-f:mlts 
that are found to a, far greater extent in our navy 
than in the British navy or in the French navy." I 
can not find any place in your article where you 
admit any of these faults but No. 3-open turret com­
munication with magazine ; and this one you state is 
being remedied in our latest ships. Your article proved 
that charges Nos. 1 and 2 are entirely , false or greatly 
exaggerated. I can not find any place in your article 
where you speak of the selection of men to command 
our fleets, neither of the lack of sufficient battle prac­

tice, but I believe the American seaman gets as much 
training as the average seaman of foreign navies. Mr. 

Van Brimmer speaks of your reviling Mr. Reuterdahl, 
but I find no place in your article where you revile 

him in the least. One would be led to think from Mr. 
Van Brimmer's letter that the American navy was 
the only one that had any "red tape" connected with 
it, that the foreign navies were perfect in every de­
tail. If the Fre':lch ships are armored so well, why 
was it so many of the Russian ships, which are of 
the French type, were sunk in the Russian-Japanese 
war ? I wonder if Mr. Van Brimmer would kick any 
worse if the United States should throw away a few 
million dollars on a worthless i':lvention. If our bat­
tleship'! were never any good, why was it they whipped 

the fleets of a much older nation in the Spanish-Amer­

ican war ?  Though I think speed is essential in bat· 

tleships, it is not for me to condemn the designers, 
What greater proof is needed of the fact that our 

navy is equal to that of any foreign navy than the 
letter from Berlin which you publish ? 

JOHNNIE LYNN. 
Eldora, Iowa, February 13, 1908. 

COlllpetltlon Cor Apparatus or Device Cor the HUlllane 

Slaughtering 01' A nlJDals Cor Food Purposes. 
Painfully conscious of the cruelties inflicted upon 

animals by the present methods of ' slaughtering and 
desirous of preventing, as far as possible, the suffer­
ing of animals at the moment of giving up their lives 
for the benefit of mankind, the American SOciety for 
the Prevention of Cruelty to Animals, through its 
Board of Managers, offers a reward of five hundred 
dollars ( $500.00 ) for the device or apparatus, not now 
in use, which will best accomplish the humane de­
struction of animals used for food purposes ; to be 
competed for under the following conditions, which 
constitute an agreement between the SOciety and each 
competitor who submits a design under its provi­
sions. 

The competition is open to all without restriction. 
The society reserves the right to reject any or all 

proposals. 
The award will be made by the Board of Managers 

of the society. 
The design may be submitted by means either of 

drawings, or a model, or both, together with such de­
scription as may be necessary to a proper understand­
ing of the apparatus. Proposed details of construc­
tion may be shown by a supplementary drawing of 
the section ; or by a typewritten description. 

Each sheet of drawings and each model shall be 
Unsigned, but shall bear , a device, cipher or emblem 
for identification ; and the same device, cipher or 
emblem shall be placed on a sealed envelope contain­
ing the competitor's name and address. This will not 
be opened until the award has been made. 

Drawings and models, with the accompanying en­
velopes, must be securely packed or wrapped and 
delivered at the office of the American SoCiety for the 
Prevention of Cruelty to '  Animals, 50 Madison Ave­
nue, New York, before 6 o'clock P. M. on Monday, 
June 1, 1908. 

Competitors are requested to call or send for their 
drawings and models within one week after the award 
has been announced. 

The apparatus or device must meet the following 
requirements : 

First : It shall, with the least possible suffering, ac· 
eompUsh the desired object of stunning or killing the 
animal. 

Second : Its use shall not occasion any deteriora­
tion to the flesh, nor any serious loss in the value of 
the skin or other portions of the animal's body for 
commercial purposes . 

Third : The difficulty, cost, or time required in its 
practical operation, under all conditions, shall not be 
so great as to preclude its general adoption. 

Any inquiries regarding this competition should be 
addressed to Alfred Wagstaff, President the American 
Society for the Prevention of Cruelty to Animals, New 
York. 

lJI cA danllte.-A New L Ight Alloy. 
A new aluminium alloy named McAdamite, after its 

inventor, William A. McAdam, has recently made its 
appearance. In addition to its low specific gravity 
( 3.20 ) ,  it is wonderfully strbng. Careful tests show 
that it has a compression strength of 126,000 pounds 
per square inch and an elastic limit of 84,000 pounds. 
The cast alloy has a tensile strength of nearly 
45,000 pounds to the square inch. Among its other 
good qualities are its freedom from occluded gases, 
its homogeneous, close-graineB. structure, the ease with 
which it can be machined, its low melting point (977  
deg. F. ) ,  its resistivity to acids, its toughness, and its 
elasticity. The best brasses and bronzes are decidedly 
inferior to this new alloy in point of strength, fusi­
bility, and ductility. McAdamite should prove valu­
able in the construction of automobiles, motor boats , 
flying machines, and in industries where an easily cast, 
light, yet strong metal is required. 

.. I e  • •  
Introducing New Inventions in Foreign Countries. 

Consul Albert Halstead, of Birmingham, invites the 
attention of American manufacturers of new inven­
tions to the fact that while they may be satisfactory in 
the United States, they may not be satisfactory in the 
United Kingdom, until proved. He cites the case of an 
English agent who communicated with an American 
manufacturer of a !lovel device, informing him that 

he was ready to purchase six of these articles, for 

which he would pay in six months, to be placed in 

industrial centers to prove their worth, and that if 

the device proved as satisfactory as he thought it 

would, he would make every effort for its general intro· 

duction, The manufacturer would not agree to the 

terms, but in a year afterward, thus losing valuable 

time, he opened negotiations with the same agent. 



A HODITAL FOR SMALL ANIMALS. 
BY JACQUE8 BOYER. 

In M. Lepinay, a leading veterinary surgeon of Paris, 
small animals have found a firm friend. Under his 
guidance a society has been formed for alleviating 
or painlessly terminating the sufferings of 
diseased or crippled animals. Dogs .or cats 
suffering from some sickness or from the · re­
sults of accidents or fights, and less common 
small animals, as well as birds, receive 
attention. 

In the tiny hospital under Dr. Liipinay's 
c.ontrol all the resources of modern medicine 
and surgery are provided for "our inferior 
brothers." 

Cats are frequent patients, and often they 
are difficult ones to handle. A cat may flght 
viciously when operated upon, and it is often 
necessary to inclose the afflicted animal in 
a sort of "straitjacket" or leather sack, 
which envelops the animal except its head 
and the place to be operated upon. 
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can be hermetically sealed. As soon as all the open­
ings are closed, carbonic acid is passed into the cham­
ber from the cylinder. In a few minutes the animal 
is dead, without having experienced any of the suffer­
ing which is sometimes caused when pOison Is ad-
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match box, which bappened to be the most available 
site In the vicinity. As a measure of security the 
match box was then inclosed in a larger paper box, 
the cover of which was perforated with small boles 
for ventilation. On the following morning a large 

hole was found in the outer box, but thlJ 
larva was pursuing its occupation of spin­
ning . in the match box. It occurred to Prof. 
Bose. that the larva had made the hole ill 
the outer box as a way of escape for the 
butterfly into which it was to be transform­
ed. To test this theory both ·boxes were in­
closed in a third paper box. In this also 
the larva made a hole and then returned to 
its work of cocoon making in the match box, 
where it completed its pupation. 

This instance of a larva providing exits 
for the future butterfly, the purely suctorial 
mouth of .which is unfitted for boring holes, 
leads Prof. Nestler to point out, in a later 
issue of Die Umschau, that an action ana­
logous to this exceptional one is performed 
regularly by the larva of a tropical butter­
fly, 

On the request or permission of owners, 
the pain of operation may be minimized by 
the use of anresthetics. In one' of the illus­
tr.ations a dog which has had the tendons of 
its leg severed by a knife cut is havin!: 
chloroform administered. 

While the physician administers the anall-
Binding a Slight Wound ; Behind Are the Cageil In Which the 

Patientil Are Kept. 

The so-called "jumping beans" are the 
carpels of a Mexican species of Euphorbia, 
or spurge, which are inhabited by larvre of 
Oarpocapsa saZtitans.. These seed vessels, 
which have approximately the size and 

The Lethal Chamber ; the Cage Containing the Animal is Lowered 
Into the Tank, Which Seals Hermetically. Carbonic Acid 

thetic in a metal cup 
held firmly to the 
nose of the dog, one of 
his assistants holds the 
jaws, while a third holds 
the hind limbs. After 
the operation the dog is 
cared for in one of the 
kennels of the hospital 
until its recovery is com­
plete. 

M. Lepinay uses mas­
sage when necessary. The 
apparatus, a pneumatic 
vibrator, is shown in 
operation on a pet mon­
key sufferi{lg from atro­
phy of the muscles as 
a result of a fracture. 

is Then Administered .  

ministered with the food. 
• • •  

Instinct or Real!lOn 1 

Prof. Bose has describ­
ed, in Die Umschau, a 
case of apparent exercise 
of judgment by a cater­
pillar. A larva of Bom­

byx cos sus, the willow 
borer, was impris.oned in 
a match box, from which 
it quickly escaped by 
gnawing a hole. When 
caught and replaced in 
the same box, ·  however, It 
made no further attempt 
to escape but prepared to 
spin its cocoon in the 

shape of small beans, move in a spasmodic 
and apparently spontaneous and mysterious manner, 
though their hard outer skin appears to be quite in­
tact, The movements of the bean, which are especialiy 
lively when it Is placed on the hand or otherwise 
warmed, are caused by corresponding movements of 
the imprisoned insect, which passes its entire larval 
and pupal existence within the completely closed pod, 
as the investigations of Nestler and Buchanan have 
proved. 

The mouth of the larva is furniShed with an appara­
tus which enables it to operate almost in the manner of 
a fine scroll saw. With this apparatus it makes a cir­
cular cut through the hard wall of the "bean." The 
exoised disk remains in place and no trace of the 
operation appears .on the outside, but a gentle push 
on the part of the butterfly sufflces to open this hi­
geniously contrived door and allow the insect to 
escape. The interior of tbe pod Is then found to be 

Vibratory Massage 
for Atrophied 

Muscles. 

lined with a fine and dense 
web but .otherwise empty, 
the seeds having been de­
voured by the larva. 

• • • • 
Many patients come to 

t h e  hospital suffering 
from incurable disease, 
and in such cases a pain­
less death is the most 
m e r  c i f u I prescription. 
Carbonic acid is adminis­
tered to them in a "cy­
noctone," a machine de­
signed by M. Darthuy, 
being an adaptation of 
the one of Richardson. 
The animal is placed in 
a grille, which then de­
scends int.o a sheet-iron 
chamber or tank which 

A.dministering Chloroform to a Dog Before Operating Upon It. 

It has been proposed to use 
electro-magnets for lifting 
and handling large panes of 
glass, states the Engineer. 
This is accomplished by 
placing a piece of sheet iron 
under the glass, and apply­
ing one or more electro­
magnets on the upper face 
of the glass. The electro­
magnets attract the sheet 
iron, and thereby hold the 
glass suspended while mov­
Ing. A HOSPITAL FOR SMALL ANIMALS. 
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THE OURDAN ENGRAVING MACHINE. 
BY C. H. CLAUDY. 

It would seem an unchallengeable statement, that 
accuracy is the first essential of a chart for mariners' 
use. Yet any mariner would rather have his chart 

A. 

Scientific ADlerfcan. 

dispensable. It formerly took a man three days to 
lay out and cut one compass card. Now the same man 
can cut three and even more compass cards in one 
day, and do it, too, with even greater accuracy than 
before. The machine is simple in conception, but 

somewhat complicated in construction. Refer­
ence to the accompanying photographs and dia­
grams will, however, make its construction and 
operation clear. 

Cross-Section of the Various Metal Rings Constituting 
the Machine. 

It will be seen from the accompanying illus­
trations that from the central supporting piIlar 
X depend two arms, A A, holding a bar on which 
is the shot can for weighting the graver so that 
it will bite the plate beneath. One end of this 
bar, P, in the photograph is a plunger which 
impinges on the turret of wheels T. This tur­
ret contains disks with indentations at the 
edges, in which the plunger P strikes on the 
�ack stroke of the carriage, C, moved manually 
by means of the handle H. The stroke first 
lowers the graver to the plate, then revolves 
the turret one notch, and finally moves the 
graver, the forward movement being limited by 

inaccurate, in some particular, than to have an error 
in the compass card of the chart. The compass card 
of the chart is more important to the sailor than the 
correctly set semaphore to the engineer, more vital 

the stroke of the plunger P against the indented 
turret disk. It will be noticed that there are four 
disks. The plunger can be set opposite any of the 
four by hand, according to the kiud of circle to be 
cut, whether magnetic or degree points, and wherever 

the long and short marks of the degrees are desired to 
come. 

The diagram herewith shows that the machine is 
of annular construction, being built of no less than 
eleven rings. One is the base, holding all the rest. 
On this base rests a steel ring, 8, having on its outer 

B. 

3 

19 
13 & 14 

i l l  
A Detail o"r the Ourdan Mechanism, Showing the 

Retaining Pawls. 

periphery a toothed rack and on its upper surface a ball 
race. Ring 2, with a steel inserted ball race, rests by 
means of bicycle balls upon this, forming the perma­
nent revolving carrier, and is retained in pOSition by 

the keep ring 4. Ring 5 is a 
carrier ring holding two steel 
rings, 6 "  and 7, 6 having 360 
notches at equal spaces around 
its interior surface, and 7, im­
mediately below, _120 s u e  h 
notches. Ring 3 is the remov­
able tool carrier;  there are two 
of these, one containing the 
card-engraving mechanism, and 
one containing the letter and 
fi g u r e engraving mechanism. 
The diagram shows the milled 
wheel 18, which connects to a 
pin 16 passing · through a col­
lar 17, and which, by means of 
the toothed wheel 15, engages 
the toothed rack on the outer 
surface of ring 8. Turning this 
milled wheel 18 thus revolves 
the tool carrier at the will of the 
operator. 

than wireless warnings to the 
liner, plowing through a heavy 
sea, more important than the 
storm warning to any coastwise 
vessel. For the mariner with a 
chart on which is an incorrect 
compass card is misdirected to 
safety, and is led to almost cer­
tain shipwreck. An error of a 
hundredth part of an inch in 
cutting a compass card ml'V 
spell the difference between a 
channel and a rock. Obviously, 
therefore, the compass card 
jumps to the front, and holds a 
place of first importance. And 
the cutting of these cards in the 
copper plate of the chart be­
comes not only a matter of 
skilled labor, but also a respon­
sibility, notwithstanding t h a t  
the work is inspected and tested, 
tested and inspected, many Adaptation of the Pantograph, a Device for Engraving Sounding Depths Upon Charts. A pawl 21 engages with the 

times, b e f o r  e 
the c h a r t  is 
finally printed. 

These c a r  d s 
w e r e  formerly 
cut by h a  n d. 
T h e  operator 
would first "lay 
out" the card, 
that is, draw or 
trace the c a r  d 
upon the copper 
plate, and after­
ward go over it 
slowly and pa­
tiently by hand 
with the grav­
ing tools to pro­
duce the circles 
and their divi­
sions. 

Now the work 
is done by ma­
chinery, the deli­
c a t  e, accurate 
little apparatus 
employed being 
the Ourdan en­
g r a v i n g  mil .. 
chine, the inven· 
tion of Vincent 
Le Comte Our­
dan, for many 
y e a  r s  in the 
Hydrog r a p  h i c  
Office at Wash­
ington but n o w  
an inventor and 
manufacturer of 
engraving de­
vices and doing 
a general chart­
engraving busi­
ness. T.he mar­
ket for s u c h 
machines is of 
course limited, 
but the price is 
high, and t h e  
machines a r e  
practically in-

The Machine Set for Engraving the Compass Card. The Ourdan Engraving Machine in Use. 

Tne MaChIne �et for Cutting Letters and 
Figures on the Compass Cardil of Charts. 

A Finished Chart, Showing the Engraved Compass Card, Upon the A.ccurate 
Position of Which, the A.ccuracy of the Chart Depends. 

THE OlJRDAN ENGRAVING MACHINE. 

f r o n t 'Of car­
riage. In t h e 
return of the en­
graving stroke, 
the carriage en­
gages this pawl, 
which extends 
d o w  n through 
the ring 3 and 
ends in another 
pawl that en­
gages one of the 
notched s t e e  1 
r i n g s 6 or 7 .  
There are two 
such pawls and 
sleeves, one on 
either side of 
t h e  carriage. 
One engages 6 
and the other 7 ,  
and either c a n  
be used at will. 
One revolves the 
rings 3 and 2 
(here mechanic­
ally one piece ) 
one 1/360 of the 
circle, and t h e  
other one 1/120 
of the c i r c 1 e, 
a c c o r d i n g  to 
whether mari­
ners' points or 
degree m a r  k s 
a r e  being cut. 
A suffici e n t 1 y 
h e a v y spring, 
not shown in 
the d i a g r a ill, 
holds the rings 
stationary when 
n o t  being re­
volved by means 
of the pawls. 

When the ma­
chine is to be 
used, the opera­
tor sets it over 
the plate where 
the card is to 
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be cut and fastens it to the plate by pressing around 
the outer ring quantities of stiff black beeswax, 
which clings closely to the metal and the copper and 
holds the whole firmly in position. The strength of 
the wax about the entire circle is enormous, and 
ample to protect the machine from moving with the 
comparatively slight effort used to operate the graver. 

The size of the compasS card to be cut is deter­
mined by the setting of the screw R. A compass card 
can be cut nearly as large as the interior of the inner 
circle or as small as may be desired. As a matter of 
fact, there are seldom any other sizes used than four, 
ranging from about two inches in diameter to five 
inches, according to the size of the chart and the 
number of cards cut upon it. The depth of the graver 
cut is entirely proportional to tge amount of weight 
upon it, which is altered at will by adjusting the 
weight of shot in the shot can. 

It will at once be seen that if the machine itSelf is 
accurate in making its divisions and in meeting its 
first mark at the end of one revolution, the accuracy 
demanded of the operator is only in the setting. It 
will also be seen that, if this is so, the chances for 
error are enormously reduced. Instead of  having to 
lay out by hand the hundreds of divisions of the 
compass, the operator has only to determine . accu­
rately a starting point, say the ' north and south line, 
and the machine does all the rest. 

The engine is a beautiful example of machine work, 
and although so many lives and so much property de­
pend upon its accuracy, it is hardly too large to 
enter a good-sized silk hat. 

The cutting of the card finished, the little machine, 
by a change in its mechanism, goes right on and 
finishes the job, putting in the letters and the all but 
microscopic figures with mathematical accuracy and 
in the right place, and what is more--for neatness is 
dear to the heart of the chart maker-with the same 
curvature as have the circles. The engraving mech­
anism is removed from the permanent carrier 2, and 
its place is taken by a clever adaptation of the panto· 
graphic principle. Here the graver ends in a shot­
weighted can, as before, but instead of being hung 
as a pendulum between supporting arms, it is sup­
ported in gimbals, G. The upper end of the graver 
arm ends in a crook 0, and finally in a point ' which 
passes through the crook 0 to a plate bearing 
on its surface, in one case the necessary letters 
of the alphabet, and in another the digits. These 
characters are all intaglio and reversed. The 
pointer on the handle H being dropped into one of 
these depressed letters or figures, and the whole made 
to follow the course of the character by the hand of 
the operator, the graver below of course must execute 
the same figure, and the character is produced, cut in, 
reversed, in the copper. After a letter is cut, the 
graver is lifted from the plate, and the whole is re­
volved by means of the mllled head 18 until the graver 
is over the position for the next letter, which is seen 
by a comparison of a pOinter on the revolving ring 3,  
with letter and figure marks on the ring 10.  The size 
of the letters and figures is governed by the height 
of the pivotal point in the gimbals G, the height being 
altered by raising or lowering the gimbals by means 
of the milled head M and the rack R. As the engrav­
ing mechanism is revolved from letter to letter, the 
words and phrases are written on a curve. 

The letters and figures are brought successively un­
der the pointer of the pantograph by revolving the 
upper plate, which is then clamped in position on the 
lower, stationary plate, by means of the split spring 
handle S, visible on the upper surface of the plate. 

In the illustration ' of. the compass card will be seen 
numbers of small figures. These have nothing to do 
with the compass card, being soundings of the water 
at the points where the figures are. These also are 
cut by a machine, the invention of the same man, 
where formerly they were cut by hand. The machine 
is a huge pantograph. The chart to be cut is fastened 
to one side of the large table which forms the body 
of the machine. The copper plate copy of the chart 
is fastened down opposite. On rollers running on 
tracks at each end of the table is a strong steel beam. 
Running on the beam, and operated by a screw, are 
two traveling standards, one of them holding an en­
graving mechanism like the last one described above, 
and the other bearing a glass plate with cross hairs. 
This little plate is adjusted so that the hairs come 
over some particular point on the chart, say the "neat" 
line. The copper plate is then moved until the same 
point on the plate is under the graver. This operation 
is repeated until the two, chart and plate, are accu­
rately and entirely oriented with regard to each other 
and the pantograph. This having been done, the cross 
hairs on the glass plate are brought exactly over the 
figures representing a certain sounding- on the chart. 
The pointer of the graver is then over exactly the 
same position on the plate. All that remains to be 
done is to lower the graver into contact, revolve the 
plate until the proper numbers are beneath the hand 
graver, and engrave the figures. The operator then 
works the screw, and so pulls or pushes the heavy 
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steel beam, until the cross hairs cover the next sound­
ing, when the graver is made to repeat the process. 
In this way the soundings are transferred from chart 
to plate in about one-half the time formerly required 
to do so by hand, first making a tracing and then 
cutting the figures by hand. 

Paper stretches or shrinks. The chart therefore 
may not be of the same size at the time the soundings 
are cut - as it was when the initial engraving of the 
plate was done. To compensate for this discrepancy, 
the locating point, the cross hairs in their carrier, 
have an independent motion of their own, both north 
and south and east and west. When a chart and plate 
are found not to agree in size, they are both divided 
into areas, each of which bears the same relation t o  
the total size o f  plate o r  chart. After completing the 
soundings in any one area, the· chart and plate are re­
oriented-not by moving the chart, but by adjusting 
the locating point by means of its independent mo­
tions. This serves to distribute error due to shrink­
age or stretching of paper over the entire area, and 
so minimizes' it that it is inappreciable. 

The wheel at the end. of the beam is in the tight 
loop of a wire which is fastened at each end of the 
track. There is a similar wheel and wire loop at the 
other end. Revolving the shaft of the wheel thus 
moves the beam ; there is thus absolutely no lost mo­
tion in the detail of the device as long as the wires 
are tight. Small screws at each end can be turned to 
keep the wires always taut. 

In the case of each machine the engraving as done 
is not complete. The engraver has to go over every 
cut afterward and smooth it up by scraping, removing 
the burr of copper left as a ridge on each side by the 
graver. No machine has yet been found which will 
do this. But. in spite of this extra hand work, the 
two machines are much quicker and more accurate 
than the human engraver, and save the governments 
of this country (both in the Coast Survey and the 
Hydrographic Office) and of Germany and Japan an 
immense sum yearly, while greatly increasing the ac­
curacy of the charts. 

. . . . . ..  
THE UNITED STATES MILITARY ACADEMY AT WEST 

POINT-WHERE THE AMERICAN OFFICER 
IS TRAINED. 

BY OWEN MACDONALD. 
Thousands of American boys cast longing wishes in 

the direction of West Point every time they hear it 
named. Almost every lad passes through a period 
when his one ambition is to be a soldier, and as he 
grows older he looks upon West Point as the stepping 
stone toward attaining this ambition. To most boys 
West Point seems like a rainbow, a glorious object, 
but one that it would be futile to chase. It takes a 
clever lad to get into West Point, and a cleverer stlll 
to stay there for the four years' course, so Congress­
men nowadays have a very sensible practice of offering 
their appointments to the Military Academy for com­
petition among the boys of their district. This makes 
it more likely that the lad who receives the appoint­
ment wlll pass the entrance examination, for this is 
stiff and thorough. But any boy who has made the 
most of his opportunities at school, and has stood 
high in his classes at a good high school, can, if he be 
physically sound, pass this examination, and the rest 
is merely a matter of honest hard work and back­
bone. 

There is no use in disguising the fact that the work 
at West Point is hard. The discipline is Spartan, and 
the spirit that animates the whole corps of cadets 
will permit no infraction of the rules of conduct which 
have been laid down by the tradition of generations. 
It is true that every cadet must work without ceasing, 
with long hours to study and drill, and little time for 
play ; but the work is intensely interesting, and much 
of it has all the qualities that make a sport exciting. 
In telligent youths are glad to submit themselves to 
this rigid discipline, proud to feel that they have a 
share in maintaining the traditions that ruled the 
conduct of Grant and Lee, of Sherman and of "Stone­
wall" Jackson. They are old enough to know that 
this Spartan rule is necessary to make them good 
soldiers ; that they can never know how to command 
unless they have learned first how to obey. The raw 
youth from the country, who arrives at West Point 
full of ambition and hope, learns instantly, and per­
haps for the first time, that he is slouchy in his walk 
and ungainly and uncouth in his manner. He sees 
before him the well-set-up, erect, slender-waisted, clear­
skinned, alert young men who have preceded him 
there by a year or two, and he feels that he too must 
look like this when the folks from home shall visit 
him. If he feels at first a certain rising of rebellion 
against the restraint and the rigid rules that he must 
obey, he soon gets over it, for the spirit of West Point 
enters his heart and his mind, stimulating his ambi­
tion a.nd nerving him for effort. 

