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AIRSHIP FOLLIES. 

The story of the construction and recent collapse of 
a huge so·called airship in California has an interest 
and teaches a moral, which are much broader than 
the mere locality in which it occurred and the group 
of deluded people who were more or less concerned in 
tbe ill·starred venture. It is a lamentable fact that 
the development of a great invention seems to be in' 
evitably attended by a large amount of ill·directep. 
effort, involving a great waste of capital, which, had it 
been applied to the development of really practical 
designs, would have hastened, instead of hinderi)lg, 
the development of the art. Too often, the really. prac· 
tical inventor is wearing out both his heart and his 
shoe leather in trying to secure the necessary capital, 
while the visionary enthusiast is loosening the purse 
strings of thousands of people who are misled by a 
fiuent tongue and an over·ripe imagination. 

This recent airship monstrosity is a case in point. 
The design betrayed, in the proportio�s adopted and 
in the method of applying the motive power, an 
extraordinary ignorflnce of the principles underlying 
airship construction. In the first place, the ratio of 
diameter to length was quite impracticable, the airship 
being only 34 feet in diameter for a length of 485 feet, 
a ratio of 1 to 14. This long, snake·like bag possessed 
no rigidity either in a vertical or a horizontal plane ; 
and, judging from the photographs and such descrip' 
tions as have come to hand, no effort was made to 
stiffen it by any adequate system of trussing. The 
lack. of rigidity has been one of the most serious 
problems attached to airship construction, and with � 
view to preventing deformation, or partial collapse 
under sudden shrinkage or expansion of the gas due 
to changes of temperature, Santos·Dumont and other 
experimentalists have provided separate internal air· 
bags, which are kept constantly infiated, so as to com· 
pensate for the shrinkage of the gas. Moreover, the 
vertical alinement has been protected by providing an 
underhung working platform, generally triangular In 
section and possessing considerable vertical and lateral 
stiffness. Care has also been taken to so hang the 
platform from the balloon that the load would be 
evenly distributed ; and longitudinal swaying has been 
prevented by attaching the platform to the balloon by 
a'system of triangulated netting and ropes. 

As distinguished from these precautions, the wrecked 
balloon seems to have been designed to invite the 
very disaster wbich occurred. According to the re­
ports which have reached us, six separate power 
plants, each consisting of a 4·cylinder, 40-horse-power 
engine, were hung below the balloon at stated inter­
vals. No adequate attempt was m,ade to distribute 
these cORcentrated loads. AJ)parently, they were 
carried on a sort of canvas runway, which was' sup­
ported within the. netting which covered' the air­
ship. Special ropes seem to have been c.arried 
around the' gasbag at the points where the engines 
were located ; but the photograph .shows that these 
ropes cut deeply into the bag, as was to be expected. 
Now, a gasbag of this enormous length and relatively 
small diameter should have been strengthened by a ver­
tical framework, or rope and wire trusswork of consid­
erable rigidity ; but no provision whatever of the kind 
appears to have been made. With such a great increase 
ill length, moreover, the stresses due to steering con-
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trol, either in a vertical or horizontal plane, were 
greatly augmented ; yet apparently no special effort 
was made to meet these stresses .

. " It was inevitable 
that the long-drawn-out affair would get out of control ; 
and it appears froJll the published accounts that this 
speedily happened, the airship assuming a sharply-in· 
clined position. The rush of gas to the upper end 
of it, which naturally followed, proved too much for 
the strength of the envelope material, wbich burst open, 
allowing the gas to escape and letting the whole affair 
drop to the ground. 

It is positively amazing that the lives of nearly a 
score of men should have been intrusted to such a 
ridiculous construction as this. Any really practical 
aeronau:' such, for instance, as Capt. Baldwin or Mr. 
Knabllnshue, would probably have predicted just such 
a collapse as occurred. And yet, despite the failure, 
and the fact that so many of the occupants were in­
jured, and that all ran a risk of death, it is stated 
that another company proposes to build an airship 
along the same lines and of even more exaggerated 
proportions. It will be a thousand pities if ,the Amer· 
ican investor is led to lend his assistance to any 
such wild scheme as this. The people who wish to 
take a practical interest in the development of the 
airship or aeroplane are advised to give their encour­
agement to the efforts of the few practical men who 
have demonstrated that they have the necessary scien­
tific insight and practical mechanical ability to meas· 
urably help forward the art of aeronautics in every 
machine which they build. 

• ••• • 

A MARINE STEAM TURBINE ANOMALY. 
A decidedly puzzling anomaly is presented by the 

last trip to the westward of tlie "Mauretania," in 
whtch, . with only three of her four propellers in ser­
vice, she not only beat her own record over the long 
course by 3 hours and 47 minutes made with her 
full complement of four turbines and propellers, but 
even surpassed the recent record of the "Lusitania ,". 

· covering the distance in 4 days, 20 hours and 12 min­
utes at an average speed 9f 24.86 knots, as against 'an 
average speed of 24.83 knots, made by the sister ship. 

On her previous trip to the westward., the "Maure-
· tania" lost a blade' from her port high-pressure turbine 
propeller, and rather than delay the sailing of' the 
boat it was decided on her return to Liverpool to 
take .off the propeller altogether, shut down the port 
high·.pressure turbine, and let the ship come across 
under cne high·pressure and two low-pressure tur­
bines and three p·ropellers. It will be remembered that 
the. motive power consists of two units each consisting 
of an outer high·pressure and inner low-pressure tur· 
bine. The steam is led from the boilers to the high· 
pressure turb1ne�, and exhausts from them at 4 or 5 
pounds pressure to the low-pressure turbines: When 
the. port turbine was cut out, arrangements were made 
to lead the. steam from the boilers direct to the port 

· low-pressure turbine, to which it was admitted through 
a reducing valve, which brought the pressure down to 
4 pounds to the square inch. It  was expected by the 
agents that the ship would make the trip at a speed of 
between 23 and 23% knots. Instead of this, she 
commenced to show unexpected speed from the very 
first, and on the 25·hour day ending at noon on 
Sunday, she made a record run of 635 miles at an 
average speed of 25.40 knots, maintaining an average 
speed for the whole trip of a little less than 25. knots. 

It is certainly a startling anomaly that the cutting 
out of one turbine should have apparently increased 
the speed of the "Mauretania," but as a matter of fact, 
there are causes external and internal to the ship 
which go far to explain this. In the first place, the 
weather all through the past winter has been excep­
tionally severe ; whereas the. weather on the recent 
trip was, on the whole, decidedly favorable to high 
speed. Furthermore, the bunkers contained a grade 
of Welsh coal of exceptionally good steaming quality, 
and there seems to have been an abundance of steam 
available throughout the whole trip. As far as the 
engines themselves are concerned, that the normal 
horse-power was maintained, and probably exceeded, 
in spite of the fact that one. high-pressure turbine 
was cut out, simply furnishes additional proof of 
the fact that the great efficiency of the turbine lies 

· in the lower end of the expansion, that is to say, in 
the low-pressure turbine. It is well understood that 
the efficiency of the high·pressure end of the turbine 
is' as low as the efficiency of the low-pressure end is 
high. This is due to the fact that the leakage is higher 
relatively to the blade area, and. that because of the 

· greater density of the steam the windage Is much 
greater in the high-pressure than in the low-pressure 

. turbine. Moreover, there would be·a certain conserva­
tion of' heat in feeding steam direct to the low-pres­
sure turbine. Although all these facts together 
serve as same measure o� explanation of this extraor­
dinaryrun of· the "Mauretanta," they certainly leave 
room for the confident prediction of the captain and 
engineer that, under ideal Weather conditions and 
with all four turbines in operation, and with a good 
quality of coal, the ship will make the passage at an 

avera§e S'peed of 26 knots. This, over the northerly, 
or sbort course, would bring her across in less than 
four and a half days. 

• ••• • 

ADMIRAL EVANS'S REPORT ON THE NEEDS OF OUR 
SHIPS, 

Admiral Evans's report, based upon observation of 
the behavior of our ships during their long voyage to 
the Pacific coast, is marked by an impartiality wpich 
comes in refreshing. contrast to much of the discus­
sion of the alleged defects of our warships during the 
past six months. 

The cardinal mistake made by the critics of our 
navy was that they attempted to prove too much. Had 
they been content with pointing out certain elements 
in which our future warships might be rendered more 
effective, they would have had a simple task before 
them, for not even the most zealous believer in the 
efficiency of our navy will deny that it is capable of 
improvement in certain particulars. The mistake of 
the critics 'lay in their attempting to show that our 
ships are greatly inferior to the ships of some foreign 
navies, a proposition which, in the recent exhaustive 
examination, has been shown to be absolutely false. 

The report of Admiral Evans, as we have said, is 
strictly impartial. It deals with our ships as they 
are, without any reference to what the ships of for­
eign navies may or may not be. The recommendations 
of the report are based upon the carefully compiled 
observation of one of our' most talented naval con· 
structors, who was detailed to accompany the ships 
especially for the purpose, and from reports of the 
various officers of the ships themselves. When we 
state that the report of Naval Constructor Robinson 
embodies suggestions under 144 separate heads, it can 
be understood that we can do no more than touch 
briefiy upon the more important questions therein 
treated. Admiral Evans in submitting his own com­
ment on the report states that, except in one or two 
instances, noted in his letter, he heartily approves of 
the gener.al opinions expressed, by Constructor Rob­
inson. 

In the first place, it is strongly recommended that 
vessels designed to operate together should be strictly 
homogeneous in tactical and steaming qualities, and 
that. they should be built in classes of f�ur veSsels as 
a minimum number. 

On the subject of freeboard, it is considered that 
the intermediate battery guns of the fieet are too low 
for efficiency. When steaming at 10 knots with an 
ordinary trade wind anywhere forward of the beam, 
it is necessary for comfort and to prevent occasional 
fiooding of the gun deck to keep the weather guns 
secured with shutters in place. Under the same 
weather conditions, the turret guns can' nearly always 
be fired at a 10-knot speed ; but at 15 knots speed it is 
considered pos!,ible that some difficulty would be en­
countered. In this connection we -would remind our 
readers that the intermediate battery guns on our 
ships are generally from 1 to 2 feet higher, on the· 
same 'depth of loading, than similar guns on foreign 
ships ; and since an intermediate battery had to be 
carried, it was a question of placing part of the inter­
mediate battery on the gun deck, or leaving it" out'of 
the ships altogether; Admiral Evans calls attention 
to the fact tl).at, as future ships will have . turret guns 
only in their main battery, the point which he ·rals€s 
loses some of its importance ; but he recommends a 
somewhat higher turret forward. This has been pro­
vided' for in our latest ships by mcunting the forward 
12-inch guns on a high forecastle deck. 

Ad.miral Evans recommends that a part at least of 
the torpedo defense battery be mounted on the tops 
of the two higher turrets in our new ships. This 
method has been followed in the British "Dread­
noughts" ; but we consider that, since such guns would 
.be entirely without armor protection, and WOUld, there­
fore, probably be disabled in a general engagement, it 
is quite a question whether the balance of advantage 
would not lie in mounting them behind armor on the 
gun deck. 

On the all·important question of the location of the 
armor belt, Admiral Evans says : '  !'Judging from the 
ligures contained in the several replies from command­
ing officers which relate to this subject, it would appear 
that better protection might have been afforded had 
these belts been originally placed between 6 inches 
and 1 foot higher. But even this is open to 
question, for it·ha� been noted that even when heavy 
laden and in the smooth to moderate seas which have 
thus far characterized this cruise, the ships frequently 
exposed their entire belt and the bottom plating be· 

. neath it. It must be remembered that even a 5-inch 
or a 6-inch shell ( of which there would be a great 
number) could infiict a severe and dangerous injury 
if it struck below the belt ; whHe otherwise the water­
l ine; even with the belt entirely submerged, is, on 
account of' the casemate armor and coal, immune to 
all except the heaviest projectiles." 

It is recommended that the waterline belt be curved 
upward at the bows, so as to cover both sides in the 
forward portion of the ship with 2-inch or 3·inch armor 
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as protection ag-ainst the smaller caliber shells, and 
that additional protection be given to the steering gear. 

Except for flagships, on which an after bridge and 
an emergency cabin are essential, Admiral Evans con­
siders that all flying bridges arid after 

-
bridges are 

unnecessary and are a menace in action. He believes 
that the present forward bridge, with portable exten­
sions on each end extending out at the side, is the 
most desirable type, the conning tower being used as 
the habitual steering position, with a wheel on the. 
top and a rail around the conning tower, thereby 
affording a suitable position from which to pilot the 
ship. 

Much stress is laid upon the proper desig� of the 
conning tower, and it is-considered that this very 
important battle station should be large enough to 
permit of its habitual use for steering the ship at all 
times ; that it should be elliptical in shape, extending 
athwartship far enough to permit a clear view directly 
astern. It should be directly over the centual station, 
and connected to it by a thick armored tube large 
enough to permit a man to pass through. Further­
more, it should be large enough to accommodate the 
flag officer, for whom, at present, no armored position 
is provided. The report recommends the adoption of 
a cagework mast, specially constructed to resist being 
cut away, with a small armored tube extending from 
the spotter's station on the fire-control platform down 
to a point below the ship's armor. On the .question 
of turrets the Admiral recommends the electric turret­
turning gear of the type mounted aboard the "Maine" 
as being the best yet installed ; and unless the com­
pressed-air system of loading the guns proves to be 
successful, he considers the two-stage hoist to be the 
best, both as regards safety and rapidity, which now 
offers. It  is considered .advisable to place the turrets 
under air pressure, with a view to expelling the gases 
when the breach is opened. Attention is invited to the 
importance of fitting adequate means for hoisting tur­
ret ammunition by hand. 

With regard to propelling machinery, the Admiral 
believes that the adoption of turbine machinery must 
soon take place, but he agrees with Naval Constructor 
Robinson that, in its adoption, care must be taken not 
to sacrifice those tactical and maneuvering qualities 
that are essential to the proper handling of ships, not 
only as single vessels but as units in a fleet. On the 
question of ammunition supply, although Admiral 
Evans believes that in one or two instances ordnance 
officers have requested a supply in excess of the actual 
demand, he states that the ships now in commission 
can only il). special cases supply ammunition to the • 

various guns as rapidly as it can be fired. This con­
dition is largely due to the· increase of the rapidity 
of fire since the ammunition supply systems were de­
signed. He would favor p'roviding an ammunition 
supply system which, on a short test, . would supply 
ammunition at a rate equal ·to the average shots per 
minute on the

, 
record practice. 