The course of study is in many respects most at­
tractive to a healthy-minded youth. Alternating with 
difficult mathematical problems are riding lessons ; as 
a relief from the grind of theoretical tactics comes an 
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hour of target practice with big guns ; as an offset to 
the tedium of mechanical drawing there is sketching 
from nature ; every summer the battalion goes into 
camp, and the cadets live under canvas, and while on 
practice marches the conditions are as nearly as pos­
sible like those of actual campaigning, excepting, of 
course, the wounds, the starvation, and the disease, 
that are inevitable to the latter. 

On the practice marches the men are equipped in 
full campaign outfit, including intrenching tools. They 
carry over one shoulder the shelter tent and blanket 
roll, and on the other the knapsack and canteen ; 
around the waist, the cartridge belt and knife bayonet. 
A certain number of men in each squad carry picks 
and spades. 

During this short campaign the camps are made at 
irregular intervals at the end of the day's march. 
The length of the march depends entirely upon the 
nature of the maneuvers planned for the day's work. 
Each day has a tactical problem of attack and de­
fense, which is carried on as in actual war ; and at 
the end of the day, after camp is pitched and dinner 
and guard mount · are .over, a criticism of the opera­
tions of the day is given by the commanding officer. 
The work is very hard and ·  tiresome, and if the 
weather is wet all hands are far from clean. A rub­
ber blanket on the grass, and a little shelter tent, not 
much larger than a blanket, do not Rvail much against 
a rainy day, but all the same everyone is well and 
hearty, and takes hardships in a cheerful spirit as 
they come, as is befitting a soldier. 

During summer encampment the regulations are 
modified in accordance with field service. The active 
work of camp drllls takes the place of athletics, and 
relaxation is had in summer nops, and the society of 
the pretty girls who alight on West Point in flocks 
from June to September. There are few young men 
who would not consider it a hardship to have to 
handle rapid-fire guns and siege cannon, to build pon­
toon bridges, make rafts, and to drill long hours in 
the hot sun every day. But cadets look upon these 
as part of the education of a soldier, and while they 
involve hard, grueling work, they are the essentials of 
an officer's equipment for the responsibilities of com­
mand, and must be met in a cheerful spirit and' as a 
matter of course. 

As for the regular mess, it is, when not on the 
march, quite as good as any boy gets at home, and 
in many cases very much better. The food is abun­
dant, of the best obtainable quality, well cooked, and 
served at the mess table as gentlemen are accustomed 
to having it served. 

The Academy demands that every cadet shall be a 
gentleman, and that to say a man is a West Pointer 
must be in itself sufficient assurance that he conducts 
himself as such. If a boy arriving at West Point has 
not the bearing of a gentleman�which is often the 
case-the traditions and formative influences of the 
corps soon educate him in that regard, if he has the 
right spirit at bottom. If not, he will have to leave 
the institution. A blackguard cannot be transformed, 
and neither he, nor a lia�, can live at West Point. 
Conduct unbecoming an officer and a gentleman is a 
violation of an article of war and is a court-martial 
offense. 

The Military Academy is the most democratic in­
stitution on earth ; money and social position count 
for nothing. A cadet may be the son of a Pre13ident, 
a millionaire, or of a general who is the nation's hero, 
but he will receive treatment that differs in no way 
from .that accorded to the son of a farmer or a laborer. 
Each will be judged exclUSively on his own personal 
qualities, and his relations with his brother cadets 
will be pleasant, ·01' disagreeable, according as these 
qualities are attractive or repulsive. 

Through the four years which the cadet must spend 
at West Point the great incentive of becoming an offi­
cer in the American army is ever before him ; the 
goal of a commission comes ever nearer with all the 
attractiveness of adventure in activl> service, the sight 
of foreign lands, the prospect of climbing the ladder 
of the service, and perhaps winning deathless fame 
as a victorious general. 

From the moment a cadet takes the oath of allegi­
ance he is a warrant officer in the army of the United 
States. He receives pay amounting, all told, to $609.50 
per annum. Out of this he pays all his expenses of 
every sort-board, clothes, text-books and sundries­
besides laying up an equipment fund at graduation of 
$450. And he earns his pay-every cent of it. He is 
giving exactly the work a soldier in the service gives 
in learning his duty as such plus three times as much 
more in study. It is a quid pro quo. He gives his 
life to the country, and renounces opportunity, and 
the pursuit of wealth, and at the same time workS 
harder than a day laborer to learn his . job as an 
officer. 

Here is a specimen of what a cadet does every week 
day of the academic year, subject to' such changes in 
detail as the season may impose, and with the excep­
tion that there is no drill after 4 P. M. on Wednesdays, 
and no duties after inspection under arms at 2 P. M. 
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on Saturdays, until retreat, which immediately . pre­
cedes supper. 

Reveille, 6 A. M. 
Police call, 6 :  20 A. M. Rooms must be swept, bed­

ding folded, and everything in perfect order. 
Breakfast, 6 :  30 A. M. Thirty-five minutes allowed 

for breakfast, including going and returning. 

cadets from September 1 until June 1, modified as to 
drills by the season. In the first week in June the 
"graduating exercises" take place, after which the 
battalion goes into camp. During this camp, which 
lasts almost three months, there are no academic 
studies, the work being purely military, and an en­
tirely different schedule goes into effect. Reveille is 
at , 5 A. M., and the day is spent in drills, practice 
m&rches, practical work in military engineering, target 
practice, scouting, sharpshooting, building and digging 
intrenchments an rifle pits, riding, and lessons in 
tactics in the open. 

The consequence is that when, at the end of his four 
years of hard work and unrelenting discipline, the 
proud cadet receives his commission and becomes an 
officer in the American army, all his energies are at a 
maximum of efficiency and hi3 character is tempered 
like a Tol - r' o  blade. 

• • • • • 
Sick call, immediately after return from breakfast, 

7 : 05 .  
Some NeW" Flying Machine Prizes. 

Guard mounting, 7 :  15 A. M. 
Call to quarters, 8 A. M. Academic period for study 

and recitation begins. Cadets conf).ned to quarters 
when not attending recitations. Recitations and 
periods of study alternate until 1 o'clock. 

Dinner, 1 P. M. Three-quarters of an hour allowed 
for this meaL 

Call to quarters, 2 P. M. Second period for study 
and recitation extends until 4 P. M. ' 

During both academic periods, from 8 A. M. to 4 
P. M., there are also hours of attendance for riding 
and gymnastics. 

It will be noticed that during nine months of the 
year the cadet has no leisure except a short time 
after each meal ; but during the summer he has two 
or three hours a day for amusement. However, at 
no time during his cadetship .is he free from accounta­
bility for every moment of his time, sleeping or wak­
ing, and f-or every word and action. Every detail of 
his work and time is hedged about with orders and reg­
ulations from which there is no escape. He is taught 
to obey absolutely, unquestionably, in order that when 
he has been graduated he may know how to command. 
His bed and his clothes must be folded according to 
rule and placed just in their right places : His hair 
must be kept short. (Whistler, the famous artist, 
lost his cadetship because he would not have his hair 
cut, among other reasons. ) His person and his 
clothes must be immaculate at all times ; every going 
and coming must be registered ;  his quarters are sub­
ject to frequent and critical inspection ; every penny 
he spends must be accounted for. 

According to a cable dispatch, M. Michelin, the auto­
mobile-tire maker, has given a $20,000 trophy for an 
annual international aeroplane race. Besides the 
trophy, a cash prize of $3,000 goes to the winning avia­
tor. The length of the first race is not given, but it 
is the idea of the donor to double the distance each 
year. M. Michelin, according to the dispatch, has also 
offered a cash prize of $20,000 to the first aviator to 
travel between Paris and Puy de Dome, some 250 
miles distant, in an aeroplane before the year 1918. 
This prize is similar to that offered , by the London 
Daily Mail, which is $50,000 for a flight of 180 miles 
from London to Manchester, England. 

Drill, 4 P. M. Squads form for various drills. Some 
attend light battery ; others, standing gun, siege bat­
tery, seacoast battery, signal drill, target practice, 
pickets and advance guards, etc. Details for these 
drills change from day to day, and the drills them­
selves with the seasons. 

Among other recent prizes offered abroad is one of 
$2,500 for a flight of 10 minutes' duration this sum­
mer at the Munich exposition. It is also expected to 
hold an aeroplane race at Vichy, France, for cash 
prizes to the amount of $4,000. 

Recall from drill, D :  20 P. M. 
Parade, 5 :  30 P. M. to 6 P. M., depending on the 

season. 
Supper, immediately after parade. 
Call to quarters, 30 minutes after return of battalion 

from supper. Evening period of study extends from 
this time until tattoo. 

Tattoo, 9 : 30 P. M. Preparation for bed. 
Taps, 10 P. M. Lights out ; inspection. 
This schedule is an outline of the occupation of the 

All of this Spartan strictness is imposed upon the 
cadets because the Military Academy undertakes to turn 
over ' to the American army as officers men whose mor­
als, minds, and bodies it can guarantee, as well as men 
whose ability to pe;'form their duties it has insured. 

A recent number of the Bulletin of the Bureau of 
Standards contains a long paper by Messrs. E. B. 
Rosa and N. E. Dorsey describing a new determination 
of the ratio of the electro-magnetic to the electrostatic 
unit of electricity. The value found by the authors, 
as a result of researches continued without interrup­
tion since November, 1904, is v =  2.9963 X 10'., taking 
the dielectric constant of air as unity. Referred to a 
vacuum, this becomes 2.9971 X 10'•. The authors be­
lieve this is correct to within 1 part in 10,000. 
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SHOE-LACE FASTENER.-G. H. NICHOLLS, 

GalvestQn, Tex. The Qbject in this case is toO 
provide a shoe-lace fastener for bQots Qr 
shQes which shall be adapted toO ' prevent dis­
placement Qf the free end oOf the tongue as 
well as fQr securing the lace prQper against 
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improved means for feeding cotton intoO the SAFETY-RAZOR AND STROPPING DE'-
machine and fQr remoOving the dirt Qr sand. VICE.-S. B. BATTEY, New YQrk, N. Y. Tile 

wear. 

Electrical Devices. 
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digging wheel lifts the beets frQm the grQund their folded positiQn. One Qbject is toO provide 
WIRE-SUSPENDING DEVICE. - H. E. and carries them upward tQward the rear plat- a ladder and platfQrm cQnnected theretQ and 

STEVENS, Macdonaldton, Pa. The Qbject Qf fQrm where they are released frQm the blades adapted toO be autQmatically fQlded with the 
the inventor Is toO prQvide a device easily ap- Qf the wheel and thrQwn upon the said plat- ladder. 
plied, and moOre especially designed fQr use In form. MOLD.-W. J. MILLER, CQffeyville, Kan. 
mines and other places, fQr suspending and WEED-CUTTER.-C. A. DESPAIN, G. A. The invention Is an imprQvement in mQlds fQr 
securely retaining in position the feeder Qr KITT, and E. R. GORDON, HarrlngtQn, Wash. glass and Qther articles, being especially de­
trolley wire Qf an electric haulage device Qr The inventlQn refers toO agricultural imple- signed fQr use Qn glass mQlds. In operation, 
the like. It relates toO devices such as shown ments, and especially toO weed cutters. The when the mQld is clQsed the YQke is moved toO 
and described in Letters Patent Qf the U. S., Qbject is toO prQduce an implement Qf iliis Qr nearly toO Qr past the dead center Qf the 
fQrmerly granted toO Mr. Stevens and Mr. Gel- class Qf simple constructlQn, which will Qperate mQld, thus locking ilie mQld sectiQns securely 
latly. efficiently toO cut away Qr remQve weeds, rQQts, tQgether. 

INSULATOR.. FOR HIGH-TENSION CON-
I and similar QbstructiQns near the grQund NEEDLE.-F. B. FOSTER, Santa Barbara, DUCTORS.-S. H. SUM MERS CALES ,  Winnipeg, level. Cal. The InventQr accQmplishes the Qbject Qf ManitQba, Canada. More specifically, the CANE-CUTTER.-E. M. HIBBLER, LYQn, this imprQvement by fQrming the head of the purpQse oOf the invention is toO prQvide an ar- Miss. The construction in iliis case is simple needle with an aperture which enter& the rangement fQr virtually increasing the length and enables the ready adjustment Qf the parts blunt end substantally centrally, and emerges Qf the path of leakage from the cQnductQr toO and alsQ permits the remQval of the handle Qr a shQrt distance therefrom at one side. At the the arm, and, fur.ther, toO prQvide an .arrange-' f the blade, and the substitutiQn Qf new Qnes, PQint of emergence Qf the aperture an inter­ment fQr prev�ntmg, as far as pOSSIble, the i and alsQ provides, apart from the cQnnecting secting grQoOve is prQvided, which is Qf jluffi­leakage which IS e,:,hanced b! the. presence Qf bQlts, a device made in four parts, any Qne Qf cient depth toO cQntaln the strand Qr ligature water around the msulatoOr m ramy weather. which may be replaced whenever necessary be- with which the needle is threaded. 

INSULATOR FOR HIGH-TENSION CUR- cause oOf breakage Qr Qtherwise. 
RENTS.-L. STEINBERGER, New YQrk, N. Y. 
This latest inventiQn of Mr. Steinberger re- OC General Interest. 
lates toO insulatQrs and admits Qf general use, COIN-RECEPTACLE'.-E. W. ROBERTS New b.ut is Qf peculiar service �pon tran�mission i York, N. Y. The Qbject here is toO prQ�ide a 
�mes ca�rymg currents Qf hIgh potentIal, and receptacle fQrmed frQm a single blank by fQld­IS especIally adapted toO prevent arcing from ing it intQ box fQrm and IQcking it by integral the line �Q the support un?er cQnditiQns where IQcklng flaps, toO fQrm a slit for the introduc-such arcmg WQuid QtherWlse take place. I tion Qf the cQins, an

, 
d toO 

,

prevent removal Qf --- ,- coins depQsited in the box. It is designed fQr 
OC Interest to Farmers_ use Qf children as a savings bank, Qr fQr mite 

HAY-BALER.-R. E. ZI M MERMAN, TrQY, SOCieties, Sunday-schoQls, etc. 
Kan. The invention relates toO iliat class Qf PYROGRAPHIC TOOL.--J. P. Mtl'LLER, New 
bale presses In cQnnection with which wire RQchelle, N. Y. This thermocauter Is pro-

BOTTLE.-W. HARRISON, Day Dawn, Mur­
chisQn, Westem Australia, Australia. Mr. 
HarrlsQn prQvides a bottle which cannot be 
refilled after being Qpened and emptied, with­
Qut the refilling thereQf being clearly apparent. 
This Is accQmplished through the releasing Qf 
a device detachably cQnnected to the stopper, 
said device drQPping toO the bQttom Qf the 
boOttle as the stQPper is removed. 

KNOCKDOWN PLANT-BOX.-N. HIGHT, 
WQlfbQrQ, N. H .  The boOdy PQrtiQn of the bQX 
is in sections separable from each other and 
from the bQttQm, means being prQvided fQr 
hQlding the parts clQsely assembled while the 

plants are grQwing in the bQx, which IQcking 
means can be cast Qff toO provide for separa­
tiQn Qf parts and exposure , Qf earth In which 
the rQQts are cQntained, enabling the plants toO 
be remQved and transplanted with their mQther 
earth Intact . 

AIR-SHIP.-E. F. LEEDS, MQunt Carmel, 
Ill. The ship is constructed with a screw Qr 
auger which is driven by suitable means, as 
an electric mQtor Qr turbine engine, and 
Qperates preferably as the sQle means for lift­
ing and driving the ship in its flight. A car 
is suspended frQm Qne end Qf the screw, frQm 
which the relative directiQn and inclinatiQn Qf 
the screw may be cQntrQlled by a rudder hav­
ing a universal cQnnection at the rear end Qf 
the ship. 

PIPE.-F. P. NoOURSE, LewlstQn, IdahQ. The 
invention provides fQr the cQllectiQn Qf saliva 
and nicotln as it passes toO and frQm the 
bowl, and the easy remQval of the same In 
cleansing the pipe when desired ; It alsQ prQ­
vides for the cutting Qf the charred tQbaccQ 
and Qther cQllected matter from the bQttQm Qf 
the bQwl, whereby It will fall oOut with the 
ashes, etc. 

PHONOGRAPH-HORN.-V. H. RAPKE, New 
YQrk, N. Y. One purpQse here is toO provide a 
cQllapsible phonQgraph hQm or megaphone, 
wherein the sections can be compietely sepa­
rated Qne frQm the other, and cQmpactly 
nested, and to prQvide simple means fQr draw­
ing the sectiQns tQgether, which means can be 
quickly and cQnveniently applied Qr remQved. 

EGG-TESTER.-C. F. SWANSON, St. Paul, 
Minn. The purpQse in this' case is toO prQvide 
nQvel details Qf constructiQn fQr a tester, 
which are simple and very effective in service, 
affQrding cQnvenient means for giving mirrors 
emplQyed any inclinatiQn frQm a vertical PQsi­
tiQn, toO reflect rays Qf light impinging thereQn 
at a prQper angle fQr illuminating eggs held 
in the tester fQr inspection. 

EGG-LIFTER.-C. F. SWANSON, St. Paul, 
Minn. The invention relates toO lifters em­
plQyed for lifting eggs in quantity frQm a crate 
or the like, disPQsing the eggs while In the 
lifter for Inspection in a tester device, and 
after they are tested retuming the eggs In 
prQper Qrder within the crate. The Qbject is 
toO simplify and imprQve the lifter device for 
which a patent was fOrmerly issued toO Mr. 
Swanson. 

FISHING-TOOL.-W. H. BUTTON and E. 
DYER, BandQn, Ore. ' This tOQI is Intended fQr 
use in fishing Qut drills and Qther like devices 
from 0011 wells, artesian wells, and other bor­
ings. The object of the inventQrs Is to prQvlde 
a tQQI Qf this nature, which will Qperate toO 
effectively grip tOQls which have been IQst In 
borings, whether they may be in an upright 
position or have fallen over toO Qne side. 

WINDOW.-S. U. BARR, New YQrk, N. Y. 
The aim Qf the present invention is toO prQvide 
a window which is completely dust proQf and 
air tight, and prQvided with multiple sashes 
having interlocking stiles, toO give the window 
the appearance Qf a statiQnary muntin sash, 
but the sashes are capable Qf being Qpened and 
closed although nQ ' mulliQns are used. It re­
lates toO such as described in the Letters Patent 
Qf the U. S., fQrmerly granted to Mr. Barr. 

MATCH-CASE.-W. L. CHAMBERS, Brook­
-ville, Ind. The improvement refers toO match 
safes Qr match cases such as are carried in 
one's PQcket. .The Qbject is to prQduce a case 
which is simply constructed and which can 



Scientific American. 

sm' gle match J PROJECTILE.-J. A. BON, Pavilion 10, I heater comprises a body and fire pot, the be readlIy operated to produce a I from the case when desired. Vieux I<'ort, Vincennes, Seine, FrancE!. By its former having a chamber extending around' 
F ·  construction this elongated projectile during three sides thereof and having the other side DEVELOPING TRAY. - M. P. 
f 

OKAN, 
' its movement in the air has its longitudinal of body provided with a door above the pot, Johannesburg, Transvaal. The tray is or use 
axis always brought to the tangent to the the side being provided below the door with a in holding plates or fihhs while being devel- in 'd f th t d trajectory of its center of gravity, on which it water-back form g one SI e 0 e po . an oped and is adapted to enable the plates or h t t d ith th in h b sen s Of film; to be examined by transmitted light takes a position of stable equilibrium, wit ou connec e w e rna c am er, a e " 
being necessary to impart to the projectile a aIterna ting bame partitions comprising a series without being removed from the tray, and also 
rotary motion about this axis. It may be fired of tubes and plates overlying the same, the to enable the entire operation to be accom-
in a smooth bore gun or ordnance, or employed tubes of the several series " being smaller than plished without requiring the film or negative 
for " loading a shell, a case shot canister or a those of the next lower, and the tubes of the to be handled by the operator. 
sporting or other cartridge. several series connecting independently with 

CURRENT-MOTOR.-C. A. NEYLAND, Spo-
DRY ORE-CONCENTRATOR.-G. TOLMIE, the water space 01' the body. 

kane, Wash. One purpose here is to provide 
Ogden, Utah. The improvement is especially BOILER.-E. E. LARRABEE, Williamston, a motor wherein the speed of the current regu-
applicable as a dry concentrator to operate Mich. The boiler or heater is of a water-tube lates the speed and power of the pump, and 
upon ores having a relatively high specific type, and arranged for generating steam or for wherein also the paddle leaves the water at t f h t. gravity. The concentrator will operate very use in hot water heating sys ems or ea mg 

current at mid-stroke, thereby deriving the 
curs. advantage, to provide a large heating surface 
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Machines and Mechantcal Devices. 

TYPE-WRITER.-W. GOERW ITZ, Berlin, Ger­
many. In this improved carriage feed mech­
anism, an escapement " mechanism defect is 
a voided, since on the one hand the pinion re­
mains in constant engagement with the car­
riage rack, and on the other hand the pawl is 
made to work with a special escapement 
wheel, so that the ratio of the pinion and the 
wheel can be proportioned at pleasure without 
heightening the type-writer and that the teeth 
of the wheel and those of the two pawls can 
be large and strong enough to prevent them 
from breaking. 

DESICCATING A P P A R A T U  S .  - H. 

an acute angle but at opposite inclinations, 
efficiently to separate the ore or values from the water, the boiler being arranged to utilize occupyihg a position at right angles to the 
the dirt and gangue with which the ore OC- 1 the heat units of the burning fuel to the fullest 

utmost power from the current at such time. 
RELEASE. _ C. C. in a small space, to insure rapid circulation of CAMERA-SHUTTER PIPE-FISHING TOOL.-R. G. SANFORD, 

LITTLE, San Jose, Cal. One purpose here is to the wa�er and quick h;ating thereof for steam and simultaneously ventilated and, as a con­Yonkers, N. Y. The purpose of this inventor 
provide a device for automatically operating or generatmg or for heatmg purposes. sequence, the parts adhering to the surface of is to provide a form of tool that is under the 
releasing the shutter of a camera at a known BOILER-FURNACE.-W. N. . B EST, New the rollers are prevented from baking on, so complete control of the operator at all times, 
interval after the photographer- leaves it, en- York, N. Y. The invention pertains to im- that the output of the drying rollers is in­
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�; abling the photographer to appear in the provements in boiler furnaces in which oil is creased . 
. t t k Means provide for rendering used as a fuel, the object being to provide OSCILLATING MOTOR.-H. F. W. FALKEN-

PAUCKS CH, Landsberg-on-the-Warthe, Prussia, 
Germany. According to this invention an 
agitator is provided between the drying rollers, 
having arms of a shape adapted to the cir­
cumference of the rollers. By this agitator 
the substance fed between rollers is stirred 

means applied to its body portion, the jaws P'C ure a en. 
th d '  d'ly adaptable to almOst all types means not only for the purpose of admitting BERG, 16 Weissenburgerstrasse, Dortmund, Ger-carried by the body will practically sustain it 
an� :i:�:

e 
::

a 
c�meras. air requisite for combustion in the burning of many. The invention has for its object dis-and so grapple the interior of the pipe or tube fuel, but also to provide means to deflect heat tributing means for hydraulic machines with as to carry the same upward with it. " GUN-REST.-J. JERANEK, New York, N. Y. 

so that no impingement of heat will be de- an oscillating p. iston which produces reversal The gun rest is especially adapted for use by PROCESS FOR PRODUCING PORELESS flected against any of the elements of the of the distributing slide valve. The latter 
AND WELL-ADHERING ELECTRODEPOS- sharpshooters, marksmen. , and In. fantry, wh.ere 

bOI'ler. ' b t with its reversing member is arranged in a ITS.-H. SCHMIDT Cologne-on-the-Rhine Prus- very accu�ate shoot�ng IS essentIal. An. 0 Jec 
GAS-BURNER.-E. E. KEHNERT, Lorain, special casing, into which the water under sI'a, Germany. This process consists i� first ' is to prOVIde an adJustable gun rest WhICh �an 

Ii t. pressure enters, after partial reversal of the b fi l t d P the ground and WhICh Ohio. In the present patent the app ca Ion providing the metal to be electroplated with e rm y mo�r;' e u on , 
is a division in part of a former application slide valve into the obturating position for the t · f t i ll which melts at presents a ngld support for the free end of a 

admI'ssI'on of water under pressure has been a coa mg 0 a me a or a oy rifle or other weapon. of Mr. Kehnert's. The invention is an im-a lower temperature than the final electro- provement in burners for gas or easily vapor- effected by impact of the oscillating piston, deposit, in then electrolytically depositing the ized hydrocarbon oils, the same having certain and acts upon the reversing part of the valve final coating, and in melting the intermediate Hard",are. features of novelty, whereby a superior result whereby it is displaced into its end posi-coating. 
SCISSORS.-E sTHER E. FLYBERG, Baudette, is obtained in respect to combustion and tion. 

FOLDING UMBRELLA.-W. THI!lDORF, �t. Minn. The invention is an improvement in calorific effect. "BOX-CLEAN ING DEVICE FOR CONCEN-Vincent, Minn. The device is constructed WIth I scissors and may be used for ordinary work. SMOKE-CONSUMING FURNACE. _ J. B. 'L'RATING-TAB LES. _ E .  H. SHACKELFORD, a telescoping staff, the telescoping members of When it is desired to cut button holes, the HARRIS r Nashville, Tenn. The "furnace is ar- Salt Lake City, Utah. Concentrates when dis­which are adapted to be positively retained in thumb nuts are turned to release the points, ranged to produce a high heat and complete charged into a box, tend to settle to the bot­extended and contracted relations by a sec- when a spring will force them into position combustion by the burning of a mixture of air tom in a tight or den,se mass, and the object tional nut carried by the inner member, this for use. By turning a set screw, the length and producer or water gas, the latter being of the inventor is to provide means to keep the latter also carrying the ribs, each of which is of the button holes may be accurately gaged, obtained by superheating the steam to dis- concentrates continuously stirred up or in mo­composed of two sections slid ably connected the said set screw limiting the closing move- sociation and passing the dissociated oxygen tion and to move them slowly and gradually together, with a spring catch for connecting ment of the blades. and hydrogen in fine jets into the prod- to the outlet or discharge pipe, which, with the two sections of each rib when the um-
PIPE-WRENCH.-A. B. HEIMANN, Coalinga, ucts of combustion arising from the bt1rn- the flow of water supplied to tables will act to brella Is outstretched. 

Cal. The improvement is especially adapted ing fuel In the fire box, the air being highly discharge the valves through the outlet. The 
TOOTH-BRUSH CABINET.-G. A. WEID- for use in the construction of pipe wrenches heated before entering the box and reaching device cleans outlet boxes of vanners, Willley 

HASS, JR., New York, N. Y. One purpose in this of unusually large size. More specifically, the the gas. The invention relates to furnaces tables, and other kinds of tables. 
improvement is to provide a cabinet especially wrench is intended to be used for facilitating such as shown and described in former pat- COAL-MINING DRILL-POST.-P. ROMMES, designed to hold tooth brushes, each brush the laying of line pipes for oil wells, and for ents granted to Mr. Harris. Pittsburg, Kan. Of the several objects of this having a compartment for its especial accom- screwing and unscrewing the sections of the invention one is to provide means for deter-c fbdation, and to so construct the device that pipe casing at the well. mining the course the drill  will take before it will be sanitary, and so that the brushes, 

AX ATTACHMENT FOR SAWING LOGS.- Hougehold "'tllities. 
the post is firmly set and to save labor and While perfectly protected, are readily accessible � " tI'me Another to prevent the post from giv-L. SM ITH, Myrtle Point, Ore. This invention STOVE.-E. C. COLE, Chicago, Ill. The im- ' 

, at any time. 
refers to means for cutting or sawing logs or 

provement I'S ill draft devices for use in stoves. 
ing way when set on a soft or uniform bottom. 

DISTR IBUTING AND CONVEYING BELT. timber. The object of the improvement is to . .  Another, to afford means for attaching or con-
T. J. CARTER, Temple, Oklahoma. In operation produce a support or guide for a saw which The check draft a?mitted through an . arr mlet necting threaded " box of improved pattern, and 
the pins convey straw and other like bulky b r dil attached to a 10 or tilliber I cannot get down 111to the stove, �s Its outlet others of various types and makes. Means 

h'l fl '  ht '11 ca.n e .ea y g ! or discharge at the upper end WIll be above quickly and readlly shift the threaded box to substances, - w 1 e a Ig WI convey ores, WIth ordmary �ools. . T�e means afforded are I the level of the stove and the entire air ad-crushed stones, ear corn, saw mill refuse, and suitable for qUIckly nggmg up a rest for the . ' a higher or lower plane without changing the 
other substances, and the belt, with other saw blade which will �uide it when working mltt�d as a. check will so operate, . and no adjustment of the coupler. 
flights, distribute seed cotton to a battery of h 

- ., portIOn of It can pass downward mto the MACHINE FOR FEEDING AND AFFIXING two or more gins. An apron is designed " for throug a log. stove · to operate as a burning draft. Down- LAUNDRY-TAGS.-F. F. AKERLY and W. binder elevators and grain belts and separa- GAS AND PIPE CONNECTION .-H. E. draft furnishes surface combustion whereby to BORCHERT, Reno, Nev. The machine insures a tors, and similar apparatus. LOEBlll, 49 Greenville Avenue, Jersey City, burn the gas and prevent the puffing of the continuous automatic feed of tags while any N. J. The object of this invention is to con- stove from accumulation of gases in the upper COVER ING.-J. P. COSTIGAN and J. F. J. . d th d '  b tt h d of them are contained in its receiving cylinder 
COSTIGAN New York N Y This invention 

nect any pIpe, an e �vlce can e
h 

a aC
fi 

e part thereof. and provides a mechanism whereby it can be 
pertains' 'to coveringS' fo� b�ilers, pipes, etc., to every description of ttings, suc tS �e- AUTOMATIC EGG-BOILER.-L. LECLERC, conveniently and rapidly operated by one in­and its object is to provide a covering easily engines, automob�l�, �ater b�ilers, e c

t d 0 New York, N. Y. The invention refers to au- dividual .  It distributes and affixes tags to 
applied, and arranged to form an efficient non- washers are nee e .  t c:n � cOr;'�;

c � 
t�r tomatic egg boilers, and the object is to pro- the articles to be laundered, the tags being 

d 
disconnected in one secon , an WI ou e duce a device of simple construction not in- those for which Letters Patent were formerly conductor of heat or cold. It may be rna e use of a tool. It can also be regulated by the . 1 k t h' h ' ll t of any length and cut to suit, tbe cut end of screw-ca so that it can not open by any volvm� a c oc move men , w IC WI op.era e granted to Messrs. Akerly and Borchert. 

the matrix being sealed by the use of plastic pressure: The system is of a simple and dur- to bOll eggs . an� remove them a�tomatIc�IIY COMPUTING-SCA L E.-W. PETERKIN, New asbestos, magnesia, cement or other suitable able construction. An illustrated description after the expIratIOn of a predetermmed perIOd. York, N. Y. The object of the invention is to material. of this gas and pipe connection appeared in I DRUM-TRAP.-P. AYRES, Ocean Side, N. Y. produce a scale of simple construction wbich SMOKE AND FUME CONDENSER .-J. T. the SCIENTIFIC AMERICAN of February 22. The trap is for use on bath tubs, baSins, wil l  operate to indicate the cost of any article YATES and J.  DEVEY, Lehi, and W. B. RICHAN SASH-LOCK.-J. H. BARTON, Brownsville, kitchen sinks, urinals, a?d like devic:s, an? weighed, at any price per pound. It constitutes and v�. A .. DEVEY, American Fo�k, Uta�. The Tenn. The inventor has in view an improved permits of securely screw.mg the cover . m POSI- a convenient counter scale to be used in stores in:�n�IOn IS for t�e purpose of" collectmg �nd lock which is ada ted to securely lock both tion . on . the threaded . rmg h�ld agamst the or similar places where small quantities or utll Izmg the escapmg gases from metallurgIcal , h t d '  Pd ·t · ·th · th I turmng m the lead casmg, portIOns of the lead weights of provisions or materials of any kind . .  . .  sas es a any eSIre POSI Ion WI In e - w n- " fur�aces and thereby aVOIdmg mJury to .vege- dow frame and which operates to make the material. of " the casmg :xtendmg over the top are to be sold. tat IOn , etc. , as well . as savmg gold, sIlver" window ;oof against burglars in that the of the rmg to for� an Ir;'tegral �asher for the PNEUMAT I C  ACTION.-H .  MEYER, New copper, sulfur, arsenIC, and other elements h 
p 

b I k d ft b k' th cover to rest agamst, WIth a VIew to prevent s· elf-. . .  sas es cannot e un oc e a er rea mg e York, N. Y. 'rbe invention pertains to usually carrIed �way and lost m the aIr .  It 
lass b assing the hand through the window I leakage of gas or other matter. players, self-playing pianos and like musical su��resses and dlspos.es of the smoke and gases �o the Yl!k. WINDOW ATTACHMENT.-F. S. BURGESS, instruments, and its object is to provide a arlsmg from combustIOn of coal and other fuel , , r ' < New York, N. Y. Noise and Its consequent dis- pneumatic action which is simple, durable, and and avoids the nuisance of such escaping COMB I NED AUGER-HLAD AND REAMER. I f t d b ' d h k' . th I E J W B '  C · t N C In the com or cause y wm ows s a mg m e compact in construction, to permit its con-smoke. I < . . HEELER,

. 
ryson. 1 y, . . frame in windy weather is overcome in this venient installation above the key board for 

RECORD-BOOK.-F. O. KING, Aitkin, Minn. · present patent the m ven�lOn has refer
;

n
l
ce to invention by providing a keeper having a spring direct connection with the piano or other The object here is to provide a time book, a combined tool adapted. � bore a �uc arg,;r and a bolt movable into the keeper against the action. register, class book, or other book of record, hole in wood or other SImIlar material than IS stress of the spring ; the latter preferably ANTIFRICTION GRINDING-ROLLER .-H. in which may be readily recorded a plurality possible with the tool now commonly em���yed, being movable from one side of the keeper to Il g S S ER, Alpena, Mich. In the present patent of names or articles, together with a record and in its employment �aking it POSSI e to the other, wbereby the same keeper may be the invention has reference to rollers used in of summaries and averages connected there- bore at one operation, t us saving a second used at either side of the window. mills and analogous grinding devices, the more with arranged on opposite pages. handling. 

DRAWER AND DRA WER-SUPPORT .-H. B . particular object being to so mount the roller 
PLA'l'E-I-IOLDER .-G. B. HALL, Yarmoutb , SHEARS OR SCI S SOR S.-A. PROHASKA, STARRETT, Clinton, Mich. In this patent the as to give it a 'maximum efficien"cy coupled with Nova Scotia, Canada. The object of the in- Philadelphia, Pa. The object of this inven- invention has reference in part to a slidable a minimum of friction. ventor is to produce a plate holder" of simple tion is the iJrovisioll �f a new and improved drawer and in part to an extension slide CONCRETE�l\nXER .-H . construction which will enable plates of vari- shears or SCissors. havmg blades of 

h
steel and adapted to support the same and to means Mich. The invention relates �:

S
!��h in!;�

e
�:; ous dimensions to be held securely and cen- handles of cast Iron, brass, or ot er me.tal l for connecting or locking them together. The than steel and arranged to hold the cuttmg I t . f . b d k d working plastic substances, and more particu-trally disposed in the holder. It relates to . .  suppor IS or use m ureaus, es s, an larly to a type of machine suitable for mixing edges of the blades m proper cuttmg contact 1 t' 1 f f 't holders, such as used by photographers for with each other. ana ogous ar IC es 0 urni ure. "concrete and ()ther moldable materials used in holding photographic plates when placed in the MOP-WRINGER.-W. T. PHILLIPS, Los building. It is sought not only to add an camera. Angeles, Cal. In this improvement, the levers adequate supply of water to reduce the com-

H AME-FA STENER.-J. W. GONCE, Kinder- Heating and Lighting. carrying the wringing rol ls are pivoted to the posite material to proper consistency, but hook, Ala. The purpose of the improvement is HEA 'rING AND VENTILATING SYSTEM. vertical standards forming rigid and per- further to add a quantity of dry material for to provide a strong, durable, and satisfactory -W. R. MACDONALD, Pittsburg, Pa. The ob- manent attachments of a flanged or socketed taking up excess of water by hydration, for con­lever fastener for hames that will act to draw ject here is to provide " means whereby the air base adapted to rest in the floor and to receive ferring upon the finished material a suitable the hames tight and hold them taut, the con- may be heated either by an ordinary combus- and support a bucket, or pall, the latter consistency. nection being such that the fastener can be tion furnace or by electrical means, and at being entirely independent of the wringer. ARBOR.�O. ROSE, Crown Point, Ind. The adapted to hames of different sizes. the same time treated electrically before de- CLOTHES-DRIER.-J. R.  SCHMIEDER, Cin- purpose in this instance is to provide means FOLDING UMBRELLA.-W. C. WALLAR, li very to rooms. The invention is for use in cinnatl, Ohio. The object of the inventor is to for fastening the spring to the arbor, said ByeSVille, Ohio. The invention has reference residences, public buildings, and the like, and provide a drier simple and durable in con- means including a form of collet easily placed to umbrellas and the object of the inventor is relates more particularly to the means for struction, and arranged to accommodate a la�g7 1 or removed and which will securely hold the the production of an umbrella having a simple heating and treating the air delivered to amount of clothes in a comparatively small end of the spring without bending or distort­construction, which will permit it to be J'endi ly rooms. space, and to permit of quick folding into a ing the same. The collet furthermore main­taken apart and folded for shipment or for HOT-WATER HEATER.-J. A. COPPRIDGE compact form for conveniently storing the I tains or does not destroy the true circular packing in a traveling case or uunk. I and E. W. COPPRIDGE, Richmond, Va. The drier. shape of the surface upon which the spring 



MARCH 14, 1908. 

is wound, so there is nothing to make a lump 
or kink in the spring. 

COIN-CONTROLLED APPARATUS. - H. 
MEYER, New York, N. Y. This apparatus is 
designed for use on an automatic or self·play­
ing piano, and arranged to allow the use of 
a single note sheet containing a number of 
pieces of music, only one of which is played 
at introduction of the coin, the sheet heing 
automatically arranged at the end of the last 
piece, to start playing the first piece on in­
troduction of another coin. 

OILING DEVICE.-B. H. PADDACK and 
A. A. DINWIDDIE, Granada, Col. The device is 
more especially designed for oiling the bearings 
of shafts, axles, and other machine parts, and 
arranged to automatically deliver the proper 
amount of 011 to the part of the machine as 
ong as it is running, to stop feeding oil 

when the machine stops, and to re-use , the 
drip 011. 

OIL - CLEANING APPARATUS. - L. W. 
BROWN, Bakersfield, Cal. The inventor uses the 
exhaust steam from engine driving on well as 
a heating agent for rendering oil limpid and 
heating and keeping hot a body of water in 
separating tank, causing sand to mechanically 
separate and precipitate therefrom ; live steam 
may be used if desired. The apparatus may 
be connected with an oil well pump and a 
steam engine and , boiler, and to operate con­
tinuously and clean the oil as fast as produced 
from the ground. 

PACKAGING-MACHINE.-W. A. FANNU!G, 
East Orange, N. J. The aim of the invention 
is to provide a packaging machine inore espe­
cially designed for accurately and quickly 
packaging raisins, currants, and like fruits 
and products in predetertnined quantities and 
wiHlOut danger of ,injury to the fruits or 
products. 

POWER·TRANSMISSION APP ARATUS.-C. 
R. KEITH, Tarrytown, N. Y. The improvement 
has in view the provision of an apparatus 
more especially designed for motor vehicles, 
and in which a driving shaft is adapted to 
positively drive a driven shaft at more than 
two different speeds in one direction, as well 
as positively d1:ive the driven shaft in the 
opposite direction. 

AUTOMATIC BUTTON CUTTING AND 
SHAPING MACHINE.-W. S. WATSON, Mem· 
phiS, Tenn. The object in this case is to pro· 
vide a machine, arranged to accurately cut 
the button to the desired thickness �nd at the 
same time face the button properly, and while 
automa tically and securely holding the shell 
in proper position to permit , of using the shell 
economically, at the same time producing but· 
tons of high quality. It is such as shown 
and described in the app'lication for Letters 
Patent of the U. S., formerly filed, by Mr. 
Watson. 

PAINTING APPARATUS.-M. G. BARRIER, 
Shawnee, Oklahoma. The apparatus is espe· 
cially designed for painting smoke·stacks , or 
other high stacks on the outer sides, and it is 
more particularly an improvement upon the 
machine for which Mr. Barrier formerly ob­
tained L�tters Patent. The novel features 
embodying the improvements are the result of 
experiments and use and render the original 
machine practically perfect in operation. 

BOILER WASHING·MACHINE. - J. W. 
SEIFERT, East Point, Ga. The present inven· 
tion is an improvement upon the machine for 
which Mr. Seifert formerly received, Letters 
Patent. He has greatly simplified , and reduced 
size, cost, and weight of the original, and in· 
creased its efficiency. A great advantage is 
secured ' in preventing clothes from coming ' in 
contact with the edges of the woven·wire peri· 
phery of the drum. 

WIND·MOTOR.-D. D. MCINTYRE, Bucklin, 
Kan; The motor is of that type in which 
there is no rotating wheel, but the force of 
the wind is applied directly to produce the 
oscillation of a frame. To throw out of ac· 
tion, the blades are adjusted and held edge· 
wise to the wind by means of a rope which 
connects with a shifting lever and extends 
through suitable guide eyes down through the 
collar and hollow vertical �tandard. 

SAWING APPARATUS.-E. T. DAVIES, 
Portland, Ore. The device comprises two pul· 
leys which carry a band saw. The pulleys 
are mounted in a frame and are adjustahle 
with respect to each other. One of the pul· 
leys is provided with a straining device or 
tension mechanism which may be regulated at 
will and which will provide the necessary ten· 
sion of the band saw. 

Musical Devices. 

CLARINET.-H. BONN, JR., Scranton, Pa. 
In this patent the invention relates to musical 
instruments, and Its object is to provide a 
new and Improved clarinet arranged to enable 
the musician to easily manipulate the key 
mechanism for correctly renclering certain 
tones and trills. 

MUTE ATTACHMENT FOR PIANOS.-E. 
I. PFEIFER, Austin, Tex. This attachment is 
arranged to permit of instantly changing the 
piano from an active one to a mute plano and 
vice versa, and without impairing the t6uch 
when the parts are in either the mute or 
active position, at the same time preventing 
wear of the action parts by throwing the 
plano action completely into position of rest 
during the time the mute attachment Is in 
service. 

BELL-PIANO. r' J. BAVA.S8Y, Copperhill, 

Scientific AIIlerican 
Tenn. The object in this instance is to pro­
vide an improved bell piano, which is simple 
in construction and arranged to permit of 
properly sounding the bells on playing the 
piano keys, and to damp the bells whenever 
desired upon actuating a pedal mechanism. 

Prime Movers and Their Accessories. 

EXPLOSION-ENGINE. - C. L. EDWARDS, 
Vernon, N. Y. The exhaust valve first opened, 
the products of combustion escape through the 
outlet to the outside, the push rod being en· 
gaged by a portion of the cam. The piston 
commencing its forward stroke, the rod is 
engaged by another portion of the cam, con­
tinuing the opening motion of the valve until 
the top collar thereon engages the inlet valve 
collar, after which this valve partakes of the 
motion of the exhaust valve, moving forward 
to cover the exhaust port, and to move the 
inlet va'Ive away from the petticoat to uncover 
opening through said valve, permitting the 
charge to be drawn into the cylinder by the 
piston. 

INTERNAL-COMBUSTION ENGINE.-R. S. 
THOMPSON, Chicago, Ill. The invention refers 
to improvements in internal combustion en­
gines, and more particularly to means whereby 
an explosion may be obtained in the cylinder 
at every revolution of the crank shaft and the 
cylinder completely scavenged of the exhaust 
gases before each fresh charge is admitted. 

ROTARY INTERNAL-COMBUSTION EN­
GINE.-J. HOKANSON, Newark, N. J. The in­
vention has reference to improveIUents !nore 
particularly to that type of engine in which a 
separate explosion chamber is provided, into 
which the fuel charge is compressed and from 
which it is admitted into the annular cylin­
der to expand against the piston therein upon 
the ignition of the charge. 

INTERNAL-COMBUSTION TURBINE.-P. 
KRAUSE, Babylon, N. Y. One of the objects 
here is .to provide a device operating upon 
the same principle as the common form of 
steam turbine, but connected directly to a com­
bustion chamber, whereby mixtures of air 'and 
a combustible fiuid may be ignited and the 
products of the combustion delivered directly 
to the blades of the turbine. 

RaU",ays and Their Acces80rles. 

CAR·REPLACER.-H. E. MATTHEWS and 
W. P. MATTHEWS, Salida, Col. The object of 
this in ven tion is to produce a replacer, formed 
in such a way as to facilitate Its being held 
in position when in use, and to provide a 
form for the outside replacer which will 
facilitate the passing of wheels over the de· 
vicG which have not become displaced from 
the track. 

CAR·STAKE.-F. W. LAWRENCE, Bonner, 
Mont. The invention refers to stakes for gon· 
dola or other fiat platform cars, used for 
carrying timber, scantling, boards, or other 
freight piled upon the fioor. The object is to 
provide a car stake which renders it light, 
strong, convenient to apply and remove, and 
that will enable the quick folding of the 
stakes on the side of the car, for affording 
access to material on the car that is to be 
unloaded. 

HAND SIGNALING · LANTERN. - E. M. 
TOMLINSON, Castle Hous�, Petersfield, Hants, 
England. The construction of 'the lantern is 
such that merely by sharply twisting the 
hand which holds the lantern, the frame 
carrying the dltIerent colored glasses will be 
caused to rotate, relatively to the lantern b,ody; 
through a definite angle, and may at each such 
operation bring a different colored glass into 
registration with the bull's·eye of the lantern. 

GRAIN·CHUTE.-A. G. YOUNG, New Lon­
don, Conn. The chute is adapted for drawing 
grain from a car and delivering it in to sacks 
or other receptacles to be weighed, the con· 
struction of the chute being such that it can 
be quickly and conveniently applied to a grain 
door and ' as expeditiously and readily removed, 
thus obviating the shoveling up the grain to 
provide room within the car for scales. 

CAR·MOVER.-V. GuszTAV, Vienna, Aus· 
trla·Hungary, 1, Schottenring 25. In the 
present patent the invention has reference to 
a device for moving cars upon tracks, which 
is designed in such a manner that the hand· 
lever may be swung laterally in order that 
the person using the car mover may stand 
either between or outside of the track. 

LOCOMOTIVE FLAG·SIGNAL AND CASE. 
-,J. P. LYON, Ogden, Utah. The invention 
relates to the ' classification fiag signals ordi· 
narily carried by locomotives and consists in 
a case designed to be carried upon the front 
part of the locomotive between headlight and 
smokestack, and a set of metallic fiags carried 
thereby and arranged to be housed within the 
case or displayed on each side of the case as 
required, the case and fiags being especially 
designed and related to each other. 

AUTOMATIC RETAINING · VALVE. - C. 
MARTIN and M. BEASLEY, Dickson, Tenn. The 
invention refers to fiuld pressure brakes of the 
Westinghouse and like types, and its object 
is to provide a valve, arranged to retain the 
pressure in the brake cylinder while recharg· 
ing the auxiliary reservoir, thus preventing the 
acceleration of the train, 'especially when run· 
ning down a steep grade. 

HAN[)·CAR:....;..J. W. FINCH, Elizabeth, Miss. 
The object in this case is to provide Improved 
means for driving a hand·car, partlculaJ;ly with 
respect to the drivm. connections l!etween the 

rocking or working lever and a planetary 
gearing from which motion is transmitted to 
wheels. 

GRAIN·CAR AND DOOR THEREFOR.-H. 
ALSOP, Chicago, Ill. More particularly the in· 
vention relates to the sliding doors of grain' 
cars and means for mounting said doors, its 
object being to provide an efficient closure for 
the usual door opening, whereby grain may be 
stored in the car and prevented from leaking 
out, and also to provide means for opening the 
doors and discharging the grain from the 
car. 

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

HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is tor 
our information and not for publication. 

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

Inquiries not answered in reasonable time should be 
repeated ; correspondents will bear in mind that 
Bome 8Dswers require not a little research, and, 

, though we' endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

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

Special Written Informa.tion on matters ot personal 
rather than general interest cannot be expect�d 
without remuneration. 

Scientific America.n Supplements referred tll may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent tor examination should be distinctly 
marked or labeled. 

( 10675 ) ' W. J. H. asks how to give tin 
a crystalline appearance. A. The moire 
metall1que, or crystallized tin plate, Is much 
used for trunks and fancy articles, and is 
usually prepared from well·annealed and well· 
tinned charcoal iron plates, by rinsing the 
plates with dilute nitric or nitro· muriatic acid, 
and then with water. The cleansed plates are 
dipped for a few moments in nitric acid, 
1 part, and muriatic acid, 3 parts, diluted 
with 1 to 3 volumes of water and heated to 
about 180 deg. F., and after a short exposure, 
rinsed in running water. Repeat, if necessary, 
until the crystals are properly developed ; 
then rinse in hot water, and dry in the air. 
Then 011 or lacquer. Hot tannin or caustic 
soda solutions may also be used to develop 
the crystalline structure. 

( 10676 ) R. S. P. asks : 1. Will you 
tell many inquirers the chemical combinations 

( 10678 ) C. J. C. asks : A maintains 
amber is non·infiammable, and will not burn, 
and B maintains amber is infiammable and will 
burn. Who is right, A or B ?  A. Amber is a 
fo ,il gum, known in mineralogy as succinite. 
It is a compound of carbon, oxygen, and hy· 
drogen, as are all vegetable resins and gnms. 
It will therefore bum. It does bum with a 
yellow fiame leaving a carbonaceous residue. 

( 10679 ) J. H. E. states : I have ob· 
served that in printing from a plate in photog· 
raphy I\. plate prints quicker by a number of 
seconds when it is new than when . it has been 
developed several months. Will you please tell 
me the reason ? Is it through the darkening 
of the AgNO. in the plate ? A. It may be the 
plate was insufficiently washed after fixing, 
which gave it a slight yellow tinge, or that 
the grade of paper was slower than the 
previous ):>rands used. The reduced silver does 
not darken any more than the grade given it 
by the developer. 

( 10680) J. N. B. and several others 
ask : Will you please publish in the Notes and 
Queries column the best way for reviving ",om· 
out dry batteries ? A. The best treatment for 
worn·out dry cells is to throw them away. 
They may be made to give some current for 
awhile by making a hole In the top of the 
cells and filling them with a strong solution 
of ammonium chloride in water. 

( 10681) W. R. R. says : Would you 
please answer through your Notes and Queries 
column how to get the true north and south at 
night by the polar star ? A. The way to find 
the true north and south by the pole star Is 
to get from the Ephemeris the time of night 
when the pole sts.r will be due east or west 
of the pole, and be rea.dy to set the transi 
upon it when in this position. After this se 
otI its north polar distance, and drive pins 
in the line of the transit telescope. This will 
give a true north and south line. A very 
much simpler way is to get the magnetic 
variation of your place for the year from the 
United States Geodetic Survey, Washington 
D. C., and allow for this on the magnetic 
needle of the compass. The declination of 
Chequamegon Point, near you, in 1902, wa 
determined by the Survey as 5 deg. 6 min. east 
Perhaps this Is accurate enough for your pur 
pose. 