....... 
OUR AEROPLANE TESTS AT KITTY HAWK. 

BY ORVILLE AND WILBU�J"�I�{\�);\.,; \f:: 
.. The spring of 1908 found us with" contracts on hand, 
the conditions of which required performance not en­
tirely met by our flights in 1905.  The best flight of 

'that year, on October 5, covered a distance of a little 
over 24 miles, at a speed of 38 miles an hour, with only 
one person on board. The contracts call for a ma­
chine with a speed of 40 miles an hour, and capable 
of carrying two men and fuel supplies sufficient for a 
flight of 125 miles.---'Our recent experiments were un­
dertaken with a view. of testing our flyer in these par­
ticulars, and to enable us to become familiar with the 
use oCthe controlling levers as arranged in our latest 
machines. 
[After tedi0l!-s delays in repairing our old camp at 

Kill Devil Hills, near Kitty Hawk, N. C., we were 
ready for ·experiments early in May. We used the 
same machine with which we made flights near Day­
ton, Ohio, in 1905 ; but several modifications were iJl'� 
stituted to allow the operator to assume a sitting posi­
tion, and to provide a seat for a passenger 1 'These 
changes necessitated an entirely new. arran�ent of' 
the controlling levers. Two of them were given mo­
tions so different from those used in 1905 that their 
operation had to be completely relearned. 

We preferred to make the first flights, with the new 
arrangemelJ.t of controlling levers, in calm air ; but 
our few weeks' stay had convinced us that in the 
spring time we could not expect any practice at that 
place in winds of less than 8 to 10 miles an hour, and 
that the greater part of our experiments must be made 
in winds of 15 to 20  miles. 

The engin'e used in 1905 was replaced by a motor .of 
a later model, one of which was exhibited at the New 
York Aero Club show in 1906 . The cyliilders are four in 
number, water cooled, of 4tA,-inch bore and 4-inch 
stroke. An erroneous statement, that the motor was 
of French manufacture, has appeared in some papers. 
This is,  no doubt, due to the fact that we are having 
duplicates of this motor built by a well-known Paris 
firm, for USe in Europea.n countries. 
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The longer flights this year were measured by a. 
Richard anemometer attached to the machine in the 
fame manner ad in 1905. Except in the first few 
flights, made over regular courses, it was found im­
practicable to secure .accurate measurements in any 
other way. These records show the distances trav­
eled through the air. The measurements of the ve­
locity of the wind were made at a height of six feet 
from the ground at the starting point, and were usu­
ally taken during the time the machine was in flight. 

The first flight was made on the 6th of May, in a 
wind varying from 8 to 12 miles an hour. After cov­
ering a distance. of 1,008 feet measured over. the ground, 
the operator brought the machine down ttl avoid pass­
ing over a patch of ground covered with ragged stumps 
of trees. 

. 

In the morning of May 8 several short flights were 
made in winds of 9 to 18 miles an hour. In the after­
noon the machine flew 956 feet in 31 seconds, against 
a wind of a little over 20 miles an hour ; and later, . a 
distance of 2,186 feet in 59%. seconds, against a wind 
of 16 miles. These distances were measured over the 
ground. 

On May 11 the Richard anemometer was attached to 
the machine. From this time on the flights were not 
over definite courses, and the distances traveled were 
measured by this instrument. Three flights were made 
on this . day in winds varying from 6 to 9 miles. The 
distances were : 0 .78 mile, 1 .80 miles, and 1.55 miles. 

On May 13 four flights were made. The anemometer 
on the machine registered a distance of 0.60 mile in 
the first; 1.85 miles in the second ; no distance meas­
urement in the third-time, 2 minutes and 40 seconds; 
and 2.40 miles in the fourth. The velocity of the wind 
WE 16 to 18 miles an hour. 

">!LOn May 14 Mr: C. W. Furnas, of Dayton, Ohio, who 
was aSSisting in the experiments, was taken as a ·pas­
senger.nii-tb� first trial, a turn was not commenced 
soon enbugh, 8.l/-d to avoid a sand hill, toward which 
the start was ma.de, the,power was shut off. The.second 
flight, with passenger on board, was in a wind of 18 
to 19 miles an hour. The anemometer recorded a 
distance traveled through the air of a little over 4 
kilometers ( 2.50 miles ) in 3 minutes and 40 seconds. 

The last flight was made with operator only on 
board. After a flight of 7 minutes and 29 seeonds, 
while busied in making a turn, the operator inad­
vertently moved the fore-and-aft controlling lever. The 
machine plunged into the ground, while traveling with 

. the wind, at a . speed of approximately 55 miles an 
hour. The anemometer showed 

'
a distance of a little 

over 8 kilometers ( 5  miles ) .  
The frame supporting the front rudder was broken ; 

the central section of the upper main bearing surface 
was broken and torn ; but beyond this, the main sur­
faces and rudders received but slight damage. The 
motor, radiators, and machinery came through unin­
jured. Repairs could have been made in a week's 
time, but the time allowed for these experiments hav­
'ing elapsed, we were compelled to close experiments 
for the present. 

These fiights were witnessed by the men of the Kill 
Devil life-saving station, to whom we were indebted for 

.mu�h aSSistance, by a number of newspaper men, and 
by some other persons who were hunting and fishing in 

. ithe vicinity. 
�r The machine showed a speed of nearly 41 miles an 

h'Our with two men on board, and a little over 44 miles 
with one man. The control was very satisfactory in 
winds of 15 to 20 miles an hour, and there was no dis­
tinguishable difference in control Wp°1J. traveling with, 
against, or across the wind. -

. 

• ie, • 
DEATH OF FRANCIS B. STEVENS. 

Mr. Francis B. Stevens, one of the pioneer inventors 
in the field of transportation, died May 23 , 1908,  at the 
age of ninety-three. T�e first steam screw ship con­
structed b� his family was built shortly before his 
birth, and he grew up in an atmosphere of ships, 
docks, engines, and railways, which make the name of 
Stevens a part of  the history of transportation as we 
know it to-day. As a youthful engineer he ran a com­
plete line of levels over the right of way of the Cam­
den and Amboy Railway, producing one of the earliest 
known railway profiles. During his many years' ser­
vice as an engineer in charge of the marine shop of 
that railway, he lived to see its evolution into the 
Pennsylvania Elystem of to-day. In this shop he built 
some of the earliest steam-propelled vessels, 'and in 
their del:!ign made free use of multiple screws, the a'd­
,'antagea of which were very apparent. He also de­
signed and built steeple compound engines, in which 
the low-pressure cylinder was placed above the high­
pressure cylinder, with special arrangements ·for mak­
ing all parts of the machinery accessible, designing 
for these engines a single piston valve: After seventy 
years of service he designed and constructed the· last 
of the side-wheelers built for the North River ferry 
service. He invented the cut-off that remains the 
usual valve motion for the marine beam engine. He 
was very active in the government tests of steam 
boilers, and he established the value of formulas used 
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for determining their proportions. A� far back as 
1884 he advocated a salt-water pumping plant and a 
system of distributing mains for the :protection of 
lower New York, and this same system will shortly be 
put into operation. He died within sight of the Ste­
vens Institute of Technology, established by his uncle, 
and which had conferred upon him the degree of doc­
tor of engineering. He is survived by his widow, a 
daughter, and two sons. 

. .. ' . 
DEATH OF MISS TYLER. 

The death of Miss Amelia Tyler, which occurred on 
the 23d of May, 1908, at her home in Washington, D. 
C. , has caused widespread regret and sincere mourn· 
ing among her friends and associates. 

Miss 'l'yler was the grand-daughter of Chief Justice 
Royall Tyler, of Brattleboro, Vt., and was born in 
Connecticut in 1832.  Her father was the Rev. Edward 
Tyler, a Congregational minister of fine attainments. 
One of her uncles was Judge Royall Tyler of the Pro­
bate Court, and her nephew, a graduate of the Naval 
Academy, is the present Assistant Commissioner of 
Patents. 

She was the last survivor of her immediate family 
and is buried at Brattleboro, Vt., among her own people 
in Prospect Hill Cemetery. 

Her first years in office were spent in the General 
Post Office, and in 1881 she came into the United 
States Patent Office, which was the final scene of her 
life work. In competitive examinations she won the 
pO!lition of an Assistant Examiner, being one of the 
first three women thus appointed, and one of her fellow 
examiners says : 

"She entered Division One on the 10th of October, 
1881,  and remained an efficient and faithful assistant 
un,til the day previous to her death. She handled a 
large class-'Trees, P1ants, and Flowers' under the 
general division of Tillage-and was a skilled bot­
anist." 

FUTURE FOUIGN POSTAGE REDUCTION WITH GREAT 
BRITAIN AND COLONIES. 

The gratifying announcement is made from Wash­
ington that Postmaster-General Meyer, with the ap­
proval of President Roosevelt, has concluded arrange­
ments with the postal a.uthorities in Great Britain, 
whereby the ocean foreign postage on first-class mail 
matter, which covers letters, is to be reduced from five 
cents an ounce to two cents an ounce on and after 
October 1, 1908.  This is the present domestic rate in 
the UJ;l.ited States and its foreign possessions. It is 
to be hoped the next improvement will be the decrease 
in rates on parcels sent via parcel pest. 

... ' . 
THE CURRENT SUPPLEMENT. 

The current SUPPLEMENT, No. 1693, contains a num­
ber of articles of unusual interest. The, first-page en­
gravings relate to the sinking of a concrete mine shaft 
on an entirely. new system. This concrete mine shaft 
'1's a striking illustration of the complexity of modern 
anthracite mining as compared with the simp!e meth­
ods of former days. "Why Are Eggs Colored?" is a 
fully-illustrated article dealing with the curious phe­
nomena of shell pigmentation. "Nerve as a Master of' 
Muscle" is by Prof. Sherrington, F.R.S.  "The Story 
of the Tobacco Pipe" gives the evolution of. the pipe 
from primitive days. In every clime and country the 
fumes of tobacco are inhaled through some kind of 
pipe, and a collection of the world's pipes will con: 1ain more types of peculiarity than there are nations 
or tribes upon the face of the earth. 

. ..... 
SCIENCE NOTES. 

William A. Anthony, professor emeritus of physics, 
electrical and mechanical engineering at Cooper Union, 
died in New York May 30 at the age of seventy­
three years. He was born in Coventry, R. I., and was 
graduated from Yale. For eighteen years he taught 
physics in the Iowa Agricultural College and in Cor­
nell. At the end of that period he established himself 
in business as consulting engineer, and .in 1895 he be­
came a teacher in Cooper Union. 

It was announced at a session of the International 
Polar Cogress held at Brussels, that an American 
intended to start on an expedition to the south pole 
under plans worked out by Commander Peary, al­
though the latter would not be a member of the 
exploring party. Peary's old ship, the "Roosevelt," is 
to be used on this expedition. The party plans to 
start in the . fall, to spend the winter on the north 
shore of Grant Land, and from there to make a dash 
for the pole in 1909.  To shorten the distanc,e a hun­
dred miles and to escape the effects of· the eastern cur­
rents a route along the coast of Grant Land will be 
followed. Commander Peary suggests a visit to Crocker 
Land, on the return trip, a section of the unknown 
world, the exp,loration of which he thinks may revo­
lutionize the present ideas regarding the untraversed 
polar regions. The name of the American who is to 
make the voyage was not y.iven. 



THE NEW METHOD OF TRYING BATTLESHIPS. 
When the newest prospective addition to the United 

States navy leaves the builders' works for the speed 
trial trip, all the machinery and working parts have 
been freshly examined and put in the best possible 
condition for the test. The builders have had the 
ship's bottom, carefully cleaned and gone over with the 
most efficient anti-fouling paint ; and have had the 
bunkers filled with hand-picked steaming coal, stored 
in bags. The crew, especially those in the engine and 
fire rooms, are men selected for their skill and endur­
ance. The firemen usually 
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the speed requirements. This penalty for the newly­
completed ships has been at the rate of $200,000 per 
knot for the first quarter below the contract speed, 
and at the rate of $400,000 per knot if the speed falls 
more than one quarter knot below that required. It 
will be seen therefore how important it is to the con­
tractors that the ship should attain the speed specified 
in the contract, and that the government is interested 
in determining what the speed obtain!!d is. If the 
first trial is not satisfactory others may be requir.ed, 
and as these trials are very expensive to the builders 
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the final result rests entirely on its accuracy. A meas­
ured one-mile course has been arranged in the outel' 
harbor of Rockland, Me. Here the depth of water is 
sufficient to insure that there will be no retardation 
due to shoals. The vessel is run over this course in 
two directions at each of several speeds, and the results 
averaged. The reason for this is that any effect ortide 
or wind helps in one direction and retards in the other, 
so that the average is necessary to eliminate errors. 
The time on the course and the number of revolutionS 
of the propellers are painstakingly determined for 

each run. The ends of the 
taken are those who have 
fired on transatlantic 
liners, and consequently 
are accustomed to keeping 
steam at highest pressure. 
These men are employed 
by the builders, as the 
cost of making the speed 
trial trip is included in 
the contract price of the 
vessel. The shipyard· peo­
ple also provide caterers 
to feed all their men and 
all the government repre­
sentatives that are on 
board. Recently, there 
were on a battleship dur­
ing its trial five hundred 
and two men besides the 
members of the trial 
board and their assistants. 
Of these, two hundred and 
seventy-nine were in the 
engineer's department, one 
hundred and two in the 
s t e w a r  d's, thirty-eight 
were shipyard and govern­
ment representatives, and 
the remaining eighty-three 
were foremen, special 
workmen, and the deck 
force. Battleship" Minnesota" on Trial Course off Rockland, Maine, Making 18.8 Kno ts • •  

course are marked by 
range poles on shore ; and 
when the observers, of 
whom there are three in 
different parts of the ship, 
see these poles in line each 
presses a stop watch, and 
with the same motion 
makes an electrical con­
tact by means of a ma­
chine, especially designed 
for the purpose, which 
prints the revolutions of 
the propellers. By having 
the observers in different 
parts of the ship three 
separate observations are 
obtained, and if any one of 
them varies from the other 
two more than three-tenths 
of a second, it is discard­
ed. The results are reo 
duced to a curve, from 
which it is possible to de­
termine what speed the 
vessel will make for any 
number of revolutions per 
minute. This applies only 
to the vessel at a given 
displacement. The con­
tract specifies the dis­
placement for the speed 
trial ; and as a quantity of The vessel to be tried, 

having on board all the crew, the shipyard officials, 
and the government inspectors of construction, leaves 
the builders' works in ample time to reach Rockland, 
Me., the day before that set for the trial. During the 
run along the coast the builder's people usually have 
the ship make a preliminary canter, to satisfy them­
selves concerning the vessel, and to make certain that 
the engines are in condition to do the work cut out for 
them. 