( 10682 ) J. J. McD .. says : Will you 
please inform me as to whether or not an 
object incased in a vacuum, at a greater or 
less degree Fahrenheit than the surroundinl''o 
atmosphere, would retain its thermometrical 
identity ? A. A substance in a vacuum hotter 
or colder than the surrounding space will re 
tain its temperature better than when exposed 
to the air. In other words, a vacuum is as 
good an insulator for heat as any we have. 
There is no complete insulator for heat. 

( 10683 ) H. M. says : I would like to 
which take place in the burning of greasy find out what is the work of a graduate elec· 
rags and which cause fire ( spontaneous com· trical engineer. It seems to be difficult to find 
bustion) ? A. When wet paint dries, as it is out anything further than that he Is employed 
called, the paint in reality hardens by the 

'
by traction companies, construction companies, 

combination of oxygen from the air with the etc. But what I wish to know Is, in what 
oil of the paint. It is not a drying process, ditIerent ways may he be employed by com· 
such as takes place in a cloth wet with water panies or otherwise, and what does. he actually 
by evaporation, but is in reality a combustion have to do ? A. An electrical engineer over· 
of the oil by chemical combination with sees and supervises any sort of electrical work 
oxygen. This Is of course then a heat·produc· which the company employing him wishes him 
ing process, just as really as when the 011 is to oversee and supervise. He may design elec· 
ignited and burns with a fiame In the air. trical machinery and direct its construction, or 
The only difference is in the slowness of the install the machinery sold by the company in 
combination with the oxygen. When the oil any part of the world. He is sent to any 
Is absorbed In loose rags, it is spread out so part of the world in which his employers may 
much th'at it comes more readily and exten· have business to attend to the furthering of 
sively into contact with the air, and the heat that business. You may see him attending to 
is produced much more rapidly, so rapidly in the repair of a broken trolley Wire, or taking 
many cases as to ignite the rags. This is ca.e of a burn·out on a. trolley car. He. may 
,,!hat takes place in so·called spontaneous com· , look after the construction of a track or line, 
bustion. 2. Is there anything known to science and conduct the tests of it when finished and 
that could be put in a closet or refrigerator ready for service. One was killed In the sub· 
that would reduce the temperature ? A. Ice is way near your Borough Hall the other day 
the only common substance used for refrigera- as he was setting the connections of a trans· 
tors to reduce the temperature. Nothing is former to rights, when the tubes under the 
known which can take its place economically. river were a):>out to open. His is a diversified 

calling. He Is not often seen in fine clothes 
( 10677 ) J. R. P. says : Please answer in working hours, and his hours are day and 

this question in physics for me, quoting refer· 
ence. A ball thrown 300 feet perpendicularly 
into the air goes faster at any given point on 
the way up than at the same point on the way 
down. If in a vacuum, what would he the 
case ? A. A ball thrown vertically upward to 
a height of 300 feet must leave the ground 
with a velocity of about 138 feet per second. 
This is computed from the formula S = lhgt', 
for which see any textbook of physics. We 
have only taken an approximate- value. At 
this velocity the frictional resistance of the 
air is appreciable, and the ball will be re­
tarded In its rise, so that it will not reach 
the theoretical height of 300 , feet, unless 
it starts with a somewhat higher velocity than 
the theoretical velocity. !!ow much we do not 
know with exactness. Its return will there­
fore be from a lower altitude than its initial 
velocity would require it to attain. There· 
fore its actual velocity at any point of its 
return will be less than its velocity at the 
same point of its ascent. In a vacuum there 
is no retardation by the air, and theoretical 
conditions will be realized. A body will rise 
to the full height given by the formula above, 
and on its return attain the same velocity as 
it had at the same point of Its ascent. AI· 
most any textbook of Physics may contain 
these points. You may refer to Millikan and 
Gale, pa&eB 25 to 31. 

night alike. 

( 10684)  J .  WI. P. asks : What metal 
is next best to platinum for contact points on 
gas engine spark coils and where or how may 
I obtain it ? A. There is no metal which can 
take the place of platinum as contact points 
for a gas engine igniter. All other metals 
oxidize so rapidly that they are worthless for 
this purpose. Copper or iron may be used for 
a short time. 

( 1068 5 )  C .  E. and others : A large 
number of inquiries have been received for 
the name of the firm employing. college gradu· 
ates for a small compensation while they learn 
the practical part of electrical engineering. We 
may say that it Is quite the general practice 
of the larger manufacturing concerns to take 
iR such men and train them for their needs. 
Locomotive works do th�. In the electrical 
line, all the larger companies hB '�e special ar· 
rangements of this kind. Our .'Orrespondents 
may apply to the General ET ,ctric Company, 
Schenectady, N. Y., or the WE 3tinghouse Elec· 
tric Compan:\" Pittsburg, Pa., or the Thomson· 
Houston Company, Lynn, Mass. If there is a 
large company near the home of any young 
man desiring to do this ' work, he may apply 
there. Probably he will find some system of 
employment of the sort indicated !Ii. operation. 



( 10686 ) J. R. B. asks : A discussion 

Scientific America.n 
parts, not in equilibrium, of locomotives, and Car, dump, S. Otis . . . . . . . . . . . . . . . . .. . . . . . . .  880.750 
under the action of steam. He shows that the Car guard rail, passenger,  J. J. Petersou • •  880,914 

violence of oscillations of locomotives due to Car load indleator, railway, M. C .  Coats . . . .  880,719 
Car, seml'convertlble, P. M. Kiiug_ . . . . . . . . .  880,541 

diverse causes grows with the speed, and is Car stake, J. Felkey • . . • . . . • . • . . . . • . . . • . • •  880,982 

much. more considerable than the old theories Car stake, logglug, S. P.  George . . . . . . . . . .  880,652 
Car tabulating system, C. F. Muller, F. M. 

would make one suppose. Driscoll, and R. J. Barry . . . . . . . . . . • •  881,019 
In the fifth volume, the author first of all Car, wagon, and tbe like, dumping, B. 

Lloyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 880,548 establishes a new theory of stability in auto- Carbon, producing cblorids of, J. Mac Kaye .880,900 
mobiles, which is founded on a formula giving Carbureter for explo.ive englues, E. J. 
the condition that the automobile ought . to Boyler . . . . . . . . . . . . . . . . . . . . . .. .  , . . . . . . . .  880,502 

Cartl exbibltlng macblne, H. G. Taylor • • . .  880,598 
fulfill so that it should remain upright instead Carpet beater, T. Holt . . . . . . . . . . . . . . . . . . . .  880,631 
of upsetting when acted upori by sharp unbal- Ca.h regi.ter, A. Godefroid . . • • • . . . . . . . . . . .  880, 653 

Cash regl.ter revolving Indicatlllg target, 
anced forces. Then he shows that all the A. L. Creelman . . . • . . • • . . . . . . . . . . . . . . . .  880,632 
theories, formulas, and graphical dynamical · Catamenial baudage, A. R. Slater . . . . . . . . . . . 880,928 

Cell case machine, Wels & Starman . . • • . .  880,845 curves of these first four volumes can be ap- Cemeut block
. molds, tace-plate for, G. 

plied to the study of stability in automobiles. W. Dunlap . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880,782-
Cement brick and the like, machine for mak-

arose this morning regarding the following 
matter, and as 'we could not arrive at a SQj;. 
isfactory solution, decided to ask if you would 
kindly explain the matter in· your magazine, 
to which the writer is a subscriber. The 
month of February this year has five Satur­
days since the month has twenty-nine days, 
being leap year, and the first falls on a Satur­
day. It was found by computing ahead that 
it would be twenty-eight years before this 
same state of all'airs would happen again, or 
in 1936. We found by computing backward 
that it was but twelve years since this had 
occurred before, or in 1896. Now·  the dif­
ference is caused doubtless by the end of the 
century coming, in which even year, namely 
1900, no leap year or �xtra day in February MEN WHO SELL THINGS. Observations 
occurred. The question' is, why should this and Experiences of Over Twenty 

Ing, F. C. Hohu . . . . . . . . . . . . . . . . . . . . . .  880,886 
Chute, portable stock, A. Hopper . . . . . . . . . .  880,665 
Clam digger, W. J. Mumford . . . . . . . . . . . . . .  880,686 

make this particular difference, and why should Years as Traveling Salesman, Euro-
there always be twenty-eight years between pean Buyer, Sales Manager, Em-
these occurrences, excepting when an end of a ployer. By Walter D. Moody. Chi-
century is reached ? A .. Ordinary years have cago : A. C. McClurg & Co. 12mo. 
fifty-two weeks · and one day, hence January Price, $1.  
first occurs on e  day later each' successive or- A book of advice to salesmen, but containing 
dinary year. If there were no leap years, there advice applicable to almost any kind of busi­
would be but seven possible calendars, one for ness activity. 
years beginning on Monday, one for years be- STEEL CONSTRUCTION. A Practical Trea-ginning on Tuesday, etc., for the seven days of tise on the Modern Use of Steel in the week, and these would follow each other the Erection of Fireproof Buildings, in regular order. The introduction of the leap and its Application to Structural year adds seven other calendars for the leap WOrk in General. By Edward A. years with January beginning on each of the Tucker. Chicago : American School seven days of the week. And for that reason of Correspondence. 8vo. ; cloth ; 308 February would begin upon a stated day once .pages · illustrated. ..,. i '$1 50 in 4 x 7 or twenty-eight years. Further compli- ' ..,.r ce, . .  

cation of the calendar is produced by the omis- Another volume In the series of practical 
sion of all centennial years from the leap \. text-books which this school is publishing at a 
years unless they are divisible by 400. So from I very moderate price. 
1600 to 1999 the centennial years are not leap SCIENCE OF NATURE HISTORY. By Nasa-years and �even years come be�een two leap wanji Jiovanji Readymoney. Bom-years. Th

,
IS destroys the 28-year sequence. bay, India : The Times . of India. The Ladies Home Journal for January, 1908, 8vo. · cloth ' 103 pages. Price $1.50 contains these fourteen forms and a table giv- . " " 

ing the years for 200 years from 1776 ' 
to I An ingenious and seemingly complete sys-

1978, )Vith the proper calenda; for ea!ili. This tem of cl�ssill.cation of . t�e universe, based 
table can easily be extended and the sequence upon relatIve age or posItIon measured from 
of the recurrence of a giVe� day of the week some common starting point. Although the 
as the 29th of February, developed. Ther� author's '  style i� rather involved, his work 
appear to be three intervals, of 12, 29, and 40 �hould be met WIth a�proval by those who are 
years, between the Februaries beginning with mterested in the subJect. 
the . same day of the week 'and at the same 

Clevis, H. S. Burnett . . . . . . . . . . . . . . . . . . . . . .  880,626 
Clock, process alarm, W. J. Latchford • • • •  880,675 
Closet flushing apparatu., R. Stlckdorn • • • •  880,594 
Clo.ure, W. P. Flemlug . . . . . . . . . . . . . . . . . .  881,067 
Clothe. line prop, D. McDougall . . . . . . . . . .  880,748 
Clothes plu, F. H. Perry . . . . . . . . . . . . . . . . . .  880,819 
Clutch, A. S. F. Robln.on . • . . . . . . . • • . • • • .  881,028 
Clutc:h, friction, A. L. Herkenhotl . . . .  • • . . 880,528 
Clutch, friction, W. J. Hilliard . . . . . . . . . .  880,664 
Coal bits, machine for making, H . Bach-

arach . . .  . .  . .  . .  . . .  . . .  . . . .  . .  . .  . .  . .  . .  . . .  880,618 
Coasting device, portable, J. C. Boyle . . . •  880,964 
Cock, gage, FInnegan & Webster . • . . . • . . . .  880,786 
Colu detector, .purlou., L. A. Vandiver . .  881 ,037 
Colu regl.terlng mechanism, Powell & Ellis 880,571 
Collar, pneumatic horse , H .  R .  Rasmu.sen . .  880,756 
Collar support and closer, A. Tootll . • • • • •  880,839 
Comb, G. A. D' Isepo . . . . . . . . . . . . . . . . . . . . . . 880,639 
Concentrator, mineral, C. O. Mlchaelsen . • . •  - 880,808 
Concrete block machine, A. T. Barnes . . . •  880,495 
Concrete structures, relnforclug and teuslon 

device for, A. S. Pierson • • . • • • . . • . • • • •  880,820 
Conduit, flexible, J. S. Wilson . • . • . . . . . . . .  880,850 
Conduits and for analogous purposes, device • 

for thre�dlug, E. M. Mar . . . . . . . . . . . . . . .  880,677 
Controlling mechanl.m, F. M. Leavitt . . . . . .  880,545 
Conveyer, B. H. Alvey . . • • . . . . . . . . . . . . . . . •  881 ,042 
Cooking uten.il.." Blean & Canode . . . . . . . . . •  881,050 
Copy pre •• , C.  E. Adam.on . . . . . . . . . . . . . . . .  880,491 
Copylug press, rotary, C. E. Adam.on . . . . • •  880,492 
Core arhor, M. J. & H. J. Weber • . . . . . . .  881,090 
Cork clean.lng .apparatus, M. Ach • . . . . • . •  880,955 
Cor.et, Z. T. Hoskin • • • . •  , • • • • • . . . • . . • • • .  880,582 
Corset, A. J. Lecoutre . . . . . . . . . . . . . . . . . . . .  880,802 
Cor.et clo.ure, Z. T. Ho.klns . . . . . . . . . . . . . . 880,736 
Cotton picker, R. E. Cheesman . • • • . • • . • • . •  881,056 
Coupling. See Pipe coupling. -
Cranberry pruner, F. young . . . . . . . . . . . ; . . . .  881,039 
Cream .eparator, Decker & Matty . . . . . . . . . .  880,866 
Cream .eparator dl.k., holder for use In 

cleaning, O. H. Nesseth . . . . . . . . . . . . . . . .  880,564 
Cru.tacea trap, R. M. Franklin . . . . . . . . . . . .  880,727 
Current motor, A. H. Davis . . . . . . . . . . . . . . . .  880,509 
Current motor, F. J. Pa�e . . . . . . . . . . . . . . . . 880,912 
Curtain fixture, M. Curran . . . . .  • . . . . . . . . . .  880,864 
Damper operating mechanism, N. P. Fraser 881 ,099 
Dental articulator, W. Luxmore . . . . . . . . . . .  880,899 
Dental .olderlng device, A. H. Jby . • . . . . . . . .  880,740 
Derailing device, C. W. Clarke . . . . . . . . . . . .  880, 717 time leap years, so that there · are five of the 

same days in February. In the case of five INDEX Saturdays, 1772 to 1812 were forty years, from OF INVENTIONS Developing tray, R. A. Cro.by . . . . . • . • . . . .  880,863 
Digger, J. Hepp . . . . . . . . . . . . . . . . . . . . . . . . . .  880,527 
Digging and loading machine, N. H. Nelson 880,814 
Dish wa.her, automatic, J. A.  De Vito . . . . . . 880,637 1896 to 1908 were twelve years. As 2UOO is 

a leap year there are twenty-eight years from 
1992 to 2020, the next occurrence of five Satur­
days in Februa.ry. All other intervals are 
twentY'eight years. 

NEW BOOXS; ETC. 

LEs OSCILLATIONS DU MATERIEL DES 

For which Letters Patent of the 
United States were Issued 

for the Wef!k Bndlng 
March a, 1 908. 

A N D  B A C H  B B A R I N O  T H A T  D A T B  

DI.play book, A. W. Wermer.klrchen . • . • . .  880,611 
DI.play box, A. Sommer . . . . . . . . . . . . . . . . . .  880,590 
Ditching machine, L. ThortvedL . . • . • . . . .  880,937 
Door holder, R. Clark . . . . . . . . . . . . . . . . . . . .  880,630 
Door lock, O. T. Grann . . . . . . . . . . . . . . . . . . . .  880,985 
Door, Sliding, N.  A. Davl . . . . . . . . . . . . . .  ; . .  880,865 
Draft and lap ring, S. L. Nunnelll" . . . . . . . . . . 880,817 
Dratt appliance, torced, C. Ru.k • • . . • • . . . .  880,922 
Dratt controller, automatic, G.  E. Schuetz . .  880,924 
Draft equalizer, O. M. Lollln . ·  . . . . . • • . . . • . .  880,804 
Drattlug In.trument, W. E.  Horroc.ks . . . • . .  880,796 
Drag, road ...... C.  J. Carlson . . . . . . . . . . . . . . . . .  : 880,970 

CHEMINS DE FER ET LA VOlE . Stabi· [See note at end of list about copies of these patents.] 
lit6 des Automobiles. Par Georges 

Drier, H. w .  Rayner . . . . . . . . . . . . .  : . . . . . . . .  880,917 
Drill., machine tor IDanufacturlug and 

sharpening .tar bit, H. O.  Palmer . . . . . 880.567 
Drylug apparatus. conveyor for. E� Ufenust 880,606 Mari6, ancien 61�ve de l'Ecole Poly· 

technique, Ing6nieur, chef de Divi­
sion des Chemins de fer de P.-L.-M. 
en retraite, Membre de Comit6 de la 
Soci6te des Ing6nieurs civils, Lau­
reat de l'Institut de France en 1895 
et en 1906. 

5 volumes containing 379 pages, with 
68 figures. 

I.-Les ' denivellations de la voie et les 
oscillations du materiel de chemins de 
fer. 142 pages, 26 figures. 4 fro 

II.-Les oscillations du materiel des 
chemins de fer a l'entree en courbe et 
a la sortie. In-8 50 pages, 10  figures. 
2 fro 

III .-Les gran des vitesses des chemins 
de fer, les oscillations du mat6riel et la 
voie. In-8 66  pages, 10 figures. 2 fro 

IV.--'Les oscillations du mat6riel dues 
au materiel lui-m�me. In-4 79 pages, 17 
figures. 4 fro 

V.-"Formule relative a une condition 
de stabilit6 des automobiles et speciale­
ment des auto bus. In-8 42 pages, 5 fig­
ures. 2 fro 

The first four volumes, highly praised by 
the Acad(lmie des Sciences in Dece.mber, 1906, 

Adding machines, pneumatic motor for, C. Driving mechanism, E. ·R. Halsey . . . . . . . . . .  880,732 

W Ie Drum, heating, I.  Fawcett . . . . . . . . . . . . . . . •  880,644 
a s . . . .  . .  • . . . .  . . .  . .  . .  . . . . .  . . . .  . .  . . .  880, 607 Dumb walter for boots and the like, H. A. 

Advertisement, C. H. Fox . , . . . . . . . . . . . . . . .  880,513 Brugger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880,625 
AdvertiSing appliance, S.  F. Hall . • . • • • • • • •  880 ,658 Dyeing t L D t 881 097 
AdvertiSing device, J. T. Moncriet . . . . . . . . .  880,809 EI tri 

aP
l
Para u., . eS

t 
ree . . . . . . . . . . . . . .  , 

A I It I im I t L 
ec c a arm, T. Norpo h . . . . . . . . . . . . . . . . . 880,691 

gr cu ura p emen , . E. Waterman . •  880,842 Electric circuit controller, C.  Bach, Jr . . . . .  880,617 
Agricultural implement, F. Klou.nltzer • • . . .  881,080 Electric conduit .ystems, mean. for draln-
Air compressor, Hall & Albertson . . . . . . . . . .  880,731 Ing manholes ot, Smith & Llvlng.ton . . . .  880,761 
Aluminium and other IIletal., liberating, H. Electric resistance hodle., prodUCing, J. ' 

S. Blackmore . . . . . . . . . . . . . . . . . . . . . . . . . 881,049 Krannlchteldt . .  . .  . . .  . .  . .  . . .  . . .  . . .  . . .  . .  881 ,010 
Amalgam filllugs, anchor for contour. F. W. Electrical conductor., means of forming 

Linnert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880,696 jOints In, H. G. Glllmor . . . . . . . . . . . . . . . .  880,789 
Amusement apparatus, G. Lacomme • . . • . • • .  880,673 Electrical dl.trlbutlon , J. L. Woodbridge • •  880,706 
Amusement device, F .  K .  Wilson . . . . . . . . . •  880,769 Electr1cal dl.trlbutlng sy.tem, J. L. Wood-
Amusement device, P. T. John.on . • . • . . . • . •  881 ,002 bridge . . . . . . • . . . • . . . . . . . • . . . . . . . . . . . . .  880,705 
Anchor setting device. eartb, C. E. Frost . •  880, 649 Electrode element for storage batteries, T. 
Automobile, M. M. John.on . . . . . . . . . . . . . . . . 880,739 A. Edison . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880,978 
Axle, E. G. Hartle . •  _ . . . . . .  : . . . . . . • • . . . • .  880,990 Electrode tor electrical bleaching appa:ratus, 
Back .upporter, 1. H. Mueller . . . . . . . . . . . . .  880 , 904 carbon, P.  Schoop . . . . . . . . . . . . . . . . . . . . .  880,579 
Bale tie, A.  O. Brigance . • . . . . • . . . . . . . . . .  881,053 Electrode, storage battery, J. W. Ayle.worth 880,957 
Baling press, A. J. Laidlaw • . . • • • . . . . .  : . .  • 880,800 Electrodes, making storage battery, T. A. 
Balsam., manufacture of artlllcial aromatic, Edison • . . . . . . . . . • . . . • • • • • • . . . • • • .  ; • • . .  860,979 

F. Evers . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880,641 Electromagnet, W. K. Howe . . . . . . . . . . . . . . . .  880,888 
Bandage, M. S. Clendenln. • . . . . • . . . . • • . . • . .  880,718 Emery polishlug or bulling wheels, hood tor, 
Barrel, knockdown. C. S. Shugart . . . . . . . .  880,920 G. V. Schnell . . . . . . . . . . . . . . . . . . . . . . . . . .  880,695 
Barrel, metal, E. G. Cook . . . . • . . . • • . . . . . •  880,501 Engine drive gear, Carter & Davl • • • . • • • . .  880,627 

�::�':;t, 
la:����ibl� : � B:I������ : : : : : : : : : :  �g:lli Eng'fr� :��u'li. ����c����: . .  ��?�?����' . .  �: 880,604 

Battery. See Primary battery. Engine Igniter, gas, A. N. OIa •• on . . . . . . . .  '881,058 
Battery, Wheeler & Wilhelm . . . . . . . . . . . . . .  880,703 Engine luhrlcator, steam, J. A. Dickey . . . . 880,638 
Bearing, antifrlction. W. C. Baker . . . . . . . .  881,102 Engine .tarter, H. P. Francis . . . . . . . . . . . . . .  881,069 
Bearing, roller, F. G. Susemihl . . • • • • . • . . . •  880,931 Engines, compre •• or for Internal combu.-
Bed, E . S. Hall . . . . . . . . . . . . . . . . . . . . . . . . .  881,071 tion, H. W. Adam. . . . . . . . . . . . . . . . . . . . .  881,040 
Bed, folding, R. B. Jagger • . . . . . • . • • . . • . . .  880,666 Engine, make·and-break Igniter for explG-
Bed, tlltable, N. C.  Merrill • • . . . . • • . . • . . . .  880, 682 slve, R. H. Koenig . . . . . . . • . . . . • • . . . . . .  881,009 
Bedstead, B .  Scherl . • . . . • . . . . . . . . . • • • . . . •  881,030 Engraving machine, J. A. McLane . . . • . • • •  881,021 
Bedstead attachment, W. T. Mott • • • . . . . .  881,018 Envelop, P. Russo . . . . . . • • . . . • . . . • . . . .  ; . . .  880,828 
Bell, electric, C. J. Wagner • • . . . . • • . . . • . . .  880,940 Envelop and similar machine., delivery 
Belt tightener, J. · Null . . . . • • . . • . • • . • • . . . . .  880,816 mechanism for, Heywood ,& Travis . • . .  880,795 
Berry picker, J. W. Holman . . . . . . . . . . . . . . . . 880,887 Envelop, safety, M. N. Thompson . . . . . . . .  880,936 
Board, J. T. Ferres . . . . . . . . . . . . . . . . . . . . . . . . 880,784 Evaporating apparatus, G. P. McArthur . .  880,812 

and representing the 'scientific study, from an Board clamp for benches, I.  W. Sipes . . . .  880,586 Excavating machine T Rel.tad 880 826 
entirely new point of view, of oscillations of I BO!'t detacher, E. H. Lindman . . . . . . . . . . . . 880,895 Explosive engine, E. i Boylen: : : : : : : : : : : :  880:503 
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· .· 880,539 Extraction, process of, Porter & Clark . . . .  880,821 
880,977 Fabric., production of patterns, de.lgn., or 

ments that can result from them, form a Bottle and Ink well attachment, Ink, W. L. other .Imllar markings In, C. W. Fulton 880,983 

splendid series of works on this most important Clarke • . • • . . • . . . . . . . . . . . . . . . . . . . . . . . . .  880,973 Faucet, weighing, C . Lewlu . • . • • • . . . . . . . •  880,893 
. Bottle capping maehlne, G. Klrkegaard . . .. .  880,671 Fault locating apparatu., L. C. Nicholson 880.565 

subJect. Bottle closure, J. M. Cumming . . . . . . . . . . . . 880,723 Feed bag, A. Gaul, Jr . . . . . . . . . . . . . . . . . . . . . .  880.651 

In the first volume taken from the Annales Bottle, non·refillable, E. Gibson . . . • . . . . . . . .  880,787 Fence post, J. N. Haye • • . . . . . . . . . . . . . . . . .  880,992 

d MI th th
' 

t t f ill t' I Bottle .topper, R. Keller . . . . . . . . . . . . . . . . . .  880,669 Fence., Implement for applying clamp. to 
es nes, e au or rea s 0 osc a IOns I Bowling alley, parlor, A. F. Schuplnsky, Jr. 880,696 Wire, Berthiaume & Barlow . • • . . . . . . . . .  880,712 

due to variations of level In a roadway, show- Box for transporting potted plants, L. P" Fertilizer distributer. W. A.- Mitchell . . . .  880,561 

iog the part that the resonance of successive Lord . . .  " . • • . . . . . . . • . . • . . . . . . • . . • • . . • .  880,549 Fertilizer dlstrihuter, G. Nlehel . . . . . . . . . .  880,908 
Brake shoE', J. S. Sheafe . . . . . . . . . . . . . • . • . .  880,584 Fibrous plant., machine for dlslutegratlng, 

oscillations plays, and explaining their additive I Bresst st,rnp con,!ectlon , H . . R. Henrichs . . . . 880,794 1 E .  Hartman . . . . . . . . . . . . . . . . . . . . . . . . . . .  880,661 

chllracter, caused by the blades of the springs Bridle bIt, LlnvIil� & Hicks . • • . . . . . . • . • . .  880,803 File and the like, letter, W. A. Johnson . •  881,078 
. . Bridl e bit. J. A. MIllard . . . • . . • . . . . . . . . • . . . .  880,901 Film pack , L. G. HB ase . • . . • • . . • • . . . . . • . .  '880,657 

and other passIve resIstances. It shows that Brittle substanee., Implement for severing, .' Filter, S. S. Montanye . • . . • • • . • . . . . . . • . . . •  880,685 
tbe best material is that which can without E. & G: Hagstrom . • . . . . . . • • . . . • . . . . . .  880,878 . Filter bnd hydraulic pres., combined, M. 

d b dl t t d d t th I Bru.h, R. E . . Fields . . . . . . . . . . . . . . . . . . . . . . . .  880,785 : A. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880,588 
anger go over a y-cons ruc e roa S a .  e Brush handle, J .  H .  Gr�ne . . . . . . . . . . . . . . . .  880,986 i Filter, self·clean.lng, B .  Metcalf . . . . . . . . . .  880,558 

highest speed. · He establishes formulas which '
Brushlng maehlne, coin controlled, E. Gold- ; Filter., removing caked material trom pres; 

allow the different elements governing vehicle$ thwait . . . . . . • • . . . . . . . • . . . . . . . • . . • • . . . . . .  880,876 1 .ure, D. J. Kelly . . . . . . . . . . . . . . . . . . . . . .  880,742 
Buckle, M. Rubin . . . . . . . . . . . . . . . . . . . . . . . . . .  880,576 Fire alarm , W .  Glenck . . . . . . . . . . . . . . . . . . . .  880,521 

to be calculated so as to obtain this result. Buckle, helt. O. R. Rust . . . . . . . . . . . • . . • . . .  880,758 Fire alarm signal, automatic electriC, E. E. 

The second and third volumes, taken ' from Burglar alarm, W. E .  Jone • • . . • . . • • . . . . . .  880,668 : Hayden . . . . . . . . . . . . . . .  ' . . . . . . . • • • . . . . .  880,662 

h d S Burglar alarm, V. M. Kluge . . . . . . . • . . • . . .  881,007 Fire engine, chemleal, Lerch & Clark . • .  : • •  880,676 
t e Memoires e la oclete des Ing�ieurs, Burglar a larm box, A. Lo Faro . . . . . . • • • . . .  880,981 Fire engines. mean. for electrically operat-

received, among other things, a gold medal Button, A. Etlenherger . . . . . . . . . . . . . . . . . . . .  880,725 lng, G. A. Drake . . . . . . . . . . . . . . . . . . . . . .  880,780 

from the Society They deal with the oscUla Bntton holder, L. J. Fleckenstlen . . . . . . . . . .  880,646 Fire extinguisher, W. E. Luhman . . . . . . . .  880,551 
• - Cabinet, kitchen, W. M. Henson . . . . • • . . . •  880,885 Fire extinguishing apparatu., C. Howard . .  881,076 

tions due to horizontal defects in the roadway. Cables, traction app.aratu. for .tationary, Fire tuhe boller, G.  Koch . . . . • • . . • • . . • • . .  880,672 

The author shows that at the . highest oscma-1 O. A. Ems . . . . . . . . . . ; .. . . . . . . . . . . . . . . . . .  880,869 Fireproof hllnd, H. l!l. Vance .. . . . . . . . . . . . . .  880,701 
C a n  roollng or refrigerating attacnment, Flat Irons, heat retaining cover. for, F. M. , 

tion the tendency to derailment is much more milk , H . S. Parker . . . . . • . . . . . . . . . • . . . .  881 ,025 B. Watkins . . . . . . . . . . . . . . . . . . . . . . . . . . . 880,942 

considerable than one would suppose from the Can w •• hing machine, J. R. ;Blair . . . . . . . .  880,713 Flexible tube, W. W. Harrl . . . . . . . . . . . . . . . . .  880,882 
I Cane cutter and crusher, C. W. Harris . • . .  880,989 Flour, grain, etc. , electrical purlllcation ot, 

ordinary calculations of centrifugal force. i Cane mill feeder, sligar, J. M. Steel . . . . . .  880,832 J. L. Lawsou . . . . . . . . . . . .. . . . . . . . . . . . . . .  880,891 

In the fourth volume, from Revue g1'nerale Car door, C. L. Vandervort . • . . . . • . . • . • . • . •  880,766 Flue cleaner, H. O. Barrell . • . • • • • . . • . . • . . .  880,855 

des Chemins de fer the author explains the Car d oor fastening, B. B .. Bower • . • . . . • . . . .  '880,621 l!'lux and making same, F. J. Kovach . . . . . .  881 ,081 
. ' .  Car draft and bulllng rigglug, railway, R. Fly guard, W. F. Manners . . . . . . . . . . . . . . . . 880,554 

oscilllltion due to the moving and turning D. Gallsaher, Jr • • . . . . . • . . • • . . • • • • • • . •  880,1116 . Fork. 'Bee Pickle fork. 
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Fume" arre.ter, S. I. Clawson . . . . . . . . . . . . . .  880,506 
Furnace, J. H. Bennett . . . . . . . . . . . . . . . . . . . .  880,710 
Furnace, J. A. Waldburger . . . . . . . . . . . . . . . . 880,840 
Furnace arch construction, F. Orth • . • . • • • •  880,910 
Furnace attachment, G.  A. Gustafson • . ,  . . • •  880,656 
Furnace front and door, Downie & Brown . •  880,511 
Furnace proces., electric, ' von Kugeigen & 

Seward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880,743 
Furnaces and the like, con.umlng smoke In 

boiler, H. Broad . . . . . . . . . . . . . . . . . . . . . . .  880,966 
Furnaces, 011 burner for, E. H. Peabody . .  880,693 
Furniture leg and ca.ter, comblued, C. 

Hymer. • . . . . .  ".' . .  . .  . .  . .  . .  . .  . . . .  . . .  . . .  880,997 
Furniture, uphol.tered, H. J. Jacob . . . . . . .  880,738 
Fuse, mechanlcill time, J. Pangher . . . . . . . . . 880,818 
Garment, electrothermal, B .  R. Charle. . . . .  880,716 
Ga. burner, J. E. Nadasdy . . . . . . . . . . . . . . : . .  880,690 
Ga. englue, M. L. Wood . . . . . . . . . . . . . .  , . . .  880,704 
Gas generator; acetylene, H. S. & B. 

. Stoner . . . .. . . . . . . . . . . . . . . . . . . . . . .  880,698, 880,763 
Ga. lIleter prepayment. B. G. Waggner . . . .  880,767 
Gas or otber explo.lve engine, J. W. Kales 880,741 
Ga. producer, H . ' I.  Lea • • . • . . • • . • . . . • • • . •  881, 100 
Gate, O. E. Brown . . . . . . . . . . . . . . . . . . . . . . . .  880,624 
Gate, J. K. Wheeler . . . . . . . . . . . . . . . . . . . . . .  880,945 
Gate, S. B. Hackett . . . . . . . . . . . . . . . . . . . . . . .  880,987 
Gearing, variable speed, .M. Sannder. . . . . . .  880,578 
Gla.s, apparatus for cleaning large panes . .  

of, F. E .  L .  Harri. . . . . . . . . . . . . . . . . . . . .  880,660 
Gla •• gatberlug apparatu., J. H. Cro.key • •  881,096 
Glas., making wil"<l, A .  J .  Baldwin . . . . . . . .  880,772 
Gold concentrating apparatus, E. R. Cook . •  880,631 
Grader, road, L. D. Baty . . . . . . . . . . . . . . . . . . . 880,774 
Grain grading and separating machlue, W. 

W. Patterson . . . . . . . . . . . . . . . . . . . . . . . . . . 880,911 
Gramophone or other sound reproducing or . 

recording machine, L.' T. Haile • • • . • •  880,879 
Ground detector, J. C. Lawler . . . . . . . . . . . . . .  880,544 
GU1\, Markham & Roe . . . . . . . . . . . . . . . . . . . . . .  880,655 
Harrow, W. Hyre . . . . .  . . . . . . . . . . . . . . . . . . . .  880,998 
HarrolV, disk, L. E. Waterman . . . . . . . . . . . .  880,843 
Harve.ter cutting apparatu., J. Lutlu . . . .  880;553 
Harvester, potato, J. S. Hoyt . . . . . . . . . . . . . . 880,533 
Hat sizing machine roller, J. F. William s . . 880,768 
Heat engine, S. Lake . . . . . . . . . . . . . . . . . . . . . . 880,744 
Heating apparatus, Zeck & Van Zeck . • • • • •  880,954 
Heating apparatu., gas, T. P. Watts . • • • • . . •  880,844 
Heatiug device, W. E . H. Mor.e . . . . . . . . . . 881,017 
Heating system, 1. M. W. Kitchen . . . . . . . . . .  880,542 
aeatlng system, F. J. Mt;lton • . . . • . . • • • . . • •  880,806 
Heel, L. H. Shaw . .  , . . . . . . . . . . . . . . . . . . . . . .  880,583 
Heel, T. Lund . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880,898 
Heel breusting machine, ' A. D. Ell!ott • • . .  880,868 
Hemmer, A. Martin . . . . . . . . . . . . . . . . . . . . . . . .  880,678 
Hinge, J. Soss . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880,697 
Hinge, ·D. Rugg . . . . . . . . . . . . . . . . . . . . . . . . . . .  880,757 
Hinge, 'F. A. Lubkuecher . • . . . • • • • • • • • • . . • •  880,892 
Hinge, gat .. , T. Monson . . . . . . . . . . . . . . . . . · . .  880,902 
Hinge, .prlng, Stump & Brucker . . . . . . . . . . 880,598 
Hoe. S.  W. Shank. . . . . . . . . . . . . . . . . . . . . . . . .  880.925 
Holst, erecting, D. O. Pal�e . . . . .  , . . . . . . . .  880,566 
Hose .upporter, M. T. Lewl. . . . . . . . . . . . . . .  880,894 
Hub, vehicle, D. L. Tschantz . . . . . . . . . . . . . .  880,605 
Hubs, etc . ,  appUance for compresslug Sar-

ven wheel, H. E .  Withered . . . . . . . . . . . .  881,091 
Igniter, sparking, P. Gaetb . . . . . . . . . . . . . . . .  880,650 
Injector, J. M. Galley . . . . . . . . . .. . . . . . . . . . .  880,984 
Inked ribbons, tbreader and protector for, 

G. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880,913 
Insects, electrical appliance for protection 

agaln.t, A.  L. M. · Chaulin . . . .  , . . . . . . . . .  881,055 
Insole, electric, Stevenson & Story . . . . . . . . . .  881,087 
Instep protector, F. W. JoUt • . . . . • . . . . . . . • •  881,079 
Insulating covering from electric circuit 

wires, Implement for removing, J. H. . 
Goehst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880,790 

In.ulator, G. W. Carter . . . . . . . . . . . . . • . . • • . .  880,971 
Irrigating device, J.  W. Bunker . . . . . . . . . . 880,968 
Jewel bar, H. W. Flshel. . . • . . . . . .  881, 065, 881,066 
Joint. See Rail joint. 
Journal box, Smith & Culbreth . . . . . . . . . . . .  880,927 
Keg for white lead and otber heavy article., 

sheet metal, C. Stollberg . . . . . . . . . . . . . .  880,834 
Kitchen device, E. A. Hudson . . . . . . . . . .  . .  881,077 
Lamp, electric arc, L. C. 'fl. Men.lng . . . .  881 ,015 
Lamp, ga., A. H .  Humphrey . . . . . . . . . . . . . .  880,797 
Lamp socket, Incandeacent, F. E. Seeley 

( reissue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12,757 
Lamp wltb emergency burner, Inverted In-

candescent, A. Wurker. . . . . . . . . . . .  . . . .  880,615 
Land roller, S. P. Walgren . . . . . . . . . • . . . . . .  880;608 
Last, shoe, F. E. Benton . . . . • • . . . . • . . . . . . .  880,711 
Lathes, etc. , carriage feeding mechanism 

for, J. O. Potter . . . . . . . . . . . . . . . . . . . . . . .  880,916 
Laundry edger, R. L. Bray . . . . . . . . . . . . . . . .  880,714 
Laundry marker, Lewl. & J'amlson . . . . • • • •  881,012 
Lead, manufacturing white, · W. Mills . • .  " . .  881,016 
Leather blackenlug and .easonlng machine, 

C .  P. Bo.sert . . . . . .  ::-. . . . .. . . . . . . . . . .  880,859 
Leather. stretching and setting machinery, 

W, F. Finch . . . . . . . . . . . . . . . . . . . . . . . . . .  880,1112 
Leather stretching string clamp, A. J. 

Thomson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880,764 
Ledger, self Indexing, J. B. Perrine . . . . . . 880,754 
Lewis, Blanchard ' & Covell . . . . . . . . . . . . . . . .  880,962 
Lifting jack, G. F. �'reed . . . . . . • . . • • • . . . .  880,874 
Lightnmg protector attachment for tree., 

J. P. A. Anderson . . . . . . . . . . . . . . . . . . . .  880,854 
Linotype machIne, F. B. (lonverse, Jr . . . .  880,779 
Linotype machfue maga.lue, H. Pearce . . . .  880,568 
Liquid elevator, compressed air, J. H. Phil-

lip. . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . .  . .  . .  . .  . . .  880,570 
Locomotive boller, A. F. Helbling . . . . . . . .  881,072 
Log tunier, J. R . . Meec� . . . . . . . . . . . . . . . . . . . .  880,657 
Logging block, J. Mattson • . • . . . . . . . . . . . . .  880,805 
Loom, filling replenl.hlng, C. H. Draper . . . .  881,063 
Loom, weft repleni.hlng, A. Morell • • • • • •  880,810 
Lorry, B. Boyd . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880,777 
Luhrlcator, C. J. Matthew • • . • • • . • • . • . . . • . •  880,680 
Magneto., operating mechanism for, A. N.  

Ol,asson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 880,974 
Mail crane, S. L. Lucas . . • • . . • • . . • • . . • . . .  880,550 
Mall crane, W. Watts . . . . . . . . . . . . . . . . . . . .  880,609 
Mandrel, pierCing, R. J. Gardner • • • . . . • . . .  880,517 
Marble and granite, Imitation, G. & W. J. 

Payne . . . .  • . .  . .  . .  . .  . . .  . .  . .  . .  . . . .  . .  . .  . .  880,753 
Match safe, W. A. Brew.ter . . . . . . . . . . . . . .  881,051 
Meat rack, H. J.. Boeckman • • . . • . . . • • . . • •  880,857 
Meat tenderer, J. E. Snelling . . . . . . . . . . . . . . 880,589 
Mechanical motor, R. H. Bowman . . . . . • . • . .  880,501 
Medicine measure and cork.crew, combined, 

J. Bryers . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880,505 
Metal, composition of, R. C .  Totten . . . . . . . .  881,036 
Metal ornamentation, G.  E. Prentice • • . • . . • .  880,572 
Metals by electroly.ls, producing, Seward & 

von Kugelgen .. . . . . . . .  , . . . . . . . . . . . . . . .  880,760 
Metals, coating, A. Sang . . . . . . . . . . . . . . . . . .  881 ,029 
Milling cutter, R. Bannl.ter . . . . . . . . . . . . . .  880.773 
Mold· stripplug machin e, E. P. Slentz • . • . . .  88(1",-929 
Molding apparatus, M. Bernhart . . . . . . . • . .  880,500 
Molding hollow article. wltb bulged or .well-

ed wallS, means for, L. A. Wilczek . . .
.
. 880,947 

Molding machine, W. W. Rowley . • . . . . . .  880,575 
Motor .tartlng device, .tored pressure, E. P. 

Noyes . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880,815 
Mouth organ, S. S. lfarlow . . . . . . . . . . . . . . . . .  880.709 
Mower, lawn, A. B. Case . . . . . . . . . . . . . . . . . .  880,628 
Mowing machine, G.  W. Bacon . . . . . . . . . . . . 880, 771 
Multiple cylinder engine, Bachle & Krebs . .  880,958 
Mu.lc . notation, J. A. Shires . . . . . . . . . . . . . .  881 ,085 
Mu.lc turner, .heet, P. G . Lewl • . . . . . . . . . .  880,546 
Musical In.trumental .ound board, stringed, 

R. Oppltz . . . . . . . . . . . . . . . . . . . . . . . . . . ' "  880,692 
Needle and tweezer., combined; N.  O. Ham· 

mergren . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  880,659 
Nest, 1'0ultry trap, F. F. B. Chapman . . . .  880,778 
Net drawing or lifting device, A. G.  Lundin 880,552 
Nut lock, B. F. Parker . . . . . . . . . . . . . . . . . . . .  880,751 
Nut lock, C. B. Stillwell . ,  . . . • . . • . . . . . . . . .  880,930 
Nut lock, J. E. Virgo . . . . . . . . . . . . . . . . . . . .  88(),939 
Odometer, W. W. Dudley, et aL . . . . . • . . • . .  880,781 
Ordnance, breech mechanism of, O. flolm-

strom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880,994 
Ore cOBcentrator, R. H. Manley . . . . . . . . . . . .  881 ,013 
Ore concentrator. d ry, J. Hubert . . . . . • . . . .  88(),995 
Ores, reducIng, J. T. Jone . . . . . . . . . . . . . . . . . 880,799 
Ore., treating, Patten & Barnett . . . . . . . . . . 880,752 
Ore., treating, S.  C. C. Currie . . . . . . . . . . . . 881, 101 
PadlOCk, H. Swogger. . . . . . . . . . . . . . . . . . . . . . .  880,982 
Padfock attachment, S.- E. Gladding . . . . . . . .  880,520 
Paint pot and hrush holder, T. Carle, Jr. 881 ,054 
Paper board, M. B. DIR1<1n . . . . . . . . . . . .. . . . . . .  881,098 
Paper box, folding, J. M. yarnall • . . . . • . .  880,952 
Pap�uncr':'.

' . •  ������I
.�� . •  �l

.�� . .  
f
.
o

.
r: . •  �: . •  �: 880,687 

Paper feed elevator, K. B. Fletcher . . • . . . . •  880,647 
Paper feeding machlue, K. B. Fletcher. . . .  880,872 
Paper hanging device, R. Wissler. . . . . . . .  880,852 
Pedal attachment, J. Simmonds . . . . • • . . . • • .  880,585 
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Wood-working 
Machinery 

For ripping, cross-cut· 
ting, miterin�, grOoving, 

�J��Niu:,
cr��:ii�i\�/; 

e
�� 

working wood in any man­
ner. Send tor catalogue A. 

The S e n eca Fa l l s  M T g  Co . .  
695 Water St., SenecA J.<·alls, N .  Y .  

E n gi n e  a n d  Foot L at h es 
M A C H I N E  S H O P  O U T F I T S ,  T O O L S  A N D  
S U P P L I E S. B E S T  M A T E R I A LS .  B E ST 
W O R K M A N S H I P. CATA LOG U E  F R E E  

S E B A S T I A N  LAT H E  CO . .  1 2 0 C u l vert S t . ,  C i n c i n nat i .  O. 

PAT.-E N T S  
Our Hand Book on Patents , Trade-Marks. 

etc. , sent �"ee. Patents procured through 
Munn & Co. receive free n otice in the 

SCIENTIFIC AMERICAN 
MUNN & CO.,  361 Broadway, N. Y. 
BRA.NCH OFFICE : 625 F St., Washington. D.C • . 

T H I S -GRINDER 
Has no pumps. no valves. No 

piping required to supply it witb 
water, Always ready for use. Stm­
pJest in construction. most efficient 
In operation. Price will ini.e'l·est you.. 

W. F. & JNO. B A ltNES CO., Established 1872. 
199!1 Ruby St.. Rockford, Ill. 

palmer Motors 
Two and Four Cycle. One, Two 
and F'our Cyl lnder. Stationary 
aud Marine. One to Twenty H. P. Catalogue FREE. 
PALMER BROS., Cos Cob. Conn.  

New York : 30  East 20th Street Philadelphia : The Bourse 
Boston : 85 Union Street Portlan d , M€. : Portland Pier Seattle, Wash.: Co lman Dock 

RIDER AGENTS WANTED 
i n  each town t o  ride and exhibit sample 
Bicycle. WrUe for sjJect.'at offer. We Ship on Approval wt.'thout a cent 

allow 10 DAYS FREE TRIAL 
pr'y ... .1' J "'.<'" on every bicycle. 

on bicycles, tires receive our cat .. 
alogs ou,' U"/W".: oI�ric<s an,' ",:arv<l" us sjJedat offer. 

MEAD CYCLE CO., Dept. S 2 6 9 ,  Chicago, I I I. 

Goncroto, Roinforcod Concrols 
AND 

Goncroto Bnilain� Blocks 
SCientific American Supplement 1648 contains an 

article on Concrete, by Brysson Cunn ingham. 
The article clearly describes the propel' com­
position and mixture of concrete and gives 
results of elaborate tests. 

Scientific American Supplement 1538 gives the 
proportion of gravel and sand to be used iu 
cOllcrete. 

Scientific American Supplements 1567, 1568, 
1569, 1570, and 1571 contain an elaborate dis­
cussion by Lieut. Henry J.  Joues of tbe 
various systems of reinforcing concrete, con­
crete construction, and the ir  applicatioHs. 
These articles constitute a splendid text lJOok 
on the subject of reinforced concrete. Noth­
Ing better bas been publisbcd. 

Scientifio American Supplement 997' contains an 
article by Spencer Newbcl'L'Y iu which prac­
tical nlltes on tbe propel' preparat ion of COll­
crete are given. 

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

Scientific American Supplement 1534 gives a 
critical review of tbe engineering value of 
reinforced concrete. 

Scientific American Supplements 1547 and 1548 
give a resume in whicb the various systems 
of reinforced concrete const l'uction are d i s­
cussed and Illustrated. 

Scientific Amencan Supplement 1564 contains 11 11 
article by Lewis  A. Hicks, in whicb the 
merits and defects of reinforced concrete a re 
analyzed. 

Scientific American Supplement 1551 contulns 
the principles of reinforced concrete wi  t l 1  
some practical illustrations by Walter Loring 
Webb. 

Scientific American Supplem.nt 1573 conta ins  
an  article by LouiS H .  Gibson on tbe  pr in ­
ci ples of success in concrete block manufac­
ture, illustrated. 

Scientifio American Supplement 1574 discusses 
steel for reinforced concrete. 

Scientific American Supplements 1575, 1576, and 
1577 conta in a paper by Philip L. Wormley. 
Jr. , on cement mortar and concrete, the i r  
pl'epal'ation and  use  for  fal'm purposes. Th e 
paper exbaustively discusses the making of 
mortar r.nd concrete, depOSit ing of concrete, 
facing concrete, wood forms, concrete side­
walks. details of construction of reinforced 
concrete posts. 
Each number of the Supplement costs 10 

cents. 
A set of papers containing all the articles 

above mentioned will be mailed for $1.8(). 
Order from your newsdealer or tram 

MUNN ®. CO. 
.13 61 Broadway. New- Yarh C ity 
'-----------------------' 
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Pencil sharpener, Cameron & Cowles . . . . . .  880, 715 I • __________________________________________ .. 
Penman, baud posit ioning device tor, W.  

G .  Delashaw . . . . . . . . . . . . . . . . . . . . . . . . . .  880,510 
Persulfutes, electrolytically producing, Teich-

ner & AskellRsY . . . . . . . . . . . . . . . . . . . . • .  · .  880 , 599 
Phonograph records, composition for making 

dupl icate, J.  W. Aylsworth . . . . . . . . . . . .  880,707 
Pickle fO" k, E .  F. Menkin . . . . . . . . . • . . . . . .  880,807 
Pictnre frame, E.  G.  Hewitt . . . . . . . . ; . . . . .  881 , 073 
Pillows, feather beds, quilts, and the like, 

washable covering for, E. Hauphoff . . .  . 
Pin, F. B. Wheeler . . . . . . . . . . . . . . . . . . . . . . .  . 
Pipe cleaner, W. O 'Sullivan . . . . . . . . . . . . .  . 
Pipe coupling, R . F. Nailler . . . . . . . . . . . . .  . 
Pipe coupling '  attachment for boUer heads, 

etc . ,  baud hole, A.  C .  Badger . . . . . ' \ ' 
Pipe coupling clamping ring, F. N. Smith . .  
Pipe coupling, enameled, R .  F. Nalller . . . . .  . 
Pipe w rench, B. Whittaker . . . . . . . . . . . . . . .  . 
Planter, corD, L. E. Waterman . • . . . . . . . . . .  
Planter, corll , W. P. lbbltson . . . . . . . . . . . . .  . 