The contracts made by the Navy Department with 
shipbuilders for the construction of men-of-war contain 
a principal requiremen,t specifying the average speed 
to be attained by the ship during a speed trial of four 
hours' duration. This has been eighteen or nineteen 
knots for battleships, and twenty-two knots for arm­
ored cruisers. The trial is  conducted by the builders 
and supervised by a board of naval officers detailed by 
the Navy Department to see that it is carded on ac­
cording to the contract. Under the old system a speed 
bonus was paid ; but nowadays no bonus is paid for 
speed in excess of that called for, though 

·
severe 

pecuniary penalties are imposed for failure to meet 

they are naturally very anxious to avoid repetitions. 
It was customary, up to a short time ago, to conduct 
speed trials along Cape Ann over a measured course 
of forty-four miles marked with buoys at intervals and 
at each end. As shoal water retards the speed of 
large vessels, the Cape Ann was a deep-water course, 
and for that reason it  was difficult to keep the buoys 
marking it in position: It  had also numerous tidal 
and other currents for which it was necessary to 
allow, as a ship held back or helped by such currents 
showed a different speed from that which would have 
been obtained in still water. It was very recently 
decided to abandon this method of conducting speed 
trials in favor of a new one, known as the "Method by 
Standardized Propeller." Essentially, this consists of 
determining the speed at which the vessel will go for 
a certain average number of revolutions of the pro­
peller, and then making a four-hour full-speed run in 
the open sea, and ascertaining the speed attained from 
the average number of revolutions of the propellers. 

The first step, that of standardizing the propeller 
or screw, is the most important, as the correctness of 

coal and fresh water for the boilers is used during the 
run, this must be compensated for by adding enough 
excess weight to make the average displacement for 
the four hours that required. All the details are work­
ed out with great accuracy, so that the results may be 
absolutely reliable. 

During the trial trip it is customary to try all the 
auxiliary machinery. The anchor engine is tested by 
hoisting both anchors with the entire chain out-the 
severest possible service that could be required of it ; 
the length of !tn anchor chain being one hundred and 
twenty fathoms, or seven hundred and twenty feet, 
and the weight of two battleship anchors about sixteen 
tons. The steering engine is tested with the vessel at 
full speed by putting the rudder from one side to the 
other, or, as it is called, putting the helm from hard 

. over to hard over. If  it is strong enough to do that, 
the hardest work a steering engine ever has, in twenty 
seconds, it is considered satisfactory. The vessel is 
next turned at full speed, and the time taken for a 
turn through three hundred and sixty degrees or a 
complete circle. As a conclusion to these tests of the 

• CopyrighC 1906 by N. L. Siebbina, Battleship" Kansas" on Full Speed Trial. Speed, 18.09 IDote. 
\ THE NEW METHOD OF TRYING BATTLESHIPS,. 
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rudder and steering engine, while the vessel is goini: 
astern at full speed, the rudder is brought to the 
various positions from amidships to hard over. This, 
the hardest test of all, if satisfactorily met proves 
that the steering appliances are sufficiently strong in 
their various parts. 

Among the lesser auxiliary machines examined are: 
ventilating blowers and pumps ; the electrically-op­
erated doors, winches, and ammunition hoists, which 
are run under conditions simulating actual service ; 
turrets are turned, and in general 'a complete test of 
all working parts is made. 

Upon arrival of the ves­
s.el at Rockland the build­
ers' representative, usual­
ly the president or general 
manager of the company, 
reports to the president of 
the trial board, a rear ad­
miral in the navy. Early 
the next morning the board 
and its assistants, about 
thirty in number, go to 
the ship and start the first 
day's work, consisting of 
standardizing the propel­
ler. These runs are made 
over the one-mile course 
inside Rockland harbor. 
Twelve or fifteen runs are 
made in the two directions 
at speeds ranging from 
highest to about t w 0-
thirds. The three observ­
ers, members of the board, 
have positions each in elec­
trical communication with 
the others and with the 
recording apparatus on 
the propeller shaft ; also 
each has an assistant who 
records observations, veri­
fies and forwards them to 
the computer to be arrang­
ed for final tabulation and 
curve plotting. This last 
must be done promptly, in 
order that it may be 
known whether additional 
runs are necessary to com­
plete the data. 
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TlI.e day of tll.lI four-hour trial, if the weather is 
favorable, anchors, are weighed early and the ship 
headed for the open sea. The engines are slowly 
worked up, and when all is ready the four-hour, full­
power speed trial commences. Revolution counters 
register every turn of the propeller shafts on dials, 
and at thirty-minute intervals these are read, and from 
them the average revolutions per minute determined. 
All the working parts are carefully watched and oiled, 
th; amount of lubricating oil used during a recent trial 
being about five hundred gallons. If at any time the 

shipbuilders' representative is informed of the result 
of the trial by the president of the trial board, and if 
successful he receives, the congratulations of everyone. 
On former vessels no further trials were required prior 
to delivery to the government, but in ITcent battleships 
,'md cuisers endurance and coal consumption trials of 
twenty-four hours' duration are specified. These are 
intended to determine the ability of. th() ship to steam 
at cruising speeds, to give assurance of the adequacy 
of the arrangements for supplying coal to the boilers, 
and in general to obtain a knowledge of the cruising 

capabilities. Upon the com­
pletion of all tests in con­
nection with the trial, the 
g o  v el' n ment representa­
tives are landed at a con­
venient port, and the ves­
sel returns to the ship­
yard, to be finally com­
pleted and turned over to 
the government. 

...... ., 
SUN DIALS: HOW THEY ARE 

MADE AND USED. 
BY E. M. DOUGLAS, M. AM. SOC, C. E. 

Vertical Dial, Facln� S. W., Bowdob. 

The general opinion re­
garding sun dials is that 
they are merely ornamen­
tal toys. It is the pur­
pose of this article to 
show that they may be 
not only ornamental but 
extremely useful, that they 
are accurate timepieces 
for ordinary purposes, and 
that they can be easily 
made by any ordinary me­
chanic. For people living 
in the country, and for 
others who do not have 
frequent opportunities for 
obtaining standard time, 
a sun dial affords a ready 
means whereby clocks 
may be regulated, for 
with a dial of 10 to 15 
inches in diameter, care­
fully made and . placed, 
time can be determined 
with an error less than 5 
minutes. 

College, BrunSWick, Me. 

In addition to the ordi­
nary horizontal or vertical 
sun dials, there are a 
great many other varieties 
possible, many of which 
can be classed as mere 

In the engine room 
members of the board and 
assistants are detailed to 
observe the speed arid per­
formance of the main en­
gines, pumps, and other 
auxiliaries, and to take in­
dicator cards. In the fire 
rooms observations are 
made of the working of the 

An Elaborately Designed Public Snn Dial. Sun Dial in Zuulogical Park, 
Washington, D. C. 

freaks. There are dials 

boilers, count is kept of the number of bags of coal used, 
temperatures are taken throughout, and the operation 
of the forced draft is noted. After the standardizing 
runs, before the vessel is anchored for the night, the 
test of the anchor-handling appliances is made ; IQ.ean­
while the computers finish compiling the data, and the 
speed curves are laid out. From the .curves is deter­
reined the number of propeller revolutions required 
per minute for the vessel to attain the prescribed 
speed, and the builders know what the engines will 
be called on to do during a four-hour trial. 

At night the fires are, cleaned, all the machinery is 
carefully gone over and oiled ; the firemen ard engi­
neers are given a good rest with plenty of food, that 
they may be in condition for the next day's hard work .. 

number of revolutions is not sufficient or the engines 
show signs of slowing, special efforts are made to 
force them. 

In the fire rooms the hardest work is done by the 
firemen, who at all hazards keep steam at the highest 
pressure. Each bag of coal that is opened is tallied by 
the government representatives, to ascertain whether 
an excessive amount of coal is required. Fires are 
usually coaled and raked alternately on a signal which 
sounds automatically every minute, the various fur­
naces being taken in rotation in order that the opera­
tion may not take place on too many at once, as that 
would cause a fall of the steam pressure. 

At the end of a four-hour run it is known definitely 
whether or not the trial has been successful . The 

Two Views of a Memorial Sun Dial at Washington, D. C. The Uprighi Crou by the LeJl!th of Its 
Shadow Shows Holy Dals. 

IVN DIALI: HOW TDY AU .AD. Alm VIDD. 

marked on the ,outside or 
inside of cylinders, of 

hemispheres or of cones ; those for which a reflected 
spot of light serves as a pointer ; cannon dials ar­
ranged to fire a cannon at noon ; portable dials ; card 
dials ; multiple dials with a dozen or more faces all 
supported by one standard ; inclined dials ; dials in 
shape and size of a finger ring, etc. Before the day 
of cheap watches, "the art of dialing" was taught in 
the schools, and eminent men of science thought it not 
beneath their dignity to design new varieties. There 
are authentic records of carefully constructed sun 
dials having been in use more than two thousand 
years ago, and it is likely that crude forms were in 
use more than a thousand years earlier. 

The two kinds of dials most commonly seen and 
most generally useful are the horizontal an.d the verti-

A Sun Dial which at Noon Fires a Cannon, the Sun's 
Rays BeiD� Focused on the Touchhole Through a Lens. 



cal. The latter kind is usually attached to the south 
front of a building-sometimes on a corner. The sim­
plest and best form is the horizontal dial, and this is 
the kind that will first be described. 

To design a sun dial, the latitude of its location 
must be known, with an error which should not ex­
ceed a quarter degree� This can be ascertained in 
many ways ; instrumentally, by measuring an altitude 
of the north stltl", using for the purp0t\e a transit or 
sextant. It can be scaled off from any good large­
sized map, such as those published by various branches 
of the government, the General Land Office, the Post 
Office Department, the Geological Survey, etc. ,  or an 
inquiry addressed to the Washington office of the 
Geological Survey or the Coast Survey will doubtless 
bring a reply giving both the latitude and longitude 
of any particular place. 

Before attempting to construct a dial, it is well to 
. make a full-sized sketch of it on paper, and the ac­
companying tables will enable any on'e to do so, with­
out other instruments than' a pair of compasses and a 
foot rule or scale ; if an inch scale divided decimally 
is not obtainable, the thirty-second of an inch nearest 
the tabular value may be used without materially af­
fecting the results. 

For a horizontal sun dial the angle at the foot of the 
gnomon equals the latitude of the place ; this angle 
may be laid off as follows : 

TABLE t .-HEIGHT OF STIL"E IN INCHES FOB .A. fi-mcH BASE FOB 

VARIOUS LATITUDE8. 

L_a_t_. __________
_______ H_·_

I
L_a_t_. __________

____ 
�

-H-.-

Dcg. Deg. 
25 . . . . • • • • • • . . ' . • • • • • • • • •  2 , 38 44 , . . . • • • • • • • • • • • • • • • • • • • • . • • •  , 4 83 
�: : : : : : : : : : : : : . : : : : .  : : :  . : : : : : : t� �: : : : : : : : : : : : · : : .  : : . : : : : : : : : :J  � 
80 . . . • • • • • • • • . • • • . . . . • • • • • • • • • •  2 . 89 50 . • • . • . • • • • • • . . • • . •  _ ,  • • • . • • • • . .  5 96 
32 . • • • . . • • • • • • • • • • . . . . • • • • • • . . .  3 . 12 52 . . • . . .  , • • • • • . • • • . . . • • • • • • • • .  6 . 40 
g:. : : : : .: : : : : : : : : : : : : : : : : � . : : : : : J� �. : : . : : : : : : : : : . : : : : : : : : : : : : : : J  � 
::g. : : :  . : : : : : : :  : : : : : ' : :  : . :  · : : : : t� �: : : : : : : : : : ' : : : : : : : : :  : : : : : : : : . 1:rJ 
42 • • •  , . • • . • • • • • • • • • • •  , . • • • • • • •  , 4 . 50 1 

To plot the gnomon or stile : Draw the line a a 
( Fig. 2 )  5 inches in length, and at one end erect a 
perpendicular a e, the height of which is found from 
Table 1, direct, or by interpolation when necessary, 
for the given latitude. For example, latitude 38 deg. 54 
min. ( Washington, D. C.) , the height is 5/6 of a de­
gree greater than for 38 deg. The difference between 
the tabular value for 38 deg. and 40 deg. is 0.29 inch, 
or say 0.15 inch for 1 deg. or 0.12 for 5/6  degree, 3 .91 
+ 0 .12 = 4.03,  the height required. Connect the points 
a and e. The angle dae = 38 deg. 54 min., and is the 
correct angle for a stile 
at the given latitude. 
The sides aa and ae 
may then be extended 
or cut short, and the 
back of the stile made 
of any shape desired. 
The length of the shad-. 
ow line at should be 
about three-fourths the 
diameter of the pro­
posed dial. 
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TABLE 2. -HOUR ANGLES FOR A HORIZONTAL SUN DIAL . AND CHORDS rN INGHE8 FOR A TEN-INCH CIRCLE. 