880,524 
880,944 
880,749 
881 , 022 

881 , 045 
880 , 831 
880 , 8 1 3  
880,612 
880, 84 1  
880,999 

Planters, potato cutter and feed for, C. 
Jenkins . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  880 , 798 

Pleasure wheel, E. F. Chubbuck . . . . . . . . . . . .  881 ,095 
Pliers, P. Broadbooks . . . . . . . . . . . . . . . . . . . . . .  881 , 002 
Plow attachment, R . S. Mattingly . . . . . • . .  880, 556 
Plow lister, L. D. Flanary . . . . . . . . . . . . . . . . 880,726 
Plow, subsoil ,  T. J .  Green . . . . . . . . . . . . . . . .  880,729 
Plow, sulky, C. R. Davis . . . . . . . . . . . . . . . .  880,724 
Plows, adj ustable sole plate for, P. Deevy 880, 6:>6 
Plug, wall, M. Swintek . . . . . . . . . . . . . . . . . . .  880,699 
Pneumatic and other drill, M. · Hardsocg, 

880, 880, 880,881 
Pneumatic despatch tube apparatus, C. F .  

Stoddard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880 ,505 
Post. See Fence post. 
Post, C . A. Fuller . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pot lifter, H . O. Secrcst . . . . . . . . . . . . . . . . .  . 
Potato diggel', J. N. Champagne . . . . . . . . .  . 

880,728 
880,582 
880,861 

Power transmitting device, reversible and 
variable speed, Bartosik & Krummel . .  880,856 

Press, J . Becmster . . . . . . . . . . . . . . . . . . . . . . . .  880,619 
Press, J .. Goodfellow . . . . . . . . . . . . . . . . . . . . . . .  880 , 877 
Primary battery ,  McDougall & RobinsOll . .  880, 689 
Printing press cylinders, means for secul'- I 

ing sheets or blankets to, C. G. HalTis 880,523 : 
Pl'in ti:Jg press, rotary cylinder web perfect- I 

ing, H. F. Bechman . . . . . . . . . . .  . . .  880, 960 
Pl'iDM�gF�l'�!��'m�����g .�

e
.C.b.��

i
.S�. ��� .���: 880. 4 99 I 

Pump, a it·, J. B. Met· iam . . . . . . . . . . . . . . . . . .  880,746 
Pump, centrifugal, L. R. AlbergeI' . . . . . . . . . . 880, 056 
Pump support, S. Milroy . . . . • . . . • • . . . . . . . .  880.560 
Puzle, E. G. Hodgson . . . . . . . . . . . . . . . . . . . .  880,993 
Question answering device, C. H. Emerson 880. 640 

��ll io�:�t�' S:'\TI';;�l��':
nt

: : : : : : : : : : : : : : : : : :  ��g:�� I 
Rail jOints, meaus for forming electrically- I 

bonded, H. G. Gil lmor . . .  . . . . . . .  880, 788 
Railway crossing gate, automatic, H .  VV . I 

Conde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880 , 72 1  
Railway curve tester and gage, J .  T.  Taylor 880, 837 , 

One Moment, Mr . . En gi neer 
We have made a long forward stride in t h e  manufacture o f  pac kings for air, 

steam ar.d water joints . . They are much more dependable, more durable than others. 

Red Breast Packing 
A Stundard Red Sheet Puckin&, Sayen:Reed Asbestos Packing 

... or Ulgh Pressure und Super-hcuted Steam : Mercer Packing 
Graphite Bnd Rubber, Semi.V u lcun lzed 

Write us for circulars and samples. 

MERCER RUBBER COM PANY. HaRlilton Square. N. J. 
(A wonderfu lly strong and well written description of  our factory appeared in this mae-azine issue of October Sth) 

cams, ckets. All bear­
ings bab� 
bitted. For 
your RoW 
Bo&t, Sail 
Boat, Launch Send tor , testimonials. SEND .FOR FREE CATALOG. r.ad1 1o ship.  

DETROIT EN(JJNB WORKS,  
1332 Jefferson Ave., Detroit.. 

Wltbout al tering the frame and at 
UtUe cost by attaching the 1908 new 

Eri e 2 H .  P.  A tt acbluent. 
This includes all parts so that any 
one can make a strong up-to·date 
mltchine that will climb steep hills. 
�::i

l
�c��� ::a�o�: igr 

i
�u�gg�

e
e�t 

Catalog A or MotorCycle Catdlog B. 
MOTO�CYCLISTS :�':.

d
m ��. f� 

book on the care of Motorcycles. 
make of your machine for acc. prices. 

Equlpmcn.t Co. ,  Hammfludsllo rt,  N. Y. 

Rullway safety apparatus, R. H. Hunt  . . 880,996 ' _____________________ _ Keystone Well Drills Rai lway signaling system, J. A .  Wilson . . . .  880,851 
Railway switch , automatic, J. A. Jackson 80,536 
Railway switch, pleasure, S .  E. J ackmnu . .  58 1 , 000 
Railway t ie  organization , C. M. Reed . . . . 880 , 9 1 8  
Railway track lubricator, F. E .  Bailey . . . .  880,494 
Railways, signaling cll'cult for, J. A. Wil-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 880, 770 
Raker bar, J. Daill . . . . . . . . . . . . . . . . . . . . . . . . 880, 634 
Ratchet mechanism, R. C. EIlrlch . . . . . . . . 880,870 
Hatchet wrench, rr. G.  Kinder • . . . . • . . . . . .  880,670 
Razor blade holder, C. Utter . . . . . . . . . . . . . .  880 , 7 65 
Razor, safety. J. Heissenberger . . . . . . . . . . . . 880, 735 
Razor, safety, J .  H .  Bowen . . . . . . . . . • . . . . . .  880,860 
Razor, safety, W. J. Smart . . . . . . . . . . . . . .  881 , 033 
Receptacles, closure for mUCilage and otber, 

R. MaRon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880, 679 
Recording device, E. S. Cole . . . . . . . . . . . . . . 880,720 
Recording indicator for reciprocating de-

A .  Home=l1ade 1 00=Mile 
Wi reless Telegraph Set 

Read SCIENTIFIC .AM EIUCA.N SUPPLEMENT 1605 for 8 
thorough, clear descriptton, by A. Frederick CoUi.ns, of 
�h;���g��������:t: lCW��i!�:i��I������;r�h� °t��� 
PrlCe 10 cents by mail. Order frvm your newsdealer or 
from 

MUNN & CO., 361 Broadway, New Y ork 

CURTISS WO R LD ' S  
R EC O R D  MOTORCYCLES 

RefrI����to��
ng

C. 
di

��
an

�'ga�: . I�: . .  
St

:.
rI���: : �g;��? New Single and Double Cylin-

Revolver b.olster, F. H .  Audley . . . . . . . . . . .. . 881 , 044 del' Models for 1908 1j0W ready. 
Road surface, making a dustless, B .  H. Diamond M e d a l ,  H i g h e s t I ROCJ'�';:'���li�g' ��chi�e: 'T: ':0: . M�\�id� : : : : �5:�g� �';;:"'��n

N��IO:'gur�:�ur�;:� 
Rock drill, H.  J. Cook . . . . . . . . . . . . . . . . . . . .  881 ,059 for Catalogue H and Booklet 
ROOfing pach:age and making same, F. C .  U Achievements." 
ROOg,,,:r���rps, 

. ·�pp�;·�t�� · 'f��" ��ki�g ' 's�'r: 
881 ,024 G. H. CURTISS MFG. ' CO.. Hammondsport. N. Y. 

New York omce, 

for Artesian and Ordinarv W�tel' WplIs ; M inera l Prospt'c(in� �nrt 
Placer T�stin,E!' for Dred�ers j Deep Drillinz for Oil and Gas j 
Contractor'foI Bi!lst Hole Drlil ing.  River and Hatbor Exploratio n ,  
e t c .  Our five clltalolts are te:J:t,.. 
books on these subjects. 
KEYST O N E  W E LL WORKS 

Beaver Fal l s ,  Pa.  

170 Broadway 

WATERMAN 

C A N O E  M O T O R  
In 1, 2,  3: and '" Cylindors 

Sm:t11, nent, complete. St:mdard type. 2 H .  P. Weight 35 IJounds. Drive a canoe 10 to 12 miles 
an hour. Gr:ly iron cylinder. Spun ('opper jacket. 
A luminum crank case. Flo:l.t-feed Carburetor. 

��!���a��:P����di�t�dj�fivfeOrl;.l�dS!!�Jfo�:!rO�� 
WATEUMAN MAHINE ]tIOTOn CO. 

1509 West Fort St.,  Detroit, ul ich., V.  S. A. 
rated, F. C. Overbury . . . . . . . . . . . . . . . .  881 , 023 ____________________________________________ _ 

Rope clamp, F. Almstead· . . . . . . . . . . . . . . . . . .  881 ,041 
Rotary engine, Wright & GIlI . • . . . . . . . . . .  880, 614 
Rotary engine, J. F. Massey . . . . . . . . . . .  881 , 01 4  
Hugs, finishing the mouths of tbe animal . 

heads of skin ,  H. A. Reich . . . . . . . .  880, 919 I 
Hule, slide, F. F. Nickel . . . . . . . . . . . . . . . .  880. 907 1 
Sad iron, self heating, J. E. Fry . • . . . . . . . . . 880, 51 4 
Safe lnd vault, W. F. Schultz . . . . . . . . . . . .  881 , 031 
Safe and vault construction, W. F. Schultz 881 , 032 I 
Safety pin, L. J. Ca"tiau . . . . . . . . . . . . . . . . .  880, 972 
Sandpaper machine, J. T. Brantley . . . . . . . . 880,965 
Sandpapering machine, G. Herrmann . . . . . .  880,663 
Sash fastener and lift, combined, B. F. 

Thompson . . .  . .  . . . . .  . . . .  . . .  . .  . . . . . . . .  880 . 600 
Sash fastener, window, W. J. Hills . . . , . . . .  880,530 
Saw. marble and stone, I .  Ramboux . . . . . . 880, 822 
Sawmi l l ,  D. 1. Keough . . . . . . . . . . . . . . . .  881 .004 
Sawmill attachment, J . H .  Coy . . . . . . . . . . . .  880,722 

I Scale, weighing, C .  W. McKee . . . . . . . . . . . .  881 ,020 , 

: ��:�s��.� a�;d
d 

g�.���;:�' o�·?p����li : : : : : : : : : :  ���:g�� 1 
Scraper, box, J. Lobmlller . . . . . . . . . . . . . . . .  880. 745 i 

������
r, 

f:s1��l���ln�dj:sta�e F��\�m:� ' 'i: 880, 643 1 
1(, Devlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . 881 , 061 

Screen banger, E. G. Rust . . . . . . . . . . . . . . . . 880, 577 , 
Seal, envelop, W. R. Oneal . . . . . . . . . . . . . . . .  880,909 
Seal lock, C.  S .  Smith . .  , . . . . . . . . . . . . .  : . . .  881 , 034 
Seals, etc. , fastening wire for, T. E .  i\furray 880 , 688 
Seal ing fruit cans and other receptacles, de- I viccs for, A. M. Butler . . . . . . . . . . . . . . . . 880, 969 
Separating macbine, W. A. Trescott . . . . . . . . 880,603 
'Sewage disposal appal'atus, J. H. Kinealy 880, 540 I Sewf'l' cap, artificial stone, E . F .  Kennelly 881 , 003 
Sewing macbine, H .  E . ' La Plant . . . . . . . . . . . .  880,890 

' Sewing machine trimming mecbanism, G. I I Scd'tt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880, 829 , 
Shade bracket, C. E. Waldorf . . . . . . . . . . . . .  880. 041 
Shears, P. Broadbooks . . . . . . . . . . . . . . . . . . . . . .  880, 967 

I Shears, discharge qtechanism for, A. R. 
McArthur . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880 , 81 1  

Shipping case, banana, G .  A. Wellman . . . . 880, 702 ' 

I SbiPe'. ���.���e . ��d 
. .  �OUl:�:. :,:�co

.
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.
o
.
r
: . :": 881 , 068 

Shoe, welt, A. J .  Gabnehall . . . . . . . . . . . . . .  880 . l3 1 5  
Show case, A .  D. Hesler . . . . . . . . . . . . . . . . . . . .  880.827 \ Sbuttle binde,', A. 'l' ilcb . . . . . . . . . . . . • • . . . .  880,602 
Signa l .  See Fi l'e alarm signal . 
Signa l  hlade clasp, H. C. Williams . . . . . . . . 880. 940 
Signal ing system , B.  Staub . . . . . . . . . . . . . . . .  880. 762 
Signaling system, E. E. Kleinschmidt . . . . . . 881 , 005 
Slolte, convprtihle, F. G raffenbel'ger . . . . . . . . 880 . 5 1 !) 
Ska te, roller, J. :vl i nel· . . . . . . . . . . . . . . . . . . . .  88(), 684 I Slmte, 1'0]]( '1', C. Rosenb('rg . . . . . . . . . . . . . . . .  880. 921 I SkyIigl1 t ,  J . N. G renier . . . . . . . . . . . . . . . . . . 880.654 I 
���\�

n
�l'I��C:l��l�

, 
d:':n�a

W·.
ea

��k�� : : :  . . . . . . .  ���:gts j 
Smol,e purifier, G. MorlJy . . . . . . . . . . . . . . . . . .  880 . H 7 
Snap fastelle,', W. S. Richardson . . . . . . . . . .  880. 573 
Solderiug Iron .bolder, J. M. Fell . . . . . . . . . .  880 . 87 1 ' 
Speaking tube. F. �r. Cbandler . . . . . . . . . . . .  88 1 , 093 I Speed mecbanism. vn l'iable, B. D. Stevens 881 ,086 1 
Spoke extractor, J. W. Gay . . . . . . . . . . . . . . . .  881 , 070 
Sprinkling and fire alarm system,  automatic, 

C .  A . Jacoby . . . . . . . . . . . . . . . . . . . . . . . . . . 880, 889 , 
Stalls, sanitary floor for animal ,  A. TUl'ney 880,700 
Stannic oxid , apparatus fOl' making,  H .  I . Foerst�rling . . . . . . . . . . . . . . . . . . . . . . . . . . .  880. 873 
Steam engll1e, W. H. Betts . . . . . . . . . . . . . . . .  881 . 048 
Steam generator, J. M. Cla rk . . . . . . . . . . . . .  881 , 057 1 

I Steaming and preSSing machine, clothes, I G. E. Ta rbox . . . . . . . . . . . . . . . . . . . . . . . . . .  880, V34 , 
Stentel'ing machine  cliP. A. A. Wbltley . . . .  880,946 

I Stitch separating machine. J. B. Hadaway 880.792 I Stoker, automatic, M. B.  Brewster . .  880 , 622, 880,623 
Stove. alcohol, A. W. Swanberg . . . . . . . . . . . . 880, 836 
Sugar, crystam"ing, H. G. Christiansol l . . . .  880, 62V 

I Sulfid ores, treatment of complex, G. de 
Bechl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880 , 775 

Superheater, J. 1\f. McClellon . . . . . . . . . . . . . . 880. 562 
Swingletree or neck yoke hook , J. L. Hecbt 880,734 

i Swltcb operating rod, W. W. Jobnston . .  880, 667 
i Syringe, F. C. Barnes . . . . . . . . . . . . . . . . . . . .  880,496 
I rl'ags beneath tbe skin of animals, instru-

The Buqgalow N u m b e r of 
American Homes and Gardens 
Do You Own a 
Are You Bui ld ing a Bungalow? 

on everything that pertains to the 
This issue will include : 

Furnilure lor the Bungalow, by Esther 5ingleton 
Draperies and Rugs lor the Bungalow, by Alice 

Kdlogg 
Economic Sanitation of the Bungalow, by John 

Gade 
Ornamental Log Cabin •. by Dorothy Sythe 
Arti.tic Curtaining, by Phoebe W O5tcoll Humphrey. A Summer Camp at Arden, by Mabel T uke 

Priestman A Garden Room, by Carine Cadby 

If SO, read the Special Bungalow 
Number of 

American Homes 
and Gardens 

TO BE PUBLISHED IN MAY 

The number will contain about 
60 pages of helpful, practical in­
formation, packed with beautiful 
photographic reproductions of all 
kinds of bungalows, big and little, 
costly and cheap. Everybody's 
taste has been consulted. Besides 
articles on tastefully designed small 
houses accompanied by plans and 
halftones, there will be contribu­
tions on the decoration of the bun­
galow, its furniture, plumbing and 
sewage disposal, in a word articles 

bungalow. inside and out. 

What i. and What is not a Bungalow, by Tomaso 
Lentdlus 

How to Build a Log Cabin, by Edward F...., A Group 01 California Bungalow., by Hden Lukens 
Gaut A Connecticut Bungalow, by John Sherman 

Two New England Bungalows, by Mary Northend 
A Texa. Bungalow, by Paul Thurslon 
Ornamental Gateways to Bungalows 
A T  rue Bungalow, by Francis D. Nichol. 

D O U B L E  N U M B E R .  Pr ice 50c. 
MUNN &. CO., 361 B�oadway. N. Y. City 

I ment for inserting . P. K . Dobyns  . . . . 881 , 062 � .. .=;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;.;;;�.I ����,el·'F.H .B� J��;���I:th : : : : : : : : : : : : : : : : : :  ���:�� I 



I Classified Advertisements 
Advertising in tbis column is 75 cents a Hne. No less 

than four DOl' more than ten lines accepted. Count 
sevt>n words to the l ine. All orders must be accom­
panied by a remittance . 'Further information sent on 
l'eq uest . 

B U S I N E S S  O P P O RT U N I T I E S . 
BIG MONEY IN .L.HE MAIL ORDER BUSINESS.­The .\-J aU oreter- J ournal , 11 years old, a monthly of 48 to 

fl.! pages, wi l l  keep you posted on �usin ess . conditions and methods. Indispensable for hve busm.ess men. No sample copies. Send 25c. for 6 mont hs' trial Bub .. scription. Lou is Guentb er, 102 Schil ler .Bldg., Cb icago. 
PA'l'l'ERN LEI'TERS A ND FiGUREd (White Metal and Bra�s) for use on patterns for castings. Large vi!.-

��l\�ht&'sC�. ��:re�:W:ils,SJ��. for catalog. H. "' .  

INVE.\'TORS.-Send for free sample COpy " World's Progress." devoted to interests of inventors. All late�t developments ill scientific and industrial world. World's Progress, 510 12th St . . Washington, D. C. 

PAT E N TS F O R  S A L E .  

NEW AND  USEFUL UMBRELLA RACK.-May 30th 
1905. Also, Pencil and Fountain Pen Retainer. Septem� ber 17tb , IW7. Cheap to manufacture. Simple, made.of one piece spring wire; would like to hear from faotones interested. �'or particulars address A. M., 720 K Street , Sacramento, Cal. 
fe��!. ';fJ�§:' P��'rit t&ll:lwr:�� y c��fii?;;

d
p����l�t �� plie� fOf. Impossi ble to injure person picked up by this 

fender. Addre�s " Unburt." Box 773. New YOl k. 

H E L P  W A N T E D . 
TWELVE OFFICES covering emire business world. 

��:;.e, ���e��ffd;!;t���l�:� ��iii!OFfa����(fir &If�:���� way, New York. 
WANT ED.-Clerks and others with common school educations ou]y. who wish to qualify for ready positions 

at $25 a week and over, to write for free copy of my new 
prospectu:-; unci endorsements from leading concerns 
i5.00lr�:�:t:ny ���g������

e
$l��. $��fJ1ll��fo:��tP�� and further particulars address H�orge H. Powell . Ad­

vertising and Business Expert, t\4;) :i\1etro. Annex, N. Y. 

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

EXCEPTIONAI.LY SAFE EASY SELLING PRO­
POSAL SUITABLE for buiJding-loan , insurance or 
g�����ti ���n'B��5�R:oor�4M?�o.� P:�'k Sl�t:. ,e:i�V�l�l �;: 

AGENTS 'tV ANTED in every county to sell tbe Trans-
�.���t$fsa�g'$3�og��tm��lte·ca�ug� �����is���rtfalgr terms. N ovelty Cutlery Co., No. 2 Bar St., Canton, O. 

F O R  S A L E .  

1905 FRENCH MORS AUTOMOBIT.E. 19-24 Horse power. Semi-enclosed with Hxed top. Seats seven. In 
�����C\��:B�o���tiZ�n 'bi:�;�n��

l
�::�u�r.�

e
i;rl�el$��: Replies to Mr. R. W. C. Ellison. Bryn Mawr, Pa. 

M O D E L  W O R K S . 

MODELS FOR T,OCOMO'l' I VES, Cars and Rolling­stock. Models for Bui ld ings, Bridges, and Inventors. 
Models for fl' raining SCh00Is, Plastic l)laps, etc. Made 
�r6d�It�g�:S��SOb�1�1::1��1���n��;�ft�,

e
l:l.,Au�§�

i
l�u -

T Y P E W R I T E R S. 

TVP l!)WRI1'ERS.-Hammond, $10 ; Reming-ton, �12 ; Smith Premier, $lS : Oliver, $29. All guarant.eecl for one year. Send for catalogue . Hat"lem T y pewriter Ex­change, Dept. II, 2L'I· West 125tb Street, New York. 

M O T I O N  P I CT U R E S . · 

l'H l!) MOVING PICTURE WOHLD, weekly. 10 cents per copy ; vear :y subscription. $2. '!'he only paper de-
i��:;1e��u����c?Vi�O;i��UP�C;�:��a�:1�,s�I�� :50�J��: 

A E R O N A U T I C S .  

[NS1 'RUC'l' [ON.-Three courses ; BaBoons, Dirig-ibl es, ,\ viation. prepared by Lieul .  C. Espital lier. fi'l'ench Army. A. C. 'rri aca. Director. Catalogue on request. 
I � l ternational Sch ool Ael'onautics, lOS \'Vest. 49th Street, 
N e .v York. rl'elephone 2f>15 llryant. 

MALTJE'l\ PariS, Spherical Balloons and Dirigibles. Cbauviere. Pal'l�, Aero planes and Helicopteres. An­toinette .\1otors tor Aviat ion. Hue Aeronautica l 8ci­
enti tic Instruments. American Representative : A. C. 'rriaca, 108 'Vest 49th Street, New YOrk. �reJ. 2515 Bryant. 

B O O K S  A N D M A G AZ I N ES.  
ELECTRICIAN AND MECHANIC.-Pract.ical month. 

Iy magazine for electrica.l and mechanical gtudents and workers. Publ ishes il1ustratecl directions f{)J' C011-
��I���!:�1,�,yn�ll����'o�f;�i��. ga:f��ltl�c;:S�d��i�'il;�:re��� 
chani �al drawing. nsing tooJ :J, furn iture construction, boat bui lding, al l kinds ( J  f mechanical wl)l'l<. One dollar yearly ;  trial !'!UbScl'lpLion fol' tb ree lUon t.h�. 
�ie��t�. �.UJ:in��� �fug�7?J.�i3�e:��11�£�������. ���:s� 

H O U S E H O L D  N E E D S. 

BU'l'CHER'S BOSTON POLISH i s  tile best finish made for floors and i nt erior woodwork. N0t pritt l e ; will not scratch or deface like sbel l a c  01' vitrui-sh .  Send for free booklet. For sale by dealers in Paints, Hardware and House Furnishings. The Butcher Polish Co. , 356 At. lantic Avenup, Boaton, Mass. 

AST R O N O M Y. 

STARS A ND PLANETS.-Learn to know them ut a glance ! Astronomy in simplest and most faSCi nating form. The LumiD l lus l-tevo lv ing Planispbere shows clea I'-
��JYibl��p�iii;r���8i��e��rt����·i,nJ3e�ibi{!��s�.�.qi� 

P H O TO G R A P H Y .  

AMERICAN  PHO'l'OORAPHY succeeds American Amateur Photog'rapher, . Camera and Dark ROf1m and 
Photo Heacon. T i l e editurs of each now join in making a magazine which shou ld be in tbe hand� of everr pho­
tographer, profe8�io nal or amateur. 1;') cen ts month ly, 
�� ���d;:�!Ph}�

b
��

e
b. s8g�i36rlBr��d��:�N:W �g��r. 

G R E ·SO L V E N T .  

O L D  C O f N S  A N D ST A M PS. 

$ii.75 P A I D  FOR Rare Date 1853 Quarters. Keep all money coined before l875 8,lld seud lOc. at once fol' a set 
�e!�Oyg�u tg:i�:;�m o. W:u<!j��:� �� t: �Oi1t N:'v. 

Scientific Atnerican 
Tanning liquors, utilizing sapped, G. W .  

Childs . . . . . . . . . . . . . . . . . . . . . 88 1 , 094  
T a p  holder, thoroughfa re, H .  I-Icy n a u  . . . . . . 880,529 '.raps and chucks, safety connectIOn for, J. 

HOSKing . . . . . . . . . . . . . . . 88_ '>75 
Telegraphic or sec ret codes, tabuLated gage 

_ for, B. Mc Neil l . . . . . . . . . . . . . . . . . . . . . . . .  880, 900 
Telephone dictating system o r  apparatus,  J. W,. K e l l y ,  Jr . . . .  
Telephone system, E . J. B u rke, l'c!ssue . . .  . 
1.�elephone toll apparatus , E. P. Baud . . . . .  . 
'resting appa ratus , J. M. von H a sse� . 
Testing apparatus, W. 1. Bal lentlt lc 
'l'brottle con troller, O .  l.�hnm . fl�ie c u t ting machine, C. C. 'ra te . . .  
Tigh tene r, J .  lH .  Evans . . . . . . . . . 
Tire man ufactu ring apparatus, pneuma tic, 

880, 537 
12,756 

880,708 
880, 991 
881 ,047 
881 ,088 
880, 9a5 
880,980 

T. S l oper . . . . . . . . . . . " . . .  880,587 
'.fire, non-pun ctu l'u ble inner, B. 1:\ Schi rlller 880,923 
Tires, spring cushion for a u tomob I l e ,  P a l'sons 

& Flem ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . 881 , 026 
Tobacco stemming machine , C. H. & n. E .  

B. Andrew . . . . . .  . . .  . .  . . . . 880, 6 1 6  
Tongue support , veh ic le , G. F .  Bell . . .  880,776 
Tongue switch , V .  Angerer . . . . . . . . . . . . . . . . 881 ,043 
TooL post , Wilhelm & Vero . . . . .  880 , 948 
Toy ,  J. '1'. Curtis . . . . . . . . . . . . . . . . . . . . .  880 , 633 
'roy, J. W. Hasle t t . . , . . . . . . . . . . . .  880,793 
Toy, dancing , R .  J .  Tanner . . . . . . .  880,933 
Toy flagstaff, F. W. Kline . . . . . . . . . . . .  881 ,006 
Toy 011 well, C. & J. Weisenbach . . . . . . . .  880,943 
Tran sformer furnace, Liudblad & S t a lhane . . 880,547 
1.'l'ansformer, high potential ,  C . H .  'rbordar-

sou . . . . . . . . . . . . .. . . . . . . . . . . . .  . 
Tran som lifter, C. C. Hall . . . . . .  . 
Tread surface, R. G. Cbase . . . . . . . . . . . . . . . 
'1'rest1e , 'Y. H. Hazzal'd . . . . . · . . . . . . . . .  . 
'I'rolley mechanism , W . .T. C m i g  . . . . . . . . . .  . 
Trolley pole, H. Boucba rd . . . . . . . . . . . . . . . . .  . 
Trolley w i re tindel' ,  li\ G'undoJ'pb . . . . . . . . .  . 
Truck, S. P. K n u t . .  . . . . . . . . . .  . 
TrUCk, car,  F. C. Stevens . . . . . . . . . . . . . .  . 
Truss, M. YV. M i l l igan . . . . . .  . Truss, bernia l , F. Meine . . . . . . . . . . . . . . . . .  . 
Tube drawing apparatus, hard meta l ,  B . Ii'. 

880.838 
880,988 
880,862-
880, 525 
880, 976 
880,963 
880, 655 
881 , 008 
880, 833 
880, 559 
880, 681 

MeTea" . . . . . . . . . . . . . . . 880, 563 
Tube joint for met a l tl'acket· bars and form· 

Ing the same, T. D a n q u a rd . . . . . . . 880 , 508 
'rubulal' bodies, test i ng , E. L. Perry . . .  880,755 'l'urbine, elastic ttuid. G .  Westin gbouse . . . .  880,847 Twine h olde r, G . G. Steven s . . . . . . . . .  880,593 
'l'ype composit ion s on cu rved l i l Ies, means 

for sett i ng , Frysinger & Barre tt . . . . . .  880,875 
'rypc, guide plate for co rrec tion , J .  A .  G. 

Ha rtou . . . . . . . . .  880, 883 
'l'ypewl'itcl' base board, sCl'C'ivless, E'.  S. 

Merrow . . . . . . . . . . . . . . . . . . . . . . 880,683 
Typewri ting machine , H. H .  S tee le . . . . . . . .  880, 591 
Typewriting machine ribbon mechan i sm , front stl1ke. W. R. Fox . . . . . . . . . . . . . . 880,648 
Umbrellas, repair tip for , L. M. Hoy t . . . . . .  880 ,534 
Uranium a n d  vanadium frolD ores, c x t l'fict-

ing,  II .  F leck . e t  a1 . . . . . . . . . . .  880,645 
Valve, J .  J. Cook . .  . . . . . . . . . . . .  881,060 
Valve, balanced,  L. J .  R igsby . . . . . . . . . . . . . . 880,920 
Va lve , en gine reve rs ing, J . G. Fairbanks . . 880, 642 
Valve, gas engine, J. I. Thompson . . . . . . . .  880, 601 
Valve, gate, J. P. Ladd . . . . . . . . . . . . . . . . . .  880, 674 
V a l v e ,  hydra n t  and b ose cut off, F .  S .  Sea-

gra ve . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 880, 581 
Valve, hydl'Un t  c u t  off, ]j\ S .  Seagrave . . . . 880,580 
VHIve mechan ism fOl' engines and com-

pressors, S .  A . Reeve . . . . ; . . . . . . . . . . . . .  880, 824 
Valve mechan i sm for gas engines, H. Stol-

ten berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  880,835 
Valve, water jacketed controlling and check, 

F. Peuleckc . . . . . . . . . . . . . . . . . . . . . . 
Variable clearance engi ne, S. A. Reeve . . .  . 
Vehicle, H. S. Hele·Shaw . . . . . . . . . . . . . . . . .  . 
Vehicle gear, S. N. Birdsall . . . . . . . . . . . . . . 
Vehicle, motor, G. G. Schroeder . . . . . . . . . . . . 
Vehicle, moto r, C. L. Redfielcl . .  . 
Vehicle OL' wago n  brake, F. A. G ra c e  . . . . .  . 
V e h i cle spr i ng , L. C. Haynes · . . . Vebicle top, J. Roge r s . . . . . . .  . . . . . . . . . .  . 
Vehicle, tractio n ,  R. E. Za ger . . . . . . . . . . . . .  . 
Vehicle wheel,  l\f. L. Porter . . . . . . . .  . 
Vehicles, foot rest Ol' guard for, L. W.  

880, 569 
880,825 
880, 526 
880,620 
880 , 759 
880,823 
880,791 
880, 884 
880,574 
880, 953 
880,915 

Gcout . . . 880,730 
Vending ma chines, coi n operated mecban-

ism for, L. A . Vandiver . . . . . . . . . . . . . . 881 , 089 
Vence .. ' machine.  H. '11, Williams . . . . . . . . . . 880 , 849 
Vent i l a tor.  See ""\",\rindow ven tilator. 
Vibrator , H. Larsen . . . . . . . . . . . . . . . . . .  880,801 
,Vafers, sugar wafer bis<!uits, and the like, machinery for maki n g cup, T. O. Bates , 

880,497, 

DESIGNS. 
Billiard table, J.  J. Pearson . . . . . . .  ·

G 
. .  

l
:
o

·
s

·
se

.
n 
.
.

.. 39, 173 1 
Braid a n d  braid neck,·Year, A. 1-1 .  

bach . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . 39, 1 74 
B u tton . c a m oa i l:m . C. F. Pearson . . . . . . . . . . . . 39, 1 65  
C omb, F .  W. Gt·ell . . . . . . . . . . . . . . . . 39 , 1 67 t o  3 9 , 1 7 0  
D i splay stand fi n d  hange r ,  H .  A .  Richardson n9. 1 72 , 
I n kstan d ,  F. M. Ashley . . . . . . . . . . .  . . . . .  39 , 1 66 , 
P i n  or button head, D. P. Berry . . . . . . . . . .  aU, l 64  
Trimming, W .  Helbig . . . . . . . . . . . . . . . . . . . . . . . 39 , 1 75 
Vehicles, comhincd h a ndle and robe holde r  

f o r ,  Thom asm a  & Blanchard . . . . . . . . . . . . 39, 1 71 

TRADE MARKS.  

The Government 
Information 
Service 

The services of the greatest in­
formation bureau in the world are at 
your command. The United States 
Government maintains an extensive 
department a t  Wash i n gton for 
the publication and distribution of 
every known fact on every con­
ceivable subject. 

If you want to know about Geo­
graphic Names, a neat paper volume, 
prepared by a U. S.  Board, will be 
sent for 25 cents, the cost of print­
ing. A valuable publi cation on 
Mineral Waters 01 the U. S. may be 
had for 10 cents. A Standard work 
on Olive Oil and its Substitutes may 
be had for 1 0c ; or a bulletin on a 
live subject, The Milking Machine as 
a Factor in Dairying, for 15 cents. 

These are a few samples of the 
many thousands of pamphlets and 
books published on every con­
ceivable subject. 

No matter what you want t{) know 

As" the 
GOllernment 
About It 

A list of all available publications 
on any particular subj ect will be 
sent free on application, if you state 
the subject on whicn information 
is  desired. 

Make remittances by postal money order, express order, or currency may be sen t at owner's risk. Postage stamps 
will NOT be received. Address 
SUPERI NTEN D E N T  OF DOC U M ENTS 

Wash i ngto n, D.  C. 

Pierce Motor Boats 
and Engin.es 

are gu aranteed satisfac­
tory in every way. Sta u nch a n d  
Safe, they combine dependability 
and durability with lightness , speed 
and comfort. · Equ ipped with P i erce 
Noiseless M otors; the perfected 
res u lt of 23 years experjence in 
building gasoline Motors . Both boats 
and m otors are guaranteed free from 
a l l  d e f e c t s  
- w e  replace 
at o u r  e x­
p e n s e  a n  y 
p a r t  t h a t  
proves d e ­
fective­
whether 
within one 
year Qr five 

Don't buy 
you get our 
you'lI find it 
make a wise lelec,tl<>R. 

1421 Michigan A,·enue, Chleago 
Slegel·Cooper, New York t;1ty Butler Motor Car Co. ,Bo.t6lJ 

We are the largest builders of pleasure boat!1 in the world. We 
lell  you full  sizc worki n g  lmi.tcrns, knock-down frames all41 
tuuterlnls fro ... bone·dry stollk, at half the price asked by 
others. We 11 8 Q  these patterns and stock every day ill building 
Our regular boat.!. You are not buying theories. t.:nta log free. 

DE'fROIT BOA'f CO., No. 2 7  nelle·mc Ave. , Detroit, M i eh. 

Beer, American Brewing Co . . . . . . . . . . . . . . . . 68 ,054 " LARGEST DEALERS OF AUTOMOBILES, New 
Beer, Stark-rl'u scarawas B reweries Co . . . . . . 68, 078 �����c�f,�a�'a1nb���r���· '�ar�2.�;g��trb��i�£�5s

ui Blue, ultramarine,  Verein igtc Ultl' a m a l' i n - t b . e oft'e d We h pu h d d fflbl'il(en A k tien-Gtsellsch aft vOl'lllu ls Le- ��v� ���8�l! ��ersurpf�s' stock �f
e
ne��07a�s8'�

. 
nt.� 
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The Holsman Automobile 

1 907 Sales Over $600,000.00 

THE STANDARD of high.wheeled auto­mobiles and the pioneer of thiS type. The 0 n I y high-wheeled automobile, 
luallufactured that has a record ill a public con­
test-and Holsl"nan recorus date back to 1902. 

Suitable for all seasons and all kinds of 
roads. Solid Ru bber Tires. EconoID­
leal and Efficient. Air-c ooled motor. No live axles friction clutches Qr: differential 
gears. Exceptional hill-d ilubin g  power. 

Manufacture:d and Sold by 
T h e  O l d est a n d  La rgest M a n 4factu re rs 
of Carri age A u to m o b i l es I n  t h e W o r l d  

THE H O LSMAN AUTO M O B I LE CO.  
4 3 7  Monadnock B lock,  C H I C A G O ,  I L L . ,  U . S .A.  

Da I au lpprcciatc 
Absolute Reliability and Easy Starting ? 

Our 1908 Models will contain 
more real motor value than 

has ever before been 

incorporated 
small motor. 

in one 

They are made es­

pecially for the man 
who wants the best. 

CUSHMAN MOTOR COMPANY 
2024 N. St .. Lincoln. Neb •• V. S. A. 

KING 
Folding CANVAS BOATSl 
Lighter more durable than wood. Serviceable i n  S!lit water. 
Punctl:;e-proof ; non·slnkable ;  can't tip over. A revelation in 
boat constrllction. Can be carried by hand. or checke<! as bag­
ga""e. When n(lt. i n  lise, fold u p  into !\ p:lckag-e. Sen d  be. for 
Cata log, 1 00 Engraving-s. 1i11'l'U f.'OMHN�; HOA'r CO., GS3 
Lake Street, M u skegon, !tl i ell . ,  formerly KalaIlIllZOQ. 

A. B. C. AUTOMOBILE 
�n ���r�il�I���::'��tic�r.���v�rf�i ;;l(rj��:-
able automobile of its class. 
Is made easy to opera.te-no 
complicated parts-no tires to II U 11 C t 11 r e-no repairs. 
Safest machine made. Built 
for 2, 3 or 4 passengers, 10 
to 1 2  h. p. "hite to-day 

1�r ��r�:c�:I!'r VI-hide 80. St. LOllis, Mo. 

Simple Name­Simple Machine 

A M O N E Y  M A K E R  
Hollow Concrete Building Blocks 
Best. Fastest. i;i mplest. Cheapest Machine. Fully /luaranteed. 

THE PETT YJ O H N  C O .  
6 1 5  N. 6th Stre�t. Terre Haute. Ind. 

IS YOU R. HOT WATER. HEATING 
SYSTEM SATISFACTOR.Y ? 

Do al l radiators heat properly ? Does the water boil during strong firing ? Is the Circulation Slug'g'ish ? Do you burn too much fuel ? If so, write us. We enl'e bot water heating troubles easily and cheap l y ;  no t ea1·. ing u p .  
HONEYWEll HEATING SPECIAlTY COMPANY 

Plant and Gencral Ontcc, 'V AUASII, INDIAN A 

WE LL DRILLING 
, Ma chines 

Over 7 0  sizes and  sty les, for drilling either deep (\! shallow wells in any kind of soil o r  rock. Mounted 
on wheels or on sil ls. With engines or horse powers. Strong, simple and durable. Any mechanic can Operate them easily. Sen d  for catalog. 

WILLIA1US nROS •• Itlmcn, I'l. Y. 

WOO D  
R A C I N E 
SHAPER  GIARD  

Operator can see hIs work without obstrnc­tion, with absolute protec­tion from accident. 
MANUFAVTURERS-

�;o;i�cbi:���i'g�I�;.or. 
Let us sena yot< Full netail3. 
FA I R  M FC .  CO . ,  RACINE,  

k(,l'kt lS ,  Zeltner & Con sorten , i n  1<oln a m  cyl. " Queen " touring and runabout cars. Guaran teed. Rhein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68,080 I Other "bargains in hi�h g'rade new autos at 40 ta 00 per I Root� flnd shoes, leather, Heywood B oot, & cent. reductions. Over 500 second-hand autos aU in first Shoe Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  68,064 class condition at ridiculously low prices. Our prices 
How to Build a 5 H .  P. 
Gas Engine at Home B o o t s  and shof's, leath er , I-I. E .  Smi th & Son 68 , 077 are so lo�v on tires, sundries, and appa,re1 . !t will pa

g: Boots and shoes. lea ther and canvas, Dor- ��� t�,���
e �o���: 1�:��0��� �J:1��3881 1�:0�8w�y: othy Dodd Shoe Co . . . . . . . . . . . . . . . . . . . . 68,OOO New York. �311 Mlchj�an Avellue, Ch ica/lo, Ill. Cement ,  POI tiand , Peun·Allen Portland Ce· A/tfJr APTi/ 15. Chicago addres8 1332-34 Michtgan Avenue. lDent Co . . . . . . . . . . . . . . . • • • . • • • • . . . . . . . .  68 , 022 

Chains for personal adornment, D. F. Briggs Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' 88,0'29 Chemicals,  certain, Badische Anllln & Soda Fabrik . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67, 964 Coal , Peabody Coal Company . . . . . . . . . . . . . .  68,020 Coats, vests, pants,  and o vercoats , H. M. Linde nthal & Sons . . . . . . . . . . . . . . . . . . . . . . 68,051 Coffee , W. A .  Jenkinson & Co . . . . . . . . . . . . . . 67,999 

IoOIS I Iools ' . Iools , 
In SCIENTIFIC AMERICAN SUPPLEMENTS 
1641 and 1642, E. F. I,ake describes simply 
and thoroughly how a five horse power 
gas engine can be built at home. Com­
plete working drawings are published, 
with eX8.ct dimensions of eacll part. Price 
by mail for the two Supplements, 20 cents. 

Coffee and tea , Shapleigh Coffee Company, 
68,015,  68, 023, Collars and cu ffs , W .  Heyma n n  . . . . . . . . . . . . 

68,037 
68,063 
67, 973 

Order from your .. _______ -''-_ We keep all kinds. Send your name newsdealer or from M U N N  & C O M PANY on a postal and get our 88-page Booklet . 
Cosmetic prepa rations, A. M i s l i g  . . . . . . . . . . 
Cream a n d  h a i r  1otions, sk in· and cold, S .  Armitage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67 ,962 I �=======I Publ ishers 

Montgomery &: Co., 109 Fulton St., New York City 36 1 Bmadway, New York 
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ORR£cr SrROPPING 

Torrey 
Strops 

and how to use them. 
A Torrey Strop east" 50e. to ,2.5{J and your DlODf'! back if  nat utl56ed. Sent, post paid, if not at duler8. 
Torrey 's  OIlo£dge Dressing 

keeps any stro p  B o n ··and pliab le. 15c.  or sent by 
mail u pon l'ecei pt o f prlce. 

Torrey razors are the 
1Ine8t razors made. 

J. R. TORREY &. CO. 

Scientific AIne1t'ican 

C re a m , nu� ssage a n d  facC', ""lwell ' l" :\J a l l 1 l fae-
G

-,. ,"-' " 1 
t u r i n g  C o. . . . . . . . . . . . . . OJ .... 

C u t lery and eLlge tools,  tp r t a i n ,  .\" o n'l' l l -
Shapleigh H a rd w a re C o . . .  . . .  GS , O:l:.O 

Dyest u ff s ,  Badiscbc All i l i n  & Soda l'�a b l · j k  . .  ' 6\;U:J+i:G 
H. 'nee,  w h'p, J a l lC'sv i l le B a r b  \V i re Co . . . . . .  67 , U98 
I" i re ('-x t i n k u fIDiTg " ' appu r u t us, America n-La . 

F r a n ce 11'il'e Engine Co . . . . . . . . . . . . . . . .  " 68.004 1 
F i re ' C'x t i n g u i sb i ng a p p a ra tus"  chemic-a I en-, g i nes , a n d  h u n d  grenades, . A m e r i can-La 1 F r a n ce F i re E n g i n e  Co . . . . .  : . . . . . . . . . . 68 ,003 
F l o u l' .  wbea t ,  H U l l t e r  B rothcl's  :\l i l l ing Com-

i FlOll��
n

� he�·t: · ·,i.;,;el:i��;l· 
. 

i-i��li, ,;" ·(;��;I ;';';; : : ��:g�b 
I Fll e l ,  a rtificial , Standard Ii'llel Co . . , f iH,OHS 

U lass ti lf's,  M o n a l'ch Tile C o  . . . . . . . . G�, 0 1 7 .  1)8,01 8 
: 8���;��, �t:��, ���;I;bllr:�

l
mC����;��I�;' : '. ' ��:�� 

; G u m ,  ch{'w i n):: . Common Scnse GU ill  Co . 07,994 I J- l a ! r  p l'epa ra t,io n s , A, B . Bellman & Co , �7 , 991 

I H U H' resto r a t I ve ,  G. Greamba . .  , . .  , ' , . . .  �7 ,979 
H a l t· ton i c ,  .T . Ey Company . . . . . . . . . . . . . . . .  67 , 968 
H a i l' ton i c ,  H. La�' . . . . , . . . . . . . . . . . . . . . . . . .  67 , 980 
Hammers,  Xorvell-Shaplcigh H a rdwal'l..� Cow-

l"lIlY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68, 0 1 1  
H a rness, hOl'se col l a rs,  a nt� s a d d l e s ,  Pier-

son & Hough Co . . . . , . . . . . . . . . . . . . . .  , .  68,075 
I-Ia t rh f' t s  and axes, S u pplee H a l'dwal'e Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  68 , 026 
Hea t or tf'mllt' raturc regu l a t o r ,  Ii' u l to n  Com-

nany . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . .  68, O-! G  
Hosiel'�' , J" .  r.... B r a nde i s  & Sons . . . . . . . . . . . .  68 . 066 
Icc CI'Nl lli , icf's, she l i"wts.  a nd frozen Cl.I S-. 

t a ni s ,  A l t a  V i s t a  C r C' H m t ' I'Y Company 67. 089 
I.n k ,  p r i n t i n g ,  A n l t  & 'Yibol'g Co . . . , . ,  . . . . .  , 68 . 056 
K n i t  hosiE'r), and unde rwea r ,  1\1. & C . )'layer 68,072 
K n i tted U 1 1 (.1(,I'Wear,  LOl'd & Tn,d o l' . . . . . . . . . . 68,U71 
Lead ,  p l u m hago, gr�lIJh i te ,  a n d.  fuu 1H.l ry -fac-

i n � s ,  black,  F.  V .  ) 1 01'8(' . . . . . . . . .  , • . • • .  , 68,01 9 1 
J ... e a t h C I· m a n u f a c t u res, cer t a i n ,  L. F r a n k  Sau; 

. d l � l"y c.o .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  68.068 _ .  
L i q u i d  d i spens i ng n p Jlll l'll tllS. .r. BOw(' I'S ,  . . .  68.01 6 

. l  .. OtiOI lS , fU C't" 'Va t e l'IHl I',Y C h e m i c a l  Company (!7 . 98? . I M a c a ron i a ll �l  v{,l'm icel l i ,  E. B i s i . . . . . . . . . .  67 , 993 
�'Iacll ine too l s ,  certui n .  N. K .  Pe-ace . . . . . . . . 68, 021 
:\fandol i n s ,  g u i t a rs,  banjos,  a u d  p a r t s  of 

s n m (' ,  B uegeleisen & Jacobson . . . . . . . : . .  68, 041 
Man j::"e i l l  ca t t l e ,  hol's(>s, a n d  dogs, d ressmg 

for, W . · Cooper & Nf'phews . . . . . . . . . . . .  67 ,966 
�[a tclH's.  K i tr-da l s  rraen d s t i k fabl' i k  . . . . . . . . . . 68,000 
l\Iedi c a l  compounds con t a i n i n g  iron , M. Ger-

. l n g  . . . . . . . . .  . . . . . . . . . . . . .  ' . . .  ' 67 ,978 
l\Ied i c i n a l  and toilet cologne ,  Rob i n so n  B ros. , & Company . . . . . , . .  67, !l8G 
)Iedici llf's, c(' ("t n i n ,  F lou rnoy & .Joh nson . . . . . .  67 ,977 
)Jedicines,  c(! l' t a i n ,  Norwich Pha rmacal Com-

"allY . . . . . . . . . . . . . . . . . . . . . . .  67 ,983 
:\Iowel's, l a w n ,  Korvell-Sba pleigb H a rdware 

Com pan y . . . .  , . . . . . . . . .  ' . . . . . . . . . . . . . . .  68.001 
Musical  i n s t rument s t r i l l ,l.{ � .  r\: H Y  C l' a h a m  C o .  68 .4 150 
Nail  l)oUsh i n g  naste. i\l i l lel' Brothel's . . . . . . 67 ,n�2 
N i c k f'I s a l t, chemical,  "·a h.1bcrg & Co" G .  

Ill . b .  II  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67, 986 
O i l s  and lubl'i c a n t j:l, I l l h l' icH t i n g .  Che-m i sche 

'Yerke H n n s a  Ccsr-llschaf t  mit besch r a n k -
tel' H a f t ling . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68 . 059 

I O i l s ,  ce rtu i n ,

. 
S t l'Oil me-y{'J '  & .A \"p� C.OIn p a n y  &:1 , 002 

O i l s , gl'€'tl ses, and pastes, lubnca t l ll g ,  L. 
Sonneborn . Sons . . . . . . . . . . . . . . . . . . . . . . . . . 68. 06.9 

P a i n ts m ixed, A t la n t i c  P a i n t  Company . . . . 68.05G I PapE'I' 'bags,  U n i o n  Bag .& P:I })(,1' Company . .  (1�, n7n 

This 
Car 
Will Make Money For You 

We have sold hundreds of these cars, carrymg ' 
'passengers, for use m sight-seeing 

passenger service between villages and suburbs, 
from 12 to 25 
serVIce, 
and m connection 
country h omes. 

with hotels, coup-try clubs and 

They earn 
There is retu rns. 

big profits 
a chance in 

make big 

and bring quick cash 
any community for an 
money with this e nterprisi lig man to 

Tell me the kind of 
I will send you ful l 
o u r  complete line 
vehicles. 

serVIce you are interested in 
particulars about these cars ao�J 

of motor driven commercial 

car. 
and 

G .  S. H EN RY, Sales Manager 
RAPID MOTOR VEHICLE CO. 