Latitude. XII-SO XI-IlO I XI 1-110. X-IIO II X I1-80 IX-IlO III IX III-IlO IIII VIII-SO YIII IIIf-110 V 
Yll-110 Y I I  

Y-IIO 
YI-IIO VI 

Degrees. 
25 

� � � � � � � � � � � � � � � � � � � � � � � � 
3 11 6 28 9 56 13 43 18 03 22 55 28 51 ' 36 13 45 35 57 37 7 2  42 90 00 

0,28 0,56 0,8i 1 . 19 1 ,57 1.99 . 2,49 3 ,11 3Jfj' 4,82 5,93 7.07 
�---------- I -----

80 8 46 7 38 11 42 16 6 21 00 26 34 38 06 40 54 50 22 61 49 75 15 9() 00 

_____ -.,.. __
__

___ �--0--,38� __ 0_,66 _ _  :�_ -.:�_ -.: .82 _ ",!_,80 
__ __ 

2_,85 __ __ 8,�� �:...26 __ ��� ....!.!� .-!:...07_ 
35 4 19 8 44 13 22 18 17 23 45 29 50 36 47 44 49 54 10 64 58 77 05 90 00 

_
__ .:.... _________ 1 __ 

0._, 38 ___ __ 0,76 __ -.:��_I_�� _ __ 2_.06 
__ ...!_,57 _ _  �6 __ --.:�:8� �� __ ...!_,3_7 ....!:23 __ _ _ 7_.07_ 

40 4 50 
0,42 

9 46 
0,85 1 ,80 1 .77 

26 16 
2.27 

32 44 
2,82 

39 58 
3.42 

48 04 
4.07 

57 12 
4,79 

67 22 
5,55 

78 26 
6,32 

90 00 
7,07 

14 55 1 20 22 
-------------- 1 ..:.·---- -- - ----- ----- - -- ----- - - -- ----- --- - -- - - - -- ----

45 69 15 79 28 90 00 
5,68 6,39 7,07 

32 09 39 20 46 53 54 50 63 11 71 53 80 53 90 00 
2,77 3,37 3,98 4 60 5,24 5,87 6,49 7.07 

60 0,57 1.14 1 ,71 2,80 2,89 3.49 4,10 1.72 5.34 5,93 6,52 7.07 
6 80 13 04 19 44 1 26 34 38 36 40 54 48 28 56 19 64 36 72 48 81 22 90 00 

hence for 1 deg. it is 0.05 inch and for 54 min. ( 5/6 
degree ) ,  0.04 ; therefore, for 38 deg. 54 min. it will be 
2.57 + 3 X  0.05 + 0.04 = 2 .76  inches. In the same 
manner other hour or half-hour points may be located 
on the semi-circles having a and a' as centers. The V 
A. M. IIlark and the VII P. M. mark are the same dis-

'If 
, 
, 

:�: ' , ' 
:.1\15· .• . . .  : 
s ' 

}'ig. 2. 

Detail : Gnomon of Fig. 1 .  

tance from the V I  mark a s  the VII A .  M .  and V P .  M. 
points. Having fixed the positions for the half hours, 
th e 14 hour and the 5 or 10 minute marks may be 
computed or spaced in by eye. Lines joining each of 
the hour or minute marks with the center a or a' will 
give the hour or time . lines. 

If a good protractor is available, the hour. and half­
hour points can be found by laying off the angles taken 
from the table for the given latitude from the points 
a and a' as centers, remembering that the angle to the 
XII point is 0 deg. and to the VI point 90 deg. If  it 
is desired to make the sketch on a larger or smaller 
scale, the radius of the semi-circles and the chord dis­
tances should be. changed in the same proportion, but 
the angles between the base of the stile and the var­
ious hour lines must not be changed, . whatever the' 
shape of the dial plate may be. Since the hOUl' lines 
are closer together near the XII pOints than near the 
VI, it is customary to extend the former to a circum­
ference of some other circle the center c of which is 
midway between the lines ab and a'b' ; the distance ac 
IIlay be about 1/5 the diameter of the proposed dial. 
The outside of the dial plate may be of any fanci­
ful design, provided that the hour points always fall 
on a radius or extended radius of the circle first 
drawn. 

If  tables of circular functions are available, the hour 
angles and chords may be computed by these formulre. 
For a horizontal dial : 

( 1 )  Tan. of hour angle desired = sine of lat. X tan. 
( hour number X 15 deg. ) , the last term being the hour 
angle of  the sun for the given time. . 15 deg. for l 
o'clock or XI, 30 deg. for II or X, etc. For a vertical 

dial : The angle at the 
foot of the stile = 90 
deg. - lat. of the place 
= co lat. 

( 2 )  Tan. of hour an­
gle = cosine lat. X tan. 
( hour number X 15 
deg. ) .  

( 3 )  The chord for 
any angle = 2 X sine 
of % the angle. 

To lay out the hour 
circle : Draw the paral­
lel lines ab, a'b', repre­
senting the base of the 
stile in length and 
thickness ( for ordinary 
metal stiles this should 
be from lk to % of an 
inch ) . With the points 
a a' as centers and with 
a radius of 5 inches de­
scribe semi·circles, as 
shown. Where these 
intersect the iines ab, 
.a'b' ( extended if need 
be ) will be the XII 
o'clock points. A line 
at right angles to the 
base of the stile through 
the points a a' will be 
the VI o'clock line. In­
termediate hour and 
half-hour lines can be 
located by laying off the 
chord distances from 
Table 2 . for the given 
latitude; to the right or 
left from the XII o'clock 
points B and B'. For 
example,  latitude 38 
deg, 54 min. and IX A. 
M. Dr I I I  P. M., the 
tabular value for 35 
deg. is 2 .57 inches, for 
40 deg. it is 2.S2 inches, 
ditIerence 0.25 in c h , 

}'ig. I .-Dial Plate of Sun Dial in . 

Washington Zoological "ark. 

In order to have the 
directions for the con­
strqction of sun dials 
complete for all normal 
varieties, it will be 
necessary to give the 
formulre for laying out 
dials on vertical planes 
which are not at right 
angles to the meridian ; 
and since an example 
will best explain the 
formulre, let it be re­
quired to construct a 
vertical dial on a bUild­
ing in lat. 38 deg. 54 
min. whose front faces 
40 deg. west of south. 
The angle 40 deg. is 
ca�led the declination; 
and it is always to · be 
m e a  s u r  e d from the 
south, either toward 
the east or west. There 
are three quantities to 
'be determined-the an­
gle at the foot of the 
gnomon or stile ( b  a e. 
Fig. 2 ) ,  the position of 
the base of the stile 
( called the sub-stile)  
among the hour lines, 
and the angular dis­
tance on the plane be­
tween the substile and 
each hour line. A sll �ht 
consideration 0 f. t � � SUN DIALS : ROW TREY ABE IlADE AND USED. 
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conditions .will make it evident that for a plane facing 
eastward the position of the stile will be among the 
morning: hours and for one facing westward among the 
afternoon honrs, for the stile could not be placed in 
any other position where its sloping side would still 
point to the north pole ; also that for all dials the XI I 
o'clock line will lie in a 'vertical north and south plane. 

To filld the angle at the foot of stile, being the 
height of stile above the plane : 

( 4 )  Sine of required angle = cos. lat. X cos. de­
clination. 

For the given lat. 38 deg. 54 min., and the declina­
tion 40 deg. 

Log. cos. lat. = 9.89112 
. Log. cos. dec. = 9.88425 

9 .77537 = log. sine 36  deg� 36 min. 
Difference of longitude, or equatorial value of de­

clination, being the equatorial value of the angle be­
tween sub-stile and the XII o'clock hour l ine. 

( 5 ) Cot. angle required = sine lat. X cot. dec. 
Log. sin. lat. = 9.79793 
Log. cot. dec. = 0.07619 

9 .87412 = log. cot .  53 deg. 11 min. 
Angular distance on the given ' plane between sub­

stile and the XII o'clock line, being the angle from 
( 5 )  reduced to the plane of the dial. . 

( 6 )  Tan. angle required = sine angle from ( 4 )  X 
Lan. angle from ( 5 ) . 

Log. sine ( 4 )  36 deg. 36 min. = 9.77537 
Log. tan. ( 5 )  53  deg. 11 min.  = 0.12578 

9 .90115 = log.  tan. 
3 8 °  32'. 

The angle to any other even hour may be found by 
subtracting or adding multiples of 15 deg. to the lon­
gitude value from ( 5 )  and using the resulting angles 
in equation ( 6 )  in place of the angle from ( 5 ) .  The 
sub-stile was found from ( 5 )  to be 53 deg. 11 min. 
from the XII o'clock line. This arc reduced to hours 
by dividing by 15  gives three full hours with 8 deg. 
11 min. remainder ( 5 3  deg. 11 min. -;- (3 X 15 = 45 )  = 
8 deg. 11 min. ) .  This fixes its position between the . 
III  and 1I1I  o'clock lines, as the plane faces westward. 

Subtract 15  deg. from 53 deg. 11  min. and substitute 
t.he tan. of the remainder ( 38 deg. 11 min. ) for tan. 
from ( 5 )  in formula ( 6 ) .  
Log. sine ( 4 )  = 9.77537 
Log. tan. 38  deg. 11  min.  = 9.89567 

9.67104 = log. tan.  25  deg. 
07 min. = the angle between sub-stile and the I o'clock 
line. In like manner by continued subtraction of 15 
deg., other afternoon hour lines may be found. The 
equatorial angle for I I I  will be 8 deg. 11 min. ; for 
l l l I  it will ' be 60 deg. - 53 deg. 11  min. = 6 deg. 49 
min. By adding 15 deg. or multiples 'of it· to 53 deg. 
11 min. the morning hours may be computed. Frac­
tions of hours may be 'determined in the same manner. 
If it be desired to plot the hour lines by chords, they 
may be found for the various angles by ( 3 ) . If the 
stile has ' an appreciable thickness, the hour lines on 
either side m.ust radiate from centers whose distance 
apart equals its thickness. 

Numerous methods have been devised for finding 
the pOSition of the hour lines graphically, but an. re­
quire more skill in ' drafting than the methods here 
given. Some of the graphic methods are described 
in Ferguson's lectures on astronomy ( 1840 ) ; the 
"Book of Sun' Dials," by Mrs. Alfred Gatty, 1900 ; the 
"Cyclopredia Americana," subject Dialing ; or in the 
quaint old book on dialing by William Leybourn, pub­
lished in England in 1682.  In the latter book sun 
dials are classified into fifteen general varieties, and 
instructions are given for l ayin g out dials of a great 
many kinds. The descriptions although somewhat 
difficult to understand are in considerable detail for 
both graphic and trigonometric methods ; from the 
principles as set forth in this book nearly all the 
foregoing formulre are derived. 

So much for the designing ;  the construction will 
necessarily depend on the abilities and facilities of 
the builder. 

The simplest and easiest dial to construct will be 
of wood, probably square in outline, having the hour 
marks painted or outlined with smali miils. Such a 
simple affair, the product of a half hour's work by 
the writer, fastened to a front fence proved a source 
of daily . interest to I?assers-by for several years. A 
more substantial dial may be built by an amateur, 

. of small bowlders laid up in cement, with a cement 
. top and brass stile, the hour marks cut into the 

cement with a knife as it hardens. A square bar of 
brass or . bronze, suitably bent for setting in the ce­
ment, can be used for the stile if. nothing better is 
available. Other material suggested which may be 
used for the base are bronze, aluminium, brass, m a r­
ble, slate, or some other stone. The hour marks for 
stone dials may be cut in, or made of pieces of sheet 

'
metal cut to shape and riveted on. The stile is some-
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times made of stone also, but is much better if made 
of cast bronze or brass. 

A more elaborate design is that shown in an illus­
tration and in outline in Fig. 1, which is from a very 
fine sun dial in the Zoological Park at Washington. 
D. C.  Such as this can be made by a skilled work­
man only, but · as its deSign will doubtless offer useful 
suggestions for others less elaborate, a brief descrip­
tion may be of interest. 

]" ig. 1 shows the general design of the dial plate 
and stile. The two dotted parallel lines between the 
S and N represent the base of the stile, which has 
parallel sides and is % inch thick. The stile is at­
tached to the plate by screws from underneath, extra 
firmness being given, by a circular hub at the center ; 
the plate is of bronze % inch thick and 18 inches in 
diameter, with hand-engraved letters and figures ; the 
motto is in Latin. The translation of the motto is 

TABLE 3.--()ORRECTIONS IN MINUTES TO OHANGE SUN TIME TO LOOAL 
M;EAN TUIE. ADD THOSE MARKED +, SUBTRACT THOSE 

:MARKEI1 -, FROM SUN DIAL TIME. 

Day of Month. 

Jannary . . . . .  . . . . . . . . 
Fehruary . . . . . . . .  
March . . . . . . . . . . . . . . . . . 
��� .::: . . . : : : :  : : : : . : : :  
June . . . . . . . . . . . . . . . . . .  

i�lust·. : : : . : : : :  : . : :  : : . : :  
Septembet . . . . . . . . . . 
October . . . . . . . . . . . . . . .  
:November . . . . . . . . . . . . . . . .  
December . . . . . . . . . . . . . .  

I 1 
--

+ 3 
+14 
+13 
+ 4 
- 3  
- 8  
+ 8  
+ ff 
+ 0  
-10 
-16 
-11 

5 10 
- --
+ 5 + 7 +14 +14 
+12 +11 
+ 3 + 2 
_ 3  - 4  
- 2  - 1  
+ 4  + 5 
+ 6  + 5 
- 1  - 8  
-11 -13 
-16 -16 
-to - 7  

15 20 25 80 
-- -- -- --
+ 9 

+14 
+11 
+14 

+12 
+13 

+13 

+ 9 + 8  + 6  + 5 
+ 0 - 1  - 2  - 3  
- 4  - 4  - 3  - 3  
+ 0 + 1  + 2  + Il  
+ 6  + 6  + 6  + 6  
+ 4 + 3  + 2  + 1  
- 5  - 6  - 8  -10 
-14 -15 -16 -16 
-15 -14 -13 -11 
- 5  - 3  -- 0 + 2  

given in Fig. 1 .  The Watch Faster Watch Slower 
diagram is Table 3 in graphic form, with a gradu­
ation for each day of the year. The blank space 
nea " south end contains scroll work and the name of 
the English maker ; the dial rests on a cut-stone 
pedestal. The open space near south part of the dial 
is taken up in another :Washington sun dial by an 
engraved copy of a table somewhat similar to Table 
3 .  This for general use will probably be better under­
stood than the graduated circle. 

When placing a horizontal or vertical dial in posi­
tion, considerable care should be taken to make the 
hour . circle truly horizontal or vertical as the case 
may be, and to place the plane of the gnomon at 
right angles to the dial face. The XI I o'clock line for 
all dials must lie in a vertical north and south plane, 
and for all dials the sloping side of the stile ( the 
shadow line) must point as nearly as possible toward 
the north pole. An ordinary. carpenter's level is suffi­
ciently accurate for plumbing the dial plate, and if 
the magnetic declination be known, a compass needle 
will enable one to properly orient the stile.  

When the north star is visible from the point se­
lected for the dial, suspend a plumb line 8 or 10 feet 
to the north, and in line between the selected point 
and the north star when on the meridian, 1. e., when 
the doubl e star in handle of the Dipper is vertically 
over or under it ; then fix the sloping side of the 
stile so as to pQint to the plumb line, and it will be 
in proper positio�. 

A Simpler but ' less accurate method is this : Orient 
the dial as nearly as may be by eye. Compare the 
dial readings and the time by a good clock set at 
standard time at say 9 A. M., noon, and 3 P. M. The 
dial time and , clock time should agree after the latter 
has been corrected for equation of time ( T-able 3 )  
and fOr difference between standard and local time. 
If  they 40 not agree, <;hange the position of the dial 
and compare again another day. 

/. It is well known that sun time and clock time ( gen- . 
erally caIled mean time ) seldom agree ; the difference 
between them is more than 16 tninutes on November 
1 and nearly 14 minutes on February t In November 
the clock is slower, while in February It is the sun 
that is slow. Four' times a year, namely, April Hi, 
June 15, September 2, and December 25,  the differ­
ence between meail and apparent time Is zero ; on 
those dates the readings on a sun dial need no cor­
rection. 

Table 3 gives the corrections for selected dates ; for 
others not given the correction may be round by 
interpolation with an error not exceeding a minute at 
any time. The corrections marked + correspond with 
those in Fig. 1 marked Watch Faster. It is advisable 
to have thijl table or a modified form of it engraved 
on the face of every SUn dial that makes a pretense 
to accuracy. 

To reduce dial readings to standard ( railroad )  time 
still another correction must be made, which is con­
stant for each given locality. Standard time in the 
United States is the correct time for longitudes 75 
deg., 90 deg., 105 deg.,  or 120 deg. west from Green- ' 
wich, corresponding with tire time in uM in New 
,,"ork , Chicago, Denver, and San Francisco respectively. 
The distance in degrees of longitude that the dial is 
east or west of the nearest of the meridians must be 
ascertained ; divide this distance in degrees, reduced 
to minutes and seconds, by 16, and the quotient wlll . 

be the correction in minutes and seconds of time. If 
the dial be west of the meridian chosen, then the 
watch is faster. Table 3 may if desired include this 
correction, by making each tabular value faster by 
the amount of the correction when the dial is west. 
of the standard meridian and the ' opposit� for dial 
east. For example, Washington, D. C., is longitude 
77 deg., hence standard time is 2 deg. ( or 120 min. ) -;-
15 = 8 minutes faster than mean time for all dates. 

Another method of allowing for this correction is 
to shift all the hour marks on the dial plate by an 
amount equal to the difference between standard and 
local time. Thus for Washington each of the hour 
marks would be moved forward an amount equal to 
nearly two of the 5-minute spaces. The XII o'clock 
mark would then fall slightly to the west of the nor­
mal position, and would be out of the vertical plane 
of the dial. 

Sun dials are sometimes used as ornamental fea­
tures on public buildings, and if public officers real­
ized the interest which such' features arouse, there 
would be many more thus used than t):lere are now. 
For public parks sun dials that will be both useful 
and instructive can be designed. These may show the 
time at each hour or minute for distant cities, or the, 
direction and distances to those near by ; the signs 
of the Zodiac ; the latitude, longitude, and elevation 
above sea level, etc. One beautiful dial in Washington 
has besides the hour marks an erect cross, which by 
its shadows at .different times of the year indicates 

. closely the times of the various feast or fast days. 
It is believed that no single object that can be 

secured at small cost wHl afford the lasting interest 
of a sun dial ; and during the long winter evenings, 
what pleasanter pastime can an amateur mechanic find 
than in constructing such a counter of time, that may 
be a source of pleasure to himself and friends for 
years that follow. 

. 

All wel l-designed sun dials have mottoes of one kind 
or another, and the builder may by adding to his 
work one of suitable selection, give a lasting expres­
sion of good will to others ; of the many such selee-, 
tions none seems happier than : 

"Let others tell of storms and showers, 
1'-11 only count your sunny hours." 

• •• • • 
Ofllclal M eteorological SUlIlInary, New York, N. 'l: ., 

May, 1 908.  
Atmospheric pressure : Highest, 30.27 ; lowest, 29.'1 5 ;  

mean, 29 .94 .  Temperature : Highest, 86 ; date, 27th ; 
lowest, 40 ; date, 3 d ;  mean of warmest day, 78 ; date, 
27th ; coolest day, 48 ; date, 7th ; mean of maximum 
for the month, 69 .1 ; mean of minimum, 53 .5 ; absolute 
mean, 61. 3 ; normal, 59.8 ; excess compared with mean 
of 38 years, + 1.5 .  Warmest mean temperature of 
May, 65, in ' 1880. Coldest mean, 54,  in 1882.  Abso­
lute maximum and minimum for this month for 38 
years, 95 and 34.  Average daily excess since January 
1,  +1.3 .  Precipitation : 9 .10 ; greatest in 24 hours, 
4 .17 ; date, 7th and 8th ; average of this month for 38 
years, 3 .33 .  Excess, + 5.77.  Accumulated excess sinco 
January 1, +4.03.  Previous greatest May precipita­
tion, 7 .01,  in 1901 ; least, 0 .33 ,  in 1903.  Wind : Pre­
vailing direction, N.E. ; total movement, 9 ,353 mUes ; 
average hourly velocity, 12.6 miles ; maximum velocity, 
50  miles per hour. Weather : Clear days, 7 ;  partly 
cloudy, 10 ; cloudy, 14 ; on which 0.01 inch or more of 
preCipitation occurred, 12. Hail, 2d ; fog, dense, 20th, 
22d, 23d, 24th, 26th, 29th ; thunderstorlps, 14th, 22d, 
26th. Mean temperature of the past spring, 51.08 ; 
normal, 48.7 .  Precipitation of the past spring, 13.0 7 ;  
normal, 10 .69. 

". 1 . ,  • 

AutoDl.oblles Cor Viticulture. 

Automobiles for agticultural purposes are attracting 
considerable attention in Europe at the present time. 
So widespread has interest in this subject become, that 
there will be held at Palermo, Italy, this fall a 'com­
petition for .motor machinery 'for viticulture. The best 
machine of this class will be awarded a diploma and 
a $2,000 cash prize, and two such machines will be pur" 
chased. A second prize of $600 and a gold medal will 
also be given. Applications must be sent to the Min­
ister of Agriculture at Rome before August 15, and 
the machines must be at Palermo by October 16 . 

.. . . . . . 
The German Empire has nearly 35 ,000,000 acres of 

forest, of which 31.9 per cept belongs to the State, 1 .8 
per c!!nt to the Crown, 16 .1  per cent to communities, 
46 .5  per cent to private persons, 1.6 per cent to cor­
porations, and the remainder to institutions and asso­
ciations. There is a little over three-fifths of an acre 
of forest for each citizen, and though 53 cubic feet of 
wood to the acre is producE' d in a year, wOQd imports 
have increasingly exceeded wood exports . for over 
forty years, and 300,000,000 cubic feet, valued at $80,-
000,000, or over one-sixth of the home consumption, is 
now imported each year. Germany's drains on foreign 
countries are in the following order : Austria-Hungary, 
19 .750,000 tons ; Russia and Finland, 18 ,000,000 tons ; 
Sweden, 508,000 tons ;  the United States, 36,000 tons ; 
Norway, �9,OOO tons. 



TOWING TANK AT THE UNIVERSITY OF MICHIGAN. 
BY _ DA Y ALLEN WILLEY. 

One of the most interesting departments of the 
University of Michigan is that devoted to marine en­
gineering and seamanship. As the Great Lakes offer 
a vocation to young men qualified as shipbuilders 
and navigators, the depart,ment in question embraces 
a course .which not only includes theory but equip­
ment, by which the students are �iven a series of 
valuable object lessons in the acquirement of their 
chosen vocation. The department includes an expe:ri­
mental ship tank and apparatus, for the pur-
pose of showing clearly the proper lines of a 
vessel which is intended to attain a certain 
maximum speed at the expenditure of a given 
horse-power. Consequently, the tank, which 
was designed and constructed under the super­
vision of Prof. Herbert C. Sailer of the De­
partment of Marine Engineering, is utilized 
largely to perform experiments upon various 
forms of ship models, and to determine the 
resistance to. motion of these forms at all 
speeds. 

The tank itself is 300 feet long, 22 feet wide, 
and 10 feet deep. This length is tlie least that 
can be used in order to allow time for starting, 
obtaining uniform speed, and stopping. The 
breadth and depth are necessary, so that the 
effect of the sides and bottom will not have 
any material influence upon the resistance of 
the model. Spanning the tank is a traveling 
truck, which runs on rails on either side of 
the tank. This truck is driven by a 25-horse, 
power motor, which can be so regulated· as to 
give speeds to the truck varying from about-
10 feet per minute to 800 feet per minute. It 
is essential that the speed of the truck should 
be uniform at any speed between these limits, 
so that the resistance of the model may be 
determined accurately at any speed. The mod­
els are run at a series of different speeds and 
thus a curve of resistance in terms of speed 
obtained. In order that the speed may be uni­
form and not affected by changes of load in 
the power house, a special motor generator set 
has been installed upon the truck. The current from 
the power house is taken to this set by trolley!!, and 
converted as required. _The connection!! are such that 
if any fluctuation takes place upon the line, this il!! 
compensated for in the installation, and the I!!peed of 
the driving motor remains unaffected. The I!!peed il!! 
regulated by a controller with five main stops, &nd 
between each stop an auxiliary rheostat with :lUty 
stops may be thrown in, so that between the limit!! 
given above, two hundred and fifty different speeds 
may be obtained. The driving motor is also fitted 
with a high and low speed gear and switchboard, and 
connections mounted on the truck. 

On the forward end of the truck is the dynamome­
ter, through which the models are towed. This con­
sists essentially of a vertical bar mounted on emery 
supports. Instead of the usual knife edge a thin 
piece of spring steel is used, with about one-sixteenth 
of an inch between the supports. Parallel rods are 
introduced, so that both the pull upon the spring 
and model are in a horizontal direction. The model is 
attached to the lower end of the dynamometer, and 
its resistance taken up by the spring. The amount of 
extension of the spring is registered upon a revolving 
drum, which is driven from the main shaft of the 
truck. Upon this drum are two electric pens, one of 
which is connected to a clock and registers every half­
s e c  0 n d ,  the 
other is con· 
n e c t e d  with 
con tacts along 
the side of the 
tank and regis­
ters every ten 
feet. Thus the 
time and dis­
ta n c e  a n d  
hence s p e e  d 
a r e determin­
ed. Two other 
p e n  s register 
the a m  0 un t 
that the model 
rises or falls 
at the bow or 
s t e r n  w h e n 
moving at dif­
ferent speeds. 
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low temperature and c;:ast withQut diftlculty; it is also 
easily cut, planed, or scraped. It furnishes a uniform 
surface for all models, and when a model is not re­
quired for further experimenting, it may be broken 
up and used for another of a different type. Before 
casting a model a mold is first prepared. This mold 
is made in ordinary modeling clay. Sections of the 
vessel at different points in its length are first cut out 
of wood, about one-quarter of an inch larger than the 
actual size required. These are placed in the bed, and 
the clay molded and kneaded in until it conforms to the 

Machine for Cutting Models to Their Correct Proportions. 

,propel" I!!hape. As the models have to be cast hollow, 
a core is next m&de .. The forms as above are cut out 
I!!O al!! to allow a thickness of paraffin wax of about one 
and one-hal! inches. These forms are then connected 
by thin wooden strip!! and covered with canvas, so that 
the core forms a!! it were a canvas canoe, which is 
I!!ul!!pended inside the clay mold. The paraffin wax il!! 
then melted in a tank provided with a steam coil, and 
the mold poured. While cooling, considerable contrac­
tion occurs, so that small quantities of melted wax 
must be added continually. While the wax is being 
poured, water is introduced into the inside of the 
core, in order to overcome its tendency to fioat and 
also to aid in cooling. When cooled the core is with­
drawn, and the model floated from its bed by introduc­
ing water be­
t w e e n  the 
walls of the 
mold and the 
model. T h e  
model is now 
in its rough 
s t a  t e , and 
ready to .be 
c u t t o the 
correct form. 
It is 'n ex t 
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placed in the cutting machine. This-consists primarily 
of two tables, on one of which is placed. the model, 
and on the other the drawing of the lines which it is 
desired to reproduce. These two tables move together 
and are driven by a motor; the motion of the driving 
table is, however, usually about one-half as fast as 
that of the model table, but this ratio can be varied 
by introducing change gears. The object of this is so 
that the drawings do not have to be made unneces­
sarily large. In the middle of the machine is a cross 
piece, upon which are two traveling heads, which 

move together inward or outward, and are 
operated by a right- and left-handed screw. 
These heads carry two vertical hollow spindles, 
which have a screw thread cut on the outside. 
By means of a worm gear these may be raised 
or lowered to any desired extent, the amount 
of the vertical movement being measured by a 
scale and vernier upon one of them. Inside 
each spindle is a shaft, which is driven by a 
vertical motor on the to.p, and to the bottom of 
which is attached a two-bladed cutter. As the 
in and out motion of the cutters must corre­
spond with the breadth upon the drawing at 
various points, the motion of the cutters is 
transferred to the drawing by means of a 
pantograph. One end of the pantograph is 
attached to one of the cutters, and the other 
movable. or center part to a bar, which is 
carried over to the drawing, and on the end 
of which is a pointer. If for example the 
drawing is one-half the size of the model, the 
arms of the pantograph are set in this ratio. 
When, therefore, the screw which operates the 
heads carrying the cutters is revolved, the cut­
ters move in or out a certain amount, and the 
pointer on the drawing one-half this amount. 
As, however, the .points of the cutters describe 
circles, the pointer is also a circle, but of one­
half the radius of the cutter circle. 