Pa per, roofing,  F. "T. B I I'd & SOil . . . . . . . . . . .  6 /  , D92 
------------------- --

I
f-- ren\.���e��;�ei�i l I�i��l-�l ��·:t';��lfS� b l�f�I � I  .. . . J.

oh
U

l
l
l
l 

PPll c i l s ,  lead and colored, A. W. F"lhcl' . 
()S. OG7 
fJ8 .om 
67 j !WO 

1 3 1 Rapid St. Pont i ac, Mich. 
La rgest and O l dest M a n u factu rers 

' Excl usively of Commercial 
Motor Cars 

You Are �:r�·��.J;m�inl�'OO}l�es� ��.��·�i �: · ' �l;���is', ' a w l  
SI)atl r s ,  KOl'vell-Sha plcigh Hardw a re Com-Th i n k i ng p a n v  G 8 . 0 1 : l  

P liers, ·pinC� I:�. '�';'�I� �h��: ' ;;1�1 p u t ty k n i ves,  
Boat. Launch.  Runabou t, �fotor Boat O r CrU iser, Po rte I ' ,  C . K ern B re w i n g Co . . . . . . GS , OilS 

of a R o w- Norvell-Sh a pleigh H a rd w a re CQmpaIlY · ·  68 .01 � 1 
'" B I T E  US.  "Te'll  s h o w  you " q ualit.y c ra-ft.. " t:ityl e, PowrlE'I'S , h i t ters,  l i n i m eH t ,  e t c . ,  J . H . Snyde r Comfort, Lu xury, S peed, S a fe and Seawortb y. )Ied.  Co . 67 . m �  

TVc have S01Jle exceilcllt lt1lassigned 
ten itory for S01Jle responsible 
ag{'1/ts �f ability who own IN L.A.X ]) I. A h: E S  nOAT CO., Luke Gene,';!', 'Y l�. R a d i a tors,  l Io l l a llll  R a d i a t m' Compan .... . . . . . .  68,065 

� A " A L  A I":'Cl l ln:cTS.. EXPERT r.t;I I.OIm�. l l a tchets for o}wra t i n g  d r i l l � ,  taps, a n d  

H O W TO M A K E  EL�'bbRJ�AL 
C h oice o f  2 '"  B o o k s  for 10 cent!iil . 
O t h el' Books, Ct .. s t i llg"S for J ) y namo� a.nd J.lotors. 
Send for Casti n g  B u l l et i n  and Book L i st. 
"'rite us for a l l y  boo I.: you want. 

n t.: U I E R  l> t.:B.  co. , 8. l..ynn,  lI ns8. 
Our expert mechan i cs are 

. .  UP TO TH E M I N U TE " 
Your 'problems Q Ulck l y  solved. Let us make your 

m ode l s, or :s pecial dev ices i n  Metal . 
Newark General Manufacturing Co. ,  34 Mechanic  St . ,  Newark, N.  J ,  

Your Own Printing 
$5 press print� card s .  labelF),  etc. Circular, 
book. n e w s paper pre�s $lti. Money sav e r .  
m aker. A l l  easy . K u l es �ent. ,"V rite factory 
for press cata l og, ty pe. papel', e t c. T i l E  J>UE:--;S ( ;0 . ,  jJl t 'rld�lI, Conn.  

P H O N O G R A P H S  
}'REE {J ATALOG NUMBEU 28 . 

E U G IZ N E  C L I N E ,  57 DEARBORN STREET,  CHICA(;§1t" 

7She MAXIMUS 
Self-Cleaning 

T I M E R 
Increases pOWt:T :'l.nd speed of 

en .... ine.  :O: t "ps sp:lrk plllJ! trou hles. 
!::'l.�'es gaso l i n e  an.! b:ltterie�. Trial 
��tl� :lA,r�I��li��!�k i!�OOd�y;rrf 
wan led. 

TRADE M A qkS 
DEStGNS 

COPYRIGHTS &tC. 
Anyone sen d t n g  a slret ch a n d  description f!1ay 

qulcldy ascertain onr o p i n ion free w h ether an 
invention is prob ably paLentable. Com munica­
tions strictly confidential. HANDBOOK on Patents 
8ep�::��8 ?!�:�t �������

o
Kihe;gr�gc��t:e��ive 

special -notice, without cbar�e, In the Sti¢ntifi� Jlm¢ri�an. 
A handsom ely \Ilustrat.ed weekly. I,a�/lest �tr, 
eulation ot any scientific j(lurnal. Terms, ;fa a 
year : four months. $1. S01d b:;r an newsdealers. MUNN & CO.36 1 B roadway. New York 

Branch omce. 62D I' St.. Wasblnl!ton, D. Co 

"Tl'ncht.'�,  )<\ e-.rstone :'t .lfg. Co . . . .  , . . . . . . .  68. 009 
Rf'mN l i ( ' s  f O I' con s t i p a t ion , J . G rll n t b a l .  . . . 67, !)72 
Rempcl i e s  f o r  i n d i gestion and dyspepsi a ,  Fred-

e r : c k  :::>t e a r n s  & C o  . . . . . . . . . . . . . . . . . . . .  67 , 070 
Rell1e-oy for pigs, C I'H m l) ,  T. En;:?:e l1ul I'd . . . . . .  ti7, 976 
Rem('dy fot' ·u r i n a r,\' dis(' a !"$(' s .  A c t i e n - G ese J l-

scb a f t  f u r  A n i l i n  F'ahrikatioll . . .  . .  67 , 96:3 
Rules wood , Joseph F .  �lcCoy Co . . . . . . . . . .  68,049 
� h ('(' t '  m e t a l ,  [,� . A .  H mn> l l . ,  . . . . . . " . . . . . .  u7, 995 
S h i r t  and d ress w a i s t s ,  F r a n k (' n t h a l  B l'otbE'rs 

Compa n y ' . . . . . . , . , . . . . . . , . . . . . . . , . . . . . . 68 ,045 
ShoVE'ls, spades, scoops. and h a m mers,  S n p -

p l e e  H a l'd�'a re Compa n�' " . . . . . . " . . . . . .  68 ,025 
S k a t E'S . ice, N o rvell-Shapleigh H a rdware Com-

p a n �- . . . . . . . . . . . . . . . , ' . . . . 68 ,052 
Soap . C lwm ische 'Wel'ke H a llsa Gese llsch a f t  

m i t  b('sc b l' a n k te r  I-I a f t u n g . . . . . . .  . . . .  68,043 
Soap,  a b rasive scou r i n g ,  Cudahy Packing 

� . . . . . . . . .  . . . . . . . .  � �  

a g·arage. 

LET US BE  YO U R  FACTO RY 
STA M P I N G S .  MODELS,  E X P E R T  WORK 

Til E  G LOBE JlI A C II D i t: A:IID !' TA U PI:'I G {'O. :)10 Jlllmtlton IoO.t., (,h'velnnd. O. 

COl' ) i SS Engines, "Brewers' 
and Bvt t l e rs' �Machinery. 'rH E  Y I L'l' ... ,JR 

M �·G.  CO., 899 Clinton St" Milwaukee, Wis. 

MODELS & E X P E R I M E N T A L  W O R K ,  
[nventions deveioped. Bpecial lJ ach i n ery. 

E. V. BA I L L A R D .  24 F r a n kfo rt ·S t r e e t .  New Y o rk.  

SEALED PROPOSALS. 
SEAL ED PRO POSALS will be receive(l at the o ffi ce 

��lt� r �  6��'��kH�.u;� . . ��I�I'�he�8: l����I�� { ����e'o;en�ci : for t h e  erect i o n  of a keeper's dwell ing- at Stonington Breakwater Li !I h t - tita t i o n ,  C! lnn . ,  In accord an ce with specifi cation . copies ot w h i ch .  with blank proposa l s  and ( )ther i nforma.t ion, may b e h a d  upon a p :> l iclltion to t b e  Light-House Engineer, Tompkinsvi l le ,  N .  \' . 

Soap . me-dici n a l  a n d  toile t ,  Robinson B ros.  & C o m p a n�r . , . . . . .  , . . . . . . . . . . . . • • . . . . . .  68 , 035 RUBBER Expert Manufa ctu rers �oaps, R o y a l  Solve n t  Co . . . . . . . . . . . . . . . . . • . .  68 , 036 Fi"lle Jobbing \�"-ork Soaps, toilet, J,  B .  1V i l l i a m s  C o m p a n y  . . . .  68 , 034 

SEALED PRO " 0 3 A  1$ w i l l  be reoei ved at the o lf. ce of t h e  Ligh t · H ou s e  En2 ineer. 'J'onJ pk i l l �v i j l c, N. Y . ,  un t il 1 - o'doc k P .  1\1 . • A pr. 7.  1\). 8, a n d  then 0 11ened. for fur!.'! i s h i n :.:  l i n n  sett ing a h . .  i l el' a n d  for I"e pnirs to m :!­
c h i l lel'Y and bull of the [Jrited Stat es Ligh t - H o use 
'rend er Iris  i n  n.ccordance w i t h  8peciHcations. cnpies of \vh i c h .  wit h b l a n k  proposals ann o t h e r  i n forn�at i o n .  may be b ad u pon a. polication t o  the Ligbt·Ho ll SI� F I I � l lwer. Tompkinsvi l l e, N. ·f .  rl'h e  rigbt i s  resenTed t o  ITject any and all b i ds. and to waive any defects. Sorgbum and S)"l"Ull,  H Il lman & Co . . . . . . . .  67 ,996 PARKER,'"""STEARNS tr. '0 • •  - 228.229 South Street. New York Stove poli sh , H. C. Romhard . ,  68, 02 8  

T I h Circuhr free \\'oll ,lerfll) 

::l:���,�t!�:r�d;�r:,;�::�:��: ·�;,·:::;:> ���':l �l: �:gn Experimental & M ode l  Work e egrap y �J.�:?ri��\'��JJ.i� 
Swee Ili n g  compo u n d ,  chem i ca l ,  C . D . "W i t t e  67 , 088 Oir. &: advice 1'1·ee. Wm. Gardam & 80n, 45.51 Rose St. N Y. Jandt St. , � cw 1: ork.  
T a l k i n g  m a c h i n e  rE'cOl'ding and rpp rod llc i n ;:?:  • 

sound boxes, Victor T a l k i n g  ) I a c h i ne Co. 68, 039 E L EC T R I C  G O O D S.-Big Cat. 3 cts. Want EX PERDH: N 'l' A L. · M O D ��L A N D  " L E(;�I.'lUC ,\ L Ta l ld n g  machines a n d  ce r t a i n  p a r t s  thpr€'of,  Agents. Ohio l!:lectr ic Works, Cleveland� O. 'V O ltK. invent IOns perfected. Adoress \\ ag ner Al.)de! 
Gf'Hcral Phonograph S u ppl�' Co . . . . . . . . 68,047 \V ol'k�, 9 :\J oh awk Street, C h i cago. 

Th re����'
l�� ���g. ��t�i.,�g-.o.� . . �
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I
:IU� 68.005 MOO ELS �ea�,'b�� �J�,l,�v'!'l�.ls m�S��� Ton i C  laxa tives. F. H. G reen . . . . . . .  67 :9771 M . P.  SC H E L L ,  1759 Uni on Street. San Francisco ·ADVERTIS ING  FFAACLLTASCAI EN� T o n i c s  o r  h i tters. stomach . P .  D e  Y ('('(·hi  . .  67 ,06 ,... Tools, ce r t a i n ,  Norvell-Sha pleigb H a rd w a re 

Company · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68.01 4 
Tools. ce r t a i n  h a n d , C h l l i ngton Tool Co . . , 68. 006  
Turpen t i n e  subs t i t u t E' ,  P a t ton P a i n t  C o m p H n y  68 , 074 
Veget a b l('s a nd f ru i t . dehvdl' a t ed . .  ·\.merican 

Dehyd rating Compan�T . . . . . . . . . . . . . . . .  67 , 990 
",Va s h i n g  mach ines . Eagl� Tool Co . . . .  68, 008 
"'as h i n g  powder for l a undry p u rpos('s ,  chem-

ican, L. P. :\ I a n g i s  . . . . . . . . . . . . . . . . . . . . . .  67. 981 
",VhislQ�, C .  S a n rlb ('ger . . . . . . .  ()7, 084 
" 'bisky, Geo.  ,v. Torrey Company . . . . . . . . .  68 .C162 
Wb isky, 1 .  L.  Lipschu t 7. . . . . . . . . . . . . . . . . . .  68 , 070 
'Vi n e ,  champagnE',  C h a n d o n  et Co . . 6S,O:W to 68. 033 
",rine,  champa gnp.  Chandon et Co . . . . . . . . . . . .  ()8.042 
Wines, C. Dresel . . . . . . . . . . . . . . . . . . . . . . . . . . 68 ,044 
',,"orstens. tex t i 1 e ,  Pruden t i a l  vV o rsted Com-

pany , , . .  , • • • • • . . . . . • • • • • • . • • • . . . . . . . . .  68, 076 

LABELS. 
".A.rtgum, T h e  D r y  Cleaner and :\Ia ssagcr, " 

for a clean i n g  com pOSi tion , A. Sommer, 
1 4 . 07 3 .  

" Hercules Bread ."  for brea d ,  V. ).f .  New ton 
"Sh i n gle "" caver Cigar I. S .  ,Yo U. of A . , "  fol' cigars, ' L a  F nl Y  & D e  .T.i{'re . . . . . . .  . 
"Stor k . "  for m a c a ro n i ,  ) 1 i I l ll('a pol i s  )111( ' : 1 1'­

oni Compa ny . . . . . . . . . . • . .  

PRINTS.  
" A d l {> l" s Spri n g  Fash i o n s  fol' 1 008 , "  for 

lllPH' S spring and s u m m e r  3 p p a 1'(' I ,  D a v i d  
Acl l('1' & Sons CI(. t h i n g  Co . .  

" B u t  t h e  G rocer H n s  ).lore-Th a n k  .... Goodnf'ss, "  

" )r(,�l�� !�\��rE'��
s
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I d a i ry p u i l s ,  StU l" M i l k  Cuoler C o  . . . . . . .  . 

1 4 . 074 1 
1 4 , 071 

1 4,070 

1 4 , 072 

2,234 

2,231 
2 . 233 
2, 232 

.A printed cop�- o f  the specifir� t i o n  and d r a w ing 
of a n y  p a tent i n  tbe fo rego i ng list, or a n y  p atent 
i n  print issued since 1 863, will be fu rn i shed fro!D 
t h i �  office for 10 cents, provided the name and 
numbcr of tbe patent uesi red and the date be 
given . A d d ress MUUll & Co. , 361 Broad wa y ,  New 
York. 

Scientific 

For Infants and Growll Ups. PracLi cal POinters for 
A dvert i sers new and old.  Worth $$::;f. Yours f( l 1' 25c. 
Money back if not satisHed. Seth lll·O'VU. Vb ica�u. 

American Index 
of Manufacturers 
N EWLY REVISED E D I T I O N  of 1908 
64 P A G ES, 2500 E N T R I ES, F R E E 

SOME ten years ago the publishers of the 
SCIENTIFIC AMERICAN issued ·an 
index of leading manufacturers. This 

book has proved so popular that the demand 
has warranted an entire ne� edition. This 
invaluable list tells where to buy almost any 
article. and buyers who fail to find the in­
formation they desire can have their wwts 
specially looked up without charge, and i f 
necessary we will  advertise their wants in 
our inquilY column without exr:c nse. The 
fir1t edition of this index is only 1 5 ,000 
copies, w that early application is  necessary . 

MUNN &. CO . •  Publishers Scientifi-c American 
Office 361 Broad�ay. N ew Yorl\. Canadian patents m a y  no\"\' be obt.a in ed by t h e  i n ·  

vcntors for any o f  the i n v e n t i o n s  n a m e d  i n  t h e  fore­
going list. , For t(>rJTIs and further . particulars I • address M unn & Co. ,  3ul Broadway ,  New York, 1. __________________________________________ -' 



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

A o t h e r s  needing 
special articles 

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

A full line of 
Mecnanical Rub­
ber G o  o d  s of 
every des'cri ption. 

Vulcanizing Press for 
Rubber Specialties 

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

2000 Ibs, square inch. 

YORK BEL TING & 
COMPANY, Ltd. 

NEW 
PACKING 
9 1  & 93 Chambers Street, New York 

F O R  P A T E N T E E S 
A N ew Book E nt i t l ed : 

I N V E N T I O N S  
H ow  t o  P rotect , Sel l a n d  B u y  T h e m  

B Y  F R [ D E R I C  W R IGHT 
to �:���i���e����i�ef��l(�' �����i�g b;�afe::�;'8 e����� instructions how 

Price 25 Cents Tooh'l Book 
S P O N  &. CHAMBERLAIN Publishers 

1 23 S. A. L i berty Street New York 

8 1 All varieties at lowest prices. Best Railroad 
Track and Wagon or Stock ScaleR made. 
Also 1000 useful articles, including �afes. ca 8 S Sewing M achines. Bicycles, Tool • .  etc. Save 

Money. Lists Free. CHICAOO SCA LE Co .. Cblcago. 11 1 .  

B A U S C H  ttl L O M B  
Correct Balances 

include all standard makes, from the druggist's small 
balance at $3.50 to the finest analytical balance for 
laboratory work. We carry a complete line I of laboratory and chemical apparatus. 

Write us for further information, 

Bausch& Lomb Optical CO. 
Carl Zeiss, J ena George N. Saegmuller 

O F F I C E S : '�-L WASHINGTON 
NEW YORK Z S SAN FRANCISCO 

B O S T O N  L O N D O N  
CHICAGO FRANKFORT o/M 

ROCHESTER, N. Y. 

RADIUM DECARBONIZER 
cbemicaHy removes carbon from 
cylinders, piston valves and rings 

INCREASES POWER 20 PER CENT 
Volatilizes carbon. in which form it passes 
out exhausT.. Iuju"ry t o  )n etal hnpos­sible. A�eDts wanted i n  certain J oc�J. 
Ities. Sample, quart can, $1.50. Wrlte 
to·day for particulars. 
General Accumulator & Battery Co. 

128 Second Street, Mllw Dukec, \VIs. 

Don't Throw Away 
Razor Blades 

They can be resharpened in 
a moment with the PRICE $2.00 

Gaylor Automatic Stropper 
I n  Cnse, w i t h  Grnuine norse Uh1e St rop, • $3.00 
AutomaUe Stropper for Stngle Edge ninde!!, $1 .00 

Order through your dealer. Or will send postpaid on 
receipt of price. Be sure to state for what make of Blade. 

Write for descriptive circular. . 

L. B. GAYLOR , Allston , Mass. 

Would You " Make the Round 
Trip" Without Uncertainty? 

Invest igate the 

Hildreth 
Marine Motors 

We are ready to 
" SHOW YOU " 

Send for valuable facts 
about l\1arin e  Motors 
THE HILDRETH MFG. CO. 

LV'KI� 
TAPE S AND RULES 

ARE THB BEST . 
�'or saJe everywhere. Send tor 

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

�ew York a n d  London. 

<:€ 
Buy of 'Manufacturers Bod Importers , R DraWi ng I n struments & Materials 

E. G .  Ru.ehle & Co . , 1 1 9  Fu llon 51 . ,  N. Y .  

Scientific America.n 

Engine�Il11g News 
2 1 4  Broadway, New York 

The leading weekly Engineering paper of the world, devoted to the interesls of Civil, Mechanical, 
Mining, and Electrical Engineers. 100 to 125  pages weekly. Send for free sample copy. 

COLUMBUS BUGGIES 
BU.I.T B Y US The Standard lor Quality Everywhere 

HOW SOLD D I R ECT F R O M  O U R  FACTO R Y  TO YOU 
SAVI N O  Y O U  T H E  HOME DEALE R ' S  P R O F I T  

A "Colu mbus" is  t h e  .... ebicle you should buy. Don 't tD.ke chances when 

�O:aJ;t� ��gifr,1t�b��e si;re�f;g�ui���' th�tt$!o t�h�:D!�1e�lho�t� 
."ory Voh.e'o So.d on Ono Full Month Appro "a' Trial and Guaranteed TtvO Year •• 

We want you as a customer-once a Columbus customer-always a Columbus buyer. Whe n son do business with this company. you are 
deali n g  with an old reliable manufacturer with a reputation built on quality 
and square deal ing. W e  h(we Dug�ies now in use sold over 15 years ago. 
We have thousa.nds of customers who wou ld not ha.ve an ythi n g  else. 

FiR�,£ O U R  CATALOO U E  o f  COLU M B US B U O O I ES. 
Ru nabouts. Phaeton s ,  SurreY5. Stanhopes, Car­
riages and Harness will be mailed to you abso-

_ lutely (1'ee. Write for it now. 

T H E  C O L U M B U S  C A R R I A C E  I< H A R N ESS CO., 
2063 S o .  H i gh Street, C o l u m b u s ,  O h i o  

S.  C R A H A M  A U TO M O B I L E CO. 
Established 1 7  years, 6 0 1 -6 0 3 - 6 0 5  Madiso n St . ,  CH ICAGO, I L l . 

Twi c e - Tw o  C y c l e  Engine 
Great er nlechanical simplicity. Perfect com bustion-no 
snloke - Tl o  odor. Higher efficiency - single cy l i n der. 
s-inch bore--6-in ch stroke . 600 revolu tions per nduute-
12 horse power by actual brake test. 
" Seeing t.1iI. belle,,- I ng."  'Ve arc rea('], to U tlhow " TOU. 

T H E  T W ICE - T W O  CYCLE ENGINE CO., Inc. 
20 South Canal S treet, Chicago 

Simplicity of the 

TWO-CYCLE 
with more efficiency 

than the 

FOUR-CYCLE 
The Largest Parts and Su pply House in America 
Everything for the Automobile and Automobilists 

Manufacturers, Distrlbuters and Jobbers 

AUTOMOBILE PARTS AND ACCESSORIES 
Neustadt AutOlTIobile 6. Supply Co. 

"The Growin� House" 393Z Olive St. ,  St. Louis, Mo. 
Our 1 908 Catalogue, ZOO pa�es, over 1000 i l lustrations and 5000 descriptive 

$887. 1 6  Earned in  
Wben the owner. with only one a�8istant. actually earned $887. 16 in  eleven days cleaning how�es with one of our Portab le  House Cleaning Wagons and tve know and can prO'lJe to 1JOU that VO'U fyr any other competent, eneraetfc man can rio aR 'l.vell ()'I' b,·tter.. q�n:t yo.u tbmk I t was t i m a  yOll were i n ve stigating the 
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�!�Fn�U����813.�.� � �E��&r: year Det profit !Jleaumg bom,es With our patenHd bouse�cleall ing' machjDe� Rn d not Olle fmlure has been recorded among tbem. In every community where there are churches. hotel�, schools. theatres. public buildings and resi­dences there is work wai ting for t h.e owner of a portable bouse- cleanin,:t wagon. Send for tUrther intormation. descriptive matter. and letters from com­panies who are making money operating our wachines. 

The Mach ine that Makes the Money Gen'l  Compressed Air and Vacuum Machinery Company 
Largcs t Manufacturers in the ·World of Efficient Portable :lnd Statiollary Systems for Hotp l.�,  Office Buildillgs, Residences, etc. 

4479 Olive Street, Dept. C, St. Louis, Mo. 

REFLECTING LANTERN FO R OPAQUE OBJ ECTS 
Will show on th e  screen Book JI Iustration •. Engravings, Post Cards and opaque objects bril liantly lIIuminated 
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s����� t�lf'�����t�o� ::J�u�����t �i�b�b:o�Oe�Ls�:��l P�;>jl�'a��: :;end for lists of Projectors. Rtereopticons and Moving Picture Macbines. Our latest C l earo.uce Lists of 

Microscopes, Stereoptico n s  and X Ray apparntus sent free. 

WI L L I A M !S ,  BROWN & E A R LE, U ept. 6, 918 C h e s t n u t  Street, P h i ' ndeh. h i n ,  Po.. 

MARCH 14, 1 908. 

C O L D  G A LVAN I Z I N G , 
A M E.R I C A N  PROCE S 5  N O  R O YA LT I ES ,  

5AMPLES AND  I NFORMATION O N  A PPLICAT I O N  
N I C K E L 

OND 

Electro· Plat ing  
Apparatus a D rl  Material 

.... 
Hanson & Van W i n k l e  

co., 
N e w ,  ... k.  N .  J .  
28 & 30 S .  Canal St. 

CblcalfO. 

JI skilled mechanic 
lo ves a . h a rp tool. 

Carborundum 
Sharpening Stones 
produce a keen, even, lasting edge-and do 
i t  quicker and better than any other sharpen­
ing stone on earth. 

Carborundum is made at Niagara, in the 
largest and hottest electrical furnace in the 
world . It is very hard and very sharp . It 
does not merely rub a tool, thus producing 
a rough , wiry edge. It cuts , hence not only 
puts a keen, even edge on the tool, but main­
tains its own surface unimpaired. It does not 
wear away in spots. It does not become 
smooth or gummy. It is always uniform in 
quality. Always ready for work. 

REMEMBER TH I S  
There is a Carborundum Sharpening Stone 
for every requirement, from the honing of a 
razor to the sh'!l'P!,ning of an ax. 

LET US SEND YOU 
A Carborundum pocket stone for keep­
ing the pocket knife or small tools in 
order. In neat box, by !pail, 1 5  cent,. 

The Carborundum Company 
Niagara Falls, N. Y. 

Litholin Waterproofed 
Linen Collars and Cuffs 
which ARE linen, and look it. No wear, no tear. 110 laundering. They wipe pure white. like new, with a ' 
damp cloth. The only waterproofed linen made. Don't I 
crack. wil t  nor fray. Every new shape made as soon as 
introduced. ·A sty l e  for every face and every fancy. 

ColI�rs 2Sc Cuffs SOC 
1J not at 'IIOW' dealers, send. givi"t{} stu1e, size, 

number 'Wanted, with remittwnce. all(l 10e wiU mail, postpaid. Booklet oj styles " ... on request. 
The Flberloid Co. , Devt. ZZ, 7 Waverly Place , New York 

18-21-25 foot launches at proportion­ate prices. AlI , lauDcbes tltted with �iiiii.�iji two-cycle reversmg en,aines witb speed controllin't lever i SiJ;llplest enlline made : �ii���. starts without Crankmg. bas only 3 movina -parts. Steel rowboats. �20.00. All boats Htted . with water-tight compartment s i cannot sink. need DO boat bouse. We are the largest manu­facturers of pleasure b o a t s in tbe world, Orders tilled day they are received. We sell direct to user. cutting out all middlemen's protlts. Free catalogue. . 
1I11CIIIGAN STEEL BOAT CO. 
U l32 Jeft'ersou Ave" Detroit, Mlehlgan 