From one drawing it is thus possible to cut 
any number of models of the same form, but 
varying in ratio of beam or draft to length. 
If a broader or narrower model is desired, all 
that has to be done is to alter the fulcrum of 

the pantograph, and the relative motions of the cutter 
and pointer on the drawing are altered accordingly. 
If it is desired to change the ratio of draft to length, 
the amount by which the vertical motion of the cut­
ter!! i!! changed for each waterline may be correspond­
ingly increased or decreased. 

When the model is ready to be finished,it is placed 
upside down upon its table, carefully centered and 
clamped down; the drawing is also placed upon its 
table, and the center line adjusted. The cutters are 
now run up to the bottom of the model, and moved 
in so that they nearly touch. They are then put into 
motion, as is also the table, and the base. line or top 
of keel cut from one end to the other. The cutters are 
now lowered to a depth corresponding to the first 

wa t e r l i n e  a s  

Machine Cutting a Wax Mod�l. Grooves Show 

shown on the 
drawing. T h e  
cutting is usu­
ally s t a r  t e d  
f r o m  a m i d­
s h i p s ,  a n d  
worked b o t  h 
w a y  s toward 
the ends. The 
operator n o w  
r u n s  i n  t he 
cutters u n t i l  
the pointer is 
exactly u p 0 n 
the line requir­
ed, and starts 
the two tables 
moving. By op­
e r a t  i n g the 
handle on the 
right- and left­
handed screw, 
the cutters are 
g r a d u a l l y  
broughttogeth­
er and their 
motion trans­
ferred to the 
p o i n t e r .  He 
must so regu-Correct Shape of Waterlines. 

late this mo-
tion that the pointer remains tangent to the line he desires to 
follow, while the drawing moves along. In this way the cutters are 
made to follow exactly any desired line. When one line has been 
cut· they are lowered to the next, and so on until all the lillf�s 
have been cut. 

T h e  s u b ­
stance of which 
the models are 
made is paraf­
fin wax with a 
m ixt u r e  o f  
beeswax. This 
material may 
be melted at a . 

General View of Model-Cutting Machine and Experimental Tank. 

When this part of the work is finished, the model has a series of 
longitudinal grooves as shown in the photograph, which represent 
the correct shape of' the various waterlines. It is now taken to 
the finishing table, and the superfluous material between the 
grooves removed until the grooves have almost disappeared. It TOWING TANK AT THB VlfIVJ:BBITY 01' MICHIGAN. 
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is finally ' finished with a scraper, and when the 
grooves have disappeared and the surface is fair, it  
receives a final burnishing. The position of the de­
sired load or any other waterline is now marked upon 
it at different points, and check measurements are 
taken to see if the model is correct to the drawings. 
It  is then carefully weighed and placed in the tank. 
The amount of ballast, which consists of shot bags, 
necessary to bring the model down to the desired 
load line, is also calculated and weighed out and put 
in place. 

,. ' e ,  • 

A MACHINE FOR BURNING WEEDS ALONG RAILROADS. 
BY J. MAYNE BALTIMORE. 

The problem of keeping railroad lines free from' 
weeds during the spring and sum-
mer months has always been a diffi­
cult one in the West. More than a 
year ago the operating officials of 
the Union Pacific, finding that 
weeds proved to be a very expensive 
annoyance, set about to produce 
some ' economical means , of destroy­
ing them. Many suggestions were 
offered, such as that of cutting 
the weeds off by machinery, and 
sprinkling the roadbed with a satu­
rated solution of salt and water. 
After much experimenting the weed 
burner illustrated herewith was 
evolved. 
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ltEIIOVING THE GRAND CENTRAL TRAIN SHED 

NEW YORK. 
It will be remembered that one of the most im­

portant features of the electrification of the suburban 
zone of the New York Central & Hudson River Rail­
road Company's system in the vicinity of New York 
is the removal of the present Grand Centrai station, 
and its reconstruction on . a  much larger and more con­
venient plan. 

In planning this work, it was recognized that it 
would have to be carried through without any inter­
ference with the present passenger traffic. The orig­
inal plan was t9 excavate the easterly portion of the 
yard, build the new east side station, and transfer the 
traffic thereto while the work of removing the old train 

1,000 tons, stands upon five longitudinal bents located 
on about the center lines of the five intermediate 
platforms. Each bent consisting of four legs properly 
braced rests upon 12 x 14 longitudinal timbers, to which 
are bolted under each leg two-wheeled, double-fiange 
trolleys, which run upon longitudinal 100-pound rails 
laid upon a system of' heavy transverse ties covering the 
whole width of each platform. Thel. traveler is 65 feet 
long by 200 feet wide ·and contains 370,000 feet of lum­
ber, 65 tons of bolts and washers, and 33 tons of plates 
and castings. It is provided with six platforms, three 
on each side, upon each of which is a derrick for 
handling the material as it is dismantled. The inner 
face of the traveler is boarded over, thus forming a 
false end for the train shed as the traveler moves 

forward in its work of dismantling. 
The operations are as follows : 

This machine consists of a car 
propelled by a gasoline engine. The 
engine is also used to force air and 
gasoline to a set of burners at the 
back of the car. The gasoline is 
burned under forced draft close to 
the ground, and develops sufficient 
heat to kill the weeds. The burn­
ers are arranged in three sections, 
the center section extending a lit­

. tIe beyond the rail, and the side 
A MACHINE FOR DESTROYING WEEDS ALONG RAILROADS • 

As soon as the traveler has mov­
ed to a new position and been 
blocked up, two of the train-shed 
trusses are blocked on top of it. 
The corrugated iron roofing, glass, 
skylights, and purlins, are first re­
moved. The northerly truss is 
then cut into eight sections by 
knocking off rivet-heads at the 
jOints, and by the use of hack saws. 
These sections are then lifted by 
the derricks on to the traveler plat­
forms. All of this work is done 
during the daytime. During the 
following night, gangs of men load 
the material from the platforms on 
to cars placed on ' the passenger 
tracks below the traveler. When 
the two trusses have been removed, 
the trav61er is pushed forward an­
other 40 feet into the shed by 
means of two 15-ton jacks on each 
platform. The time necessary for 
moving the traveler each 40 feet is 

sections being hinged to the center section, so that 
they may be lifted out of the way of obstructions, 
such as cattle guards and the like, along the right of 
way. The side wings can also be set at an angle, in 
order to get the burners close to the ground on any 
kind of grading. With these sections fully extended, 
a strip 12  feet wide is burned, or about 3 feet on each 
side of the rail. 

The propelling mechanism is provided with a two­
speed . gear ; the slow speed, used while burning the 
weeds, drives the machine at from 3 to 4 miles per 
hour, while the high speed, used in going to and from 
the work, runs the machine at a speed of from 12 to 
15 miles per hour. The car carries a number of tanks 
of gasoline, 'in which there is a supply sufficient for a 
day's run on the road. 

It has been found advisable in practice to make 
the first burnin� ea�IY in the year, when the w eeds 
have reached a height of from 6 to 8 inches. Then 
gOing over it again a few weeks later, when the weeds 
have. dried somewhat, they are entirely destroyed, root 
and branch. It is sometimes necessary to repeat the 
performance three months later. The machine is cap­
able of burning some 20 to 25 miles a day. Three 
'men are required to handle the car, which is run 
under orders as a regular train. When the weeds 
are cut by hand, it requires approximately 16 men 
to cut one mile of 
track per day, hence 
the machine does 
the total work of 
about 300 meil . 

• • •  
Although electric­

ity generated by 
hydraulic power 1 s  
daily increasing as 
the motive power 
in Spain, says a 
consular report, the 
increase of mechan­
ical-steam or gas­
power as an auxili­
ary is as great or 
greatei- than before. 

Owing to the 

shed was being carried on. The rapid increase in 
traffic, however, and the rate of progress of the ex­
cavation, necessitated a change in this plan ; and it 
was decided in the autumn of 1907 to remove the shed, 
while the through passenger trains of the New York 
Central and the through and local trains of  the New 
Haven continued to use the old station. 

Now, since the train shed is about 600 feet in length, 
with a span of 200 feet 1 inch, and its clear height 
from platform to under side of arches is 85 feet, it will 
be understood that the removal of this great structure, 
without any interference with the in�oming and out� 
going trains and their passengers, constitutes a task 
of no little difficulty. The weight of the train shed 
being carried on trussed arches, which, when cut 
apart for taking down, must at once lose their stabil­
ity, it became necessary to provide some system of 
support which could carry the weight of the arches 
during their removal. 

To accomplish this and protect the trains and pas­
sengers beneath from falling material, the engineers 
designed a huge timber traveler, with its outline con­
forming to the curve of the arch of the train shed 
spanning all of the station platforms. It  is' provided 
with heavy floors extending the . entire width of the 
shed. The traveler, which, when it is carrying the 
weight of two of the train-shed trusses, weighs about 

about three hours. 
As fast as the train shed is removed, low wooden 

canopies covering the platforms are constructed, this 
new work following up the progress of the traveler as 
closely as possible, so as to provide unbroken shelter 
for the passengers. The accompanying photograph, 
taken when the work was about half completed, 
shows the traveler and the platform canopies with 
great clearness. 

An interesting feature in this photograph is the 
work of excavating the easterly portion of the yard, 
which is visible in the left-hand corner of the engrav­
ing. It was here that the annex to the tra in shed 
formerly stood. As fast as the rate of excavation will 
allow, new tracks are laid and additional trains are 
moved over from the old high-level station to the 
new lOW-level east station. This process will be con­
tinued until the level of the tracks in the present train 
shed has been lowered some 35 to 40 feet. Following 
closely upon the excavation, the two decks of the new 
station will be constructed, and above them will be 
built the new and very commodious terminal building, 
illustrations of which have been already given in the 
SCIENTIFIC AMERICAN. 
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Not only is the government doing valuable work in 
the preservation and growth of forests, but private 
owners are also taking hold of this work. The idea of 

protecting logged olf 
lands and holding 
them 
ond 

for a 
growth 

sec­
of 

climatic conditions 
of Spain, water pow­
er varies greatly lil 
summer and whiter, 
and there is a choice 
of ' evils-either of 
seeing a great deal 
of power run to 
waste in winter or 
of using that power 
in winter and sup­
plementing it in 
summer by gas or 
steam. 

The Iron trosBea of lIOO-foot span are being removed piecemeal by means of the huge 800-ton movable derrick, 1!eeD In the end of the. shed. 

timber is growing 
a n d  there is no 
reason to think that 
States will not 
take this matter 
up and hold large 
a r e  a s 0 f these 
lands for their fu­
ture timber. Men 
who were brought 
up in the eastern 
States · have gone 
back to them re­
cently after a long 
absence, and are 
surprised to see the 
wonderful amount 
of timber growing 
everywhere. C o  a 1 
has become such 
a prominent fac­
tor in heating that 
the demand for 
wood as fuel does 
not seem to keep 
p a  c e w i t  h t h e 
growth of wood 
suitable for that pur­
,Jose. 

The derrick travels 011 ralla laid down the center of the platfol1llll. 

REIIOVAL OF THE 600-FOOT TRAIN SHED OF THE GRAND CENT RAL STATION, NEW YORK. 
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A GIGANTIC AIRSHIP DISASTER. 
BY OUR SAN FRANCISCO CORRESPONDENT. 

LThe airshi�shown in the accompanying illustrations, 
w hich was [designed and built by John A. Morrell, 
came to a sudden and disastrous 
end during its first test, which was 
held Saturday, May 23, at Berke­
ley, CaI.j The airship, as can be 
seen(consisted of a large pointed 
ballbUn 485 feet long and 34 feet 
in diameter'] The envelope con­
tained from 4ll0,000 to 500,000 
cubic feet of gas, and below it at 
intervals were supported, by 
means of netting and stout ropes, 
six 4-cylinder, 40-horse-power au­
tomobile motors, each of which 
was connected by belts to two 
propellers, one on either side. 
The netting which surrounded 
the envelope was joined together 
beneath and carried a canvas 
mattress, upon which the aero­
nauts stood and by means of 
which they could pass from one ' 
power plant to the other. The 
balloon was filled with illuminat­
ing gas, which gave it a lifting 
capacity of from 8 to 10 tons. r It 
was, therefore, quite the lar�st 
airship that has ever been built 
in America, and was even larger 
than the German dirigible of 
Count von Zeppelin] Upon the first test of this air­
ship, it was released from its moorings and allowed 
to ascend to a height of 200 or 300 feet. The ascent 
was accompanied by the ch eers of several thousand 
spectators. fOn account 
of the nose of the balloon 
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sistants, and an aeronaut. Strangely enough, none 
was killed, six escaping uninjured and several others 
with

, 
slight injuries.pfte-ill-Vfi!�tor had his right leg 

broken, but only three men suffered injuries that may 

The A.irship In the Air Before Its Collapse. 
Note the curvature of the balloon owing to no rigid framework. 

result in death. The in ventor of the airship came 
from Chicago to San Francisco last year, and built a 
vessel, the balloon of which was too small to lift the 
engines and the netting, It got loose before the crew 
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of twelve men boarded it, rose from 100 to 200 feet 
in the air, and reached Burlingame in San Mateo 
County, about twenty PIiles fi!luth of San Francisco, 
where it rested. _'l'llenLMorrelf,t'grganized the National 

AIrship Company, incorporated 
un� the laws

_ 
of South Dakota, 

and " put t?rth a prospectus in 
which it .& stated that an air­
ship one-quarter'  of a mile long 

:w.s und'er construction and� 
make regular trips between San 
Francisco and New YorJr�J-6city. 
The chairs and bedsteads � to 
be -made of hollow aluminium 
tubes, the former weighing 17 
ounces and the latt'tf,7J7 ounces, 
and the mattresses � to be in­
flated with a very light gas of a 
secret natureJ 

The airship wrecked on May 
23 was under construction for 
some months in the com­
pany's - shops in San Francisco, 
and was then taken across San 
Francisco Bay to Berkeley. George 
H. Loose, who has had consider­
able experience in building aIr­
ships and,  aeroplanes, had charge 
of the construction, and was to 
have been first officer of the craft, 
but he refused to make the as­
cent because Morrell disregarded 
his advice in the work. Loose 

says that the machine was unsafe ; the ends were not 
braced, so that, if the envelope was filled with enough 
gas to keep it rigid, the emergency valves would 
open, and if these were tightened, the envelope was 

liable to burst. Morrell, 
when asked to give his 

being tardily released, 
the envelope was given 
an upward inclination 
toward the rear of as 
much as 45  deg., the re­
sult being , that the gas 
rushed to this end with 
great impetus and struck 
against the top at that 
point with a pressure of 
about 30 pounds per 
square foot, or 30 times 
more than would be con­
Sidered safe with a well­
,constructed balloon, The 
oiled cloth, of which the 
envelope was constructed, 
could not withstand the 
pressure, and it burst, 
whereupon the machine 
fell rapidly to the ground, 
carrying with it its nine­
teen passengers, w h o  
were tangled in a mass 
of broken machinery, 
flapping cloth, and net­
work. The passengers on 
board the ill-fated craft 
consisted of the inven­
tor, eight engineers, five 
valve tenders, two pho­
tographers and their as-

One of the Power Plants of the I<'alling Airship. The Collapsed Balloon Striking the Eartll. 

account , of the disaster, 
said that when the air­
ship left the ground and 
the rear end began to 
rise higher than the bow, 
he gave orders to let go 
the holding ropes below, 
so that the equilibrium 
might be restored. The 
shouting ' of the specta­
tors drowned his voice, 
so _that his orders could 
not be heard ; the gas 
nrshed to the rear end, 
and the bag, unable to 
withstand the pressure, 
bUrst. Members of the 
crew of the vessel say 
that the envelope was 
made of flimsy muslin, 
unable to resist even or­
dinary pressure, and that 
the forward end of the 
bag was insufficiently 
filled with gas. Morrell 
says that, though he feels 
his general theory of 
the problem of aerial 
navigation is correct, the 
ascent was forced on him 
by the stockholders in 

The men are seen clinging to the netting, the mattr",," in the bottom ot 
which has assumed It nearly vertical position. 

One of the engines Is seen dangling beside the dellated 
envelope. 

View of the Gigantic Airship Just Before It Ascended. 

the ' company before he 

The six power plants suspended by ropes ,are clearly viSible, as well 88 the men located at clliferent points on the mattress that COllllected the power plants and was laid Inside of the netting. 

THE CALI:rOR�IA AIRSHIP DISASTER. 
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had thoroughly worked out certain principles. Notwith· 
standing the almost total loss of a machine that cost 
about $40,0(J0, Morrell says that 'the company is ready 
to proceed with the construction of another airship, 
750 feet long, 40 feet in diameter, and equipped with 
eight gasoline engines, operating sixteen propellers and 
developing nearly 350 horse-power. The new craft will 
be capable ( according to the promoters ) of a speed of 
a hundred miles an hour. A platform will be substi­
tuted for the canvas and netting cage on which the 
crew rode on May 23.  Light silk will be used for the 
inside bag, and heavy silk interwoven with "flexible 
aluminium" for the outside bag. Compartments in 
the balloon will prevent a repetition of the disaster 
that attended the ascent on May 23,. There will be 
more than a hundred of these, and many of them 
would have to break before the buoyancy or equili­
brium of the vessel would be affected. 

THE BRITISH CHALLENGER FOR THE HARMSWORTH 
MOTOR-BOAT TROPHY. -A 400·HORSE-POWER 

RACIN G  CRAFT. 
BY OUR ENGLISH CORRESPONDENT. 

Great interest is being displayed in British motor­
boat circles in this year's contest for the Harmsworth 
trophy, which is to be decided in Long Island Sound 
the 1st of August, the cup having been won from 
France last year by the "Dixie," the representative of 
the Motor Boat Club of America. The British Motor 
Yacht Club has issued its challenge, and the first com­
petitor, in which the greatest support for English 
supremacy will be centered, has already shown its 
speed ability in its first tests and in the Monaco races 
last April. The 400-horse-power Siddeley-Wolseley 
racer, which, as well as its powerful gasoline engines, 
is shown in the accompanying illustrations, is Eng­
land's sole representative. Two days after the Amer­
ican victory of last year, the Wolseley Tool and Motor 
Company of Birmingham placed in hand the designs 
for a 1908 challenger, and in order that the craft 
should be thoroughly tuned up for the race in Amer­
ica, it was decided to enter it in the European races 
during the spring and summer. Therefore its con­
struction was immediately begun. 

In carrying out their designs, the builders decided to 
depart from the usual practice in such races of con­
structing a mere racing shell of fine lines, narrow 
beam, and extremely light displacement ; but inclined 
rather toward installing plenty of power, by means of 
which high speed could be secured, and toward pro­
viding , a  greater proportion of horse-power to displace­
ment. An engine set developing 400 horse-power at 
1,000 revolutions per minute and driving twin screws 
was determined upon as the most satisfal)tory solu­
tion of the problem, and it was estimated that this 
high power could be secured with a weight of 3,900 
pounds, giving a displacement in racing trim of 70 
hundredweight, which would give a ratio of 5.7 horse­
power per hundredweight of displacement. 

In view of the fact that it was intended that this 
craft should participate in the Monte Carlo races, the 
hull had to be of substantial design to withstand the 
severe strains arising from propulsion at high speed 
in the heavy swell of  Monaco Bay. The hull was 
built at the Cowes yard of Messrs. S .  E. Saunders & 
Co. upon their well-known system, the success of which 
has been conspicuous in the past in , regard to speedy 
strong vessels of this class. It measures 39  feet 4 
inches in length by 6 feet beam, and has a maximum 
draft at the propellers of 32 inches. Wood has been 
utilized exclusively in the construction of the hull, 
which is  built up of three skins. The outet- sheathing 
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is of mahogany laid- horizontally, in single pieces 
from stem to stern without a butt ; the second layer is 
of special oak disposed diagonally, while the internal 
skin is of the same wood laid vertically, so that an un­
usually strong hull is secured with a minimum of weignt. 
Between each sheathing of wood waterproof silk is placed. 
The skins are riveted to oak timbers placed 4'\6 inches 
apart, and between these timbers the three sheaths 
of wood are se..wn together upon the Saunders system 
with copper wire. The main foundation is of Oregon 
pine sawn in one piece from stem to stern, to which is 
clenched a mahogany girder similru:ly running from 
end to end and braced diagonally. The boat is decked 
fore and aft with the exception of the engine space 
and cockpit, about 15 feet in length, which is protected 
by a waterproof canvas hood. With regard to the 
water lines of the hull, these are straight for a dis­
tance of 12 feet from the perpendicular s�em, with a 
considerable flare above the waterline to lift the bow 
in a seaway. As the stern is approached, a rounded 
and flattened effect is secured. 

The motors, while following the general Wolseley 
practice, contain several interesting features. No at­
tempt has been made to sacrifice strength for light­
ness, the latter effect only being carried out in con­
nection with the less important d�tails, the crank­
shafts, pistons, etc. ,  only being decreased in weight by 
the extensive utilization of Vickers high-tensile nickel­
chrome steel . The twin-screw principle of installation 

'fhis boat's record is 34.71 miles an hour for II kilometer. 

The Wolselpy-Siddeley Speeding at Monaco. 

was decided upon in order to secure great structural 
strength in the motors, considering their high power, 
the concentration of the weight amidships insuring 
complete seaworthiness, combined with the benefits ac­
cruing from entirely separate units giving duplication 
of driving power' and balancing of propeller torque. 

Each engine consists of eight cylinders cast in pairs 
and bolted to one crankcase. With regard to the cylin­
ders, instead of their being cast in one piece with the 
water j&cket, the latter is of planished copper separ­
ately fiited. By this means it was rendered possible to 
obtain access to the inside of the jacket after the cast­
ings had been made. The copper jacket is screwed to 
the cast-iron cylinder casting, the principle adopted 
being plainly discernible in the illustrations. This ar­
rangement has many advantages, since it is always pos­
sible to examine the internal surface of the cylinder 
wall, water circulation space, ar.d so forth. Special 
attention has been devoted to the provision of ample 
water-cooling space around the valve pockets, The 
valves are mechanically operated, and are placed side 
by side along the front of the engine, the vaporizer 
being the only part of the mechanism carried on the 
rear side: 

The water circulation is of the most complete de­
scription, so as to obviate the possibility of breakdown 
through any failure in this direction. The water is ' 
forced through the circulation system by means of 
powerful centrifugal pumps, two to each engine, driven 
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from a universally-jointed shaft connected with the 
gear on the forward end of the motors, the supply' be­
ing obtained through suctions placed abaft the motor. 
The vaporizer is fixed high up on the outside of the 
engine, the gas feed being through large-diameter 
pipes to the various inlet valves. The ignition is both 
high·tension electric with accumulator and coil and 
high-tension magneto, the engine being started up on 
the former ( which is also used as a stand-by ) and then 
switched on to the latter. Lubrication is of the auto­
matic type, oil being supplied at a temperature not 
exceeding 110 deg. Fahr. to all the important bearings 
at a pressure of 12 pounds per square inch. The 
clutches are of the cone type in conjunction with a 
positive locking arrangement. Hoffman ball bearings 
carried in gun-metal boxes held by trunnions are 
used for the thrust bearings, and are mounted on the 
same shaft as the clutches. 

Owing to the distance between the crankshafts of 
the pair of motors being governed by the beam of the 
boat, and all valves, etc. , being placed on the inside 
face of the motors, in order to permit entrance be­
tween the engines when installed, for access to these 
parts, the engines are set at a slight angle from the 
vertical. In this way the engineers will have sufficient 
space to attend to the working parts on either side. 
The angle at which the engines and propeller shafts 
are set is 11 deg. from the horizontal. The shafting 
itself is fashioned from Vickers axle carbon steel 
of l ll/16-inch diameter. 

The engines in running condition each weigh 1,670 
pounds, and have each developed more than 207 brake 
horse-power at the normal running speed of 1,000 revo· 
lutions per minute. The machinery complete weighs 
4,200 pounds. It is generally conceded that this chal­
lenger will prove both seaworthy and speedy, and un­
like the conventional craft of this type, it is not a mere 
shell, but will withstand severe buffeting in heavy seas. 

The performances of this boat at Monaco showed 
well the staunchness of the hull. The small illustra­
tion of the boat traveling at full speed in Monaco Bay 
shows the tremendous spray that it throws when there 
is allY sea running. The lines of the hull are such, 
however, that its spray-throwing qualities are not so 
great as those of some of the French racers, such as 
the new Panhard-Levassor, for example. In the mile 
and kilometer trials at Monaco the Wolseley-Siddeley 
and the Panhard-Levassor boats were both evenly 
matched. The mile trials were made from a standing 
start, and the two boats tied in the final, each cover­
ing the distance in 2 minutes 1 1/5 seconds. The 
latter boat made the faster time in the flying kilo� 
meter test, as it covered this distance in 1 minute 2 4/5 
seconds, at the rate of 35.6 miles an hour. The Wolse­
ley-Siddeley covered this distance in 1 minute 4 2/5 
seconds, which was at the rate of 34.71 miles an hour. 
In the longer races at Monaco , the Wolseley-Siddeley 
covered 31.05 miles in 54 minutes and 57 seconds, or 
at the rate of 33 .87 miles an hour. The 124.2-mi le 
"championship of the sea" race was won by the Pan­
hard-Levassor in 3 hours, 46 minutes, and 2 seconds, 
at average speed of 32 .97  miles an hour. 

Up to the present time there have been no entries 
of American boats for the race for the Harmsworth 
trophy to be held in Long Island Sound on August 1 .  
If  more than three boats are entered ,  elimination trials 
will be held on July 10 and 11. This event will be 
the first int.ernational motor boat race of impor­
tance to be held in America, and it should do much 
toward stimulating the sport. �The Wolseley-Siddeley 
racer has been entered by her present owner, the Duke 
of Westminster. 

End View of One of the Engines. Side View of Engine. Weight, 1 ,6 7 0  Pounds ; Brake Horse Power, 101. 
ENGINES OJ' TK:2 400 HOBSE·PQWEB BRITISH CHALLENGEB FOB THE HABMSWOBTH MOTOB BOAT TBO:PHY. 
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RECENTLY PATENTED INVENTIONS. 
OC General Interest. 

AIR-SHIP.-G. BOLD, Plainfield, N. J. B otll Car, railway, C. H. Jaeger . . . . . .  ; . . . . . . . .  889 , 613 Fuel, binder for compressing, W. F. Giles . 889,018 
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dIrectIOn of flIght both hOl'IZontally and verti- , J. C. Schneble . . . . . . . . . . . . . . . . . . . . . . .  889,487 Garment, S. Greenes . . . . . . . . . . . . . . . . . . . . . . 889 , 877 
order to observe the resulting ell'ect. It will cally with facility. Card supporting device, E .  L. Sherwood . . . .  889, 340 Garment pressing and forming appara tU8, 
present the same ornamental appearance when ' Carpet · sweeper and cleaner, J. M. J. M. Stein . . . . . . . . . . . . . . . . . . . . . . , . . . .  889, 824 
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sion of power from the mam spring of a clock Casting device, P. Schwlckart . . . . . . . . . . . .  889 , 723 Gas· motor e!lglne, C. B. Wattles . . . . . . . .  889,417 
one of the pivots affording guidance for .the or watch" to its escapeme�t, to render the I' g:W�a:e

u
'::;�Ch��, 

R
G • W�h�:'lft: ' j� : : : : : : : :  ���:�� g:: ������f�gr���::�rUS."·N�·T�ei'I�;'�il;gt(;� ���:m pencil, or the like, coincides with the PIvot same more accurate in its tIme keeping values. 

I Cement from blast furnace slag, manufac- Gas purifying apparatus, E. Higgins . . . . . '. 889,229 
at which the lines of projection from the When the mainspring is wound to its maxi- turing, H. Colloseus, reissue . . . . . . . . . .  12 , 801 Gas service pipes, antilluctuator for, W. M. 
plan and elevation cut each other. This pivot mum tension it transmits its power more ener- I Cesspool, drain, and distributer, S. B. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . .  889, 423 

can be attached to a vertical double winged getically than when relaxed and nearly run Chal�o�a�bi';'�: ' F: ·E." V.i.tid��c��k : : : : : : : : :  ���:��� g!!� �����Y:r�r:·J. · .J�?��I���". : : : :  : :  : :  : :  ���:��� 
frame, which can be moved in all directions down. The invention overcomes this irregu-

I 
Cbalr desk attachment, F. James . . . . . . . • . .  889,526 Gearing; J. ' Fair . . . . . . . . . . . . . . . . . . . . . . . . . 889 , 514 

over the plan view, for which purpose a Cheese cutter, R. Flemming, Jr . . . . . . . . . .  889,449 Gearing, J. S. Barnes . . . . . . . . . . . . . . . . . . . . 889, 868 
larity. Cheese mashing machine, E. Biggs . . . . . . . .  889, 572 Gearing, change speed, .T. L. Didier . . . . . . . .  889,769 

pointer is provided vertically underneath the Churn motor. A. E. Linton . . . . . . . . . . . . . . . . 889, 854 Gearing, power drum, C.  F. Callahan . . . . . . 889,437 

cutting point of the lines of p rojection. AUTOMATIC DUMPING DEVICE .-.T. W. g�urn opera�ng 'l'echanlsm, E. Riley . . . . . .  ���'�g� Glast <ga';{,n� me\�od and apparatus, F .. 889, 832 
FOLDING Ul\IBRELLA.-C. STONE, B attle WEAVER, Skidoo, Cal. One object of this im- : cl�f'm�d, N: �t��I : : : : : : ,· : : : : ."889,773: 889 :774 Glassfor· ma:i:;o�;as" i���i.i.t�;" ;'·r· �i;';ii�� 

provement is to provide a device having an I Cigar tip perforator. A .  W.  Stepbens . . . . . 889 ,556 articles, feeding molten, H. M .  ·Brook-
apron operated by the movement of the bucket, I Clgailrul"

r�?�:�· . . ������� . .  ��:�.I�:: . . �: . . .  �� 889, 772 Glaz���d 
si;ip: 'w: ·F': . T���';Y : : : : :  : : : : : : : : :  ���:�i1 Creek, Iowa. The purpose here is to provide 

a construction which will facilitate the folding 
of the ribs, will hold them secured when 
extended, will reliably hold the frame in 
opened adjustment, all'ord. three telescopic sec­
tions, for the umbrella frame stick, and afford 
means for releasably h olding these stick sec­
tions extended or telescopically contracted. 

partially to cover the shaft or excavation, to Cigarette box and case, G .  Albrecht . . . . . . 889. 568 Gold sai·lng apparatus, L. Sacbse . . . . . . . . . .  889,813 
prevent the accidental return of part of the ggarene h�lder, 

A 
E . . J\ Crane . . . . . . . . . . . . .  ���,�� g�l� ��ll .i::iIa�· g��n

e��y 
d�';'i�� ' f�� · ',i';'; . i';' 889, 709 

contents of the bucket when the latter is ' Cl���, �. Ple
Arn�ld .� .s� . .  : : : : : : : : : : : : : : : : 889:842 playing, N. O 'Shaugbnessy . . . . . . . . . . . .  889,397 

dumped, and having supporting means con- Clasp, P. W. Hoffman . . . . . . . . . . . . . . . . . . . .  889.230 Grader, A. B. Grodaes . . . . . . . . . . . . . . . . . . .  889,781 

h f h Cleaning machine. D. E. Preston . . . . . . . . . .  889,716 Grain drier, F. J. Tbull . . . . . . . . . . . . . . . . . . .  889, 560 trolled by t e movement 0 t e bucket for Clock and call system, illuminating electriC, Grain separator. W. A. Brewster . . . . . . . . . . 889, 433 
holding the bucket in t�e dumping position. Cloc�s , �a����· ·de';i.-.. 'i�r ·';";'·t�h���;s: '.i: 889,533 g�:�:�, Jnut�':;. W: · if: :D��ici��� : : : : : : : : : :  ���:�� 

NOTE.-Copies of ·any of these patents will A. Newman . . . . . . . . . . . . . . . . . . . . . . . . . .  889, 393 Greenhouse bench, J. Wllson _ . . . . . . . . . . . . . . .  889,349 ROTARY REACTION-MOTOR.-G. W. BAR' 
BER, SR., Jacksonburg, W. Va. The aim in 
this case is to construct a motor for use for 
various purposes, but more especially for dif­
fusing and distributing disinfectants, medici­
nal vapors or perfume in · a room, and for 
use as a toy, and which in some applications 
may be useful for turning light mechanical 
toys, dentists' and jewelers' lathes, to operate· 
revolving flybrushes, or even sewing machines, 
or other machinery. 

CHUTE.-S. W. BROWN, Colorado Springs, 
Col. An object of the inventor is to provide 
a light chute adapted to be arranged at an 
opening in a wall and ha'Ting a tilted hopper 
for directing the material through the open­
ing and serving as a closure ·for the opening 
when the hopper is in an inoperative position. 

LADDER.-A. S. ASCH, New York, N. Y. 
The invention has reference to improvements in 
ladders, and more particularly to that type 
adapted to be supported at the upper end upon 
a track or runway, and so connected thereto 
that the ladder may be freely moved along 
the track or set at any desired angle thereto. 
The object is to provide means adapted to be 
secured to any ordinary ladder whereby It 
may be used in the manner above indicated. 

DENTAL DAM-HOLDER.-C. A. CONOVER, 
Newburg, N. Y.  The purpose of the inventor 
is to so construct a holder for dentists' use, 
that the frame will be flexible and provi!Ied 
with · removable rubber pads adapted to lie 
next the face, thus rendering the holder cool 
and comfortable .t0 the wearer, and enabling 
the dentist to remove and sterilize the pads 
each time the device is used·. 

Heating and LIgh.tlng. 
STEAM-HEATER.-G. R. NIXON, Pittsfield, 

Mass. The improvement pertains to heaters, 
the more particular object being to provide 
a heater of relatively high efficiency, and In 
which a flowing medium such as steam or hot 
water, can be made to impart a large propor­
tion of its heat to a pipe extending through 
the heater. 

Honsehold Utilities. 
BOX-SPRING.-J. M. BOWERS and W. R. 

CLOSE, New York, N. Y.  A box spring is pro­
vided with an end section capable of being 

. raised ' and lowered without breaking the con­
tinuity of the accompanying mattress section, 
and whereby such section may be elevated to 
an angle and held at such elevation. Means 
are provided whereby the occupant can lower 
the elevated section partially or entirely with­
out leaving the bed, and when said section is 
in lowered position, it Is supported by the 
main frame in horizontal alinement with a 
fixed section. 

be furnished by Munn & Co. for ten cents eacb. g:���e:n1:�:��e�a:r':�lru'SI;Y �: . ������ ��� : : ���:�� Gr!n�t�c';;la
d:vi��iV��r g�ar£��\ng 
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Please state the name of tbe paten tee, title of Clutch driving device, J. M. Daly . . . . . . . . . .  889,297 ·chines; etc. . W·. A. Van Berkel . . . . . . . .  889, 830 
the invention, and date of this paper. Coat. Connor & Hess . . . . . . . . . . . . . . . . . .  ; . . .  889,761 Grinding macblne, G. M. Stedman . . . . . . . . . .  889,555 

Coat. hat. and umbrella hanger, combined, Grindstone attacbment, T. J. Murphy . . . . . .  889 , 481 
J. S. Robinson . . . . . . . . . . . . . . . . . . . . . . . .  889,721 Gun attacbment, G. Szemerey . . . . . . . . . . . . .  889. 644 

INDEX OF 
Cock, adjustable stop, F. M. Holliday . . . . . .  889, 523 Gun rest. folding, S .  L .  Burnaugb , J r  . . . . . . 889 , 658 

INVENTIONS Coil , Ruhmkorlr. J. McIntyre, reissue . . . . . . . 1 2 . 805 Guns, chain rammer for. Meigs & Stout . . . . 889,321 
Coin card, J. H. Knight . . . . . . . . . .  , . . . . . . .  889,377 Guns or the like to each other, means for 
Collars , etc. , folding machine for, G �  automSl tieally indicating certain relative 

. For which Letters Patent of the Reece . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . .  889, 858 positions of, W. D. Kilroy . . . . . . . . . . . . .  889 , 852 
Colter. B. Ross . . . . . . . . . . . . . . . . . . .  ; . . . . . .  889,486 Guy, stretcher. and clamp, G. F. S,,"ort-
Compass ·polnt, interchangeable, J. Eich- . IIger . . . . . . . . . . . . . . . " . . . . . . . . . . . . . . . . . 889. 490 

muller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  889. 447 Hak crimper, A. Wilcox . . . . . . . . . . . . . . . . . . 889, 565 United States were Issued Compressor, rotary , 'Cl. O. Palmer . . . . . . . . . 889,398 Hair rOll " R. H. Damon . . . . . . . . . . . . . . . . . . . 889, 873 
Concrete compOSi tion for building material, Halter rope, H. A. Mett . . . . . . . . . . . . . . . . . . . .  889,707 

for the Week Ending H. S. Albrecht . . . . . . . . . . . . . . . . . . . . . . . .  889, 569 Harrow, spring tooth, L. M. Plester . . . . . . . . 889 .259 
Concrete pipe, reinforced. C. H. Cartlidge . 889, 440 Harvestpr, corn. W. Hall . . . . . . . . . . . . . . . . . . 889, 226 

June 2, 1 908. Concrete, protective setting for metallt'c Harve-sting machine cutter bar, O. C. Turn!;'r 889 , 646 
bodies in, R. T. Kanskl . . . . . . . . . . . . . 889, 240 Harvesting machinE-so bundle carrier and 

Concrete sewer construction. B. Lowther . .  889;796 dropper for, · Ferrls & Dikeman . . . . . . . . 889, 672 

D A T B Concrete structures, reinforCing frame for, Hay loader, H. 111. Neuhaus . . . . . . . .  c . . . . . . 889. 392 A N D  B A C H  B B A R I N G  T H A T  G .  M. Graham . . . . . . . . . . . . . . . . . . . . . . . .  889. 223 Head gate, W. J .  Swords . . . . . . . . . . . . . . . .  889,272 
Condenser, vapor, J. C. Clark : . . . . . . . . . . .  889 ,201 Heater. See Fire engine heater. 

[See note at end of list about copies of these patents.] 8����n'j-. 
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I Coop, M. C .  Frits . . . . . . . . . . . . . . . . . . . . . . . 889, 596 Hemp brake. �'. O'Neill, Jr . . . . . . . . . . . . . . . .  889 .258 

Abdominal supporter, K . Koerner . . . . . . . . . . 889, 624 , g��� ��:J:;,tOj: :ust�no�;d��� : : : : : : : : : : : : :  ���:m �l��:: �: �u��'f : : : : : : : : : : : : : : : : : : : : : : : :  ���:g�� 
Abrading and polishing material, tool for 'I Cot and bath tnb, COmbined, R. L. & J. Hinge, W·. A. Markey . . . . . . . . . . . . . . . . . . . .  889, 798 

holding sheets of, Randall & Camp- B. McCord . . . . . . . . . . . . . . . . . . . . . . . . . . . . 889. 324 Hinge, lock, J. A. Waters . . . . . . . . . . . . . . 889, 834 
bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  889,717 I Cotton squares, · machine for gatberlng, l{. Hitching device, rein ,  W. E. Colenso . . . . . .  889. 660 

Addressing machine, Owens & Lyle . . . . . . . .  889 , 328 S . . Bnntlng . . . . . . . . . . . . . . . . . . . . . . . . . . .  889,757 Hod, W. G. Avery . . . . . . . . . . . . . . . . . c • • • • • •  889, 427 
Advertising apparatus, W. P. Dun Lany . . . .  889, 590 ' Conrae marker, E. H. Barney . . . . . . . . . . . . . . . 889, 293 Hog tank, U .  G. Mignerey . . . . . . . . . . . . . . . . 889, 708 
AdVertising apparatus, W·. J. Sawyer . . . . . . 889, 81 4 Cow tall holder, L. G. Webb . . . . . . . . . . . . . 889, 836 Hooks and eyes. a�t of coating and appa-
Advertising · apparatus, traveling, D. J. ' Crate, J. Hettrlch . . . . . . . . . . . . . . . . . . . . . . . .  889,849 ratus tberefor, W. M. Corthell . . . . . . . . .  889 . 661 

McOsker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  889,390 Crate, self-cleaning knockdown poultry and Hopper mechanism, J. C.  Mertens . . . . . . . . 889 . 706 
Advertising device, A . J. De Barry . . . . . .  889,212 I mercbandlse shipping. S. W. Bell . . . . . .  889, 191 Horse blanket, F. L. Nagel . . . . . . . . . . . . . . . .  889, 391 
Advertising device, T. Kharas . . . . . . . . . . . . .  889 . 6 1 8  Cream separator, O.  Anderson . . . . . . . . . .  , . .  889, 350 Hose clamp, H. B. Sherman . . . . . . . . . . . . . . 889. 726 
Advertising device, W. Fraser . . . . . . . . . . . .  889, 674 Crutch, G. B. McConnell . . . . . . . . . . . . . . . . 889,541 Hose support. lawn, L. E. Wbitney . . . . . . . .  889 . 4 1 9  
Air ship, S. Lake . . . . . . . . . . . .  , . . . . . . . . . . . .  889. 693 Culvert, knockdown, F. S. & F. H. Beach , . 889,745 Husking mitten, J. W. Covert . . . . . . . . . . . . .  889. 663 
Amusement apparatus, A. Malsin . . . . . . . . . .  889,472 Curb, drain, and conduit, R. T. Hooper . . . .  889 , 52 4  Hydrocarbon burner. H. H. Ashlock . . . . . . 889 . 291 
Animal carrier, S. L. Cook . . . . . . . . . . . . . .  889.086 Curtain IIxture, O. L. Hopkins . . . . . . . . . . . .  888.525 Ice plow attacbment. S .  Knecht . . . . . . . . . . 889. 623 
Animal releasing device, H. J. HallSOll . . . . 889, 878 Curtain pole, A. Marr . . . . . . . . . . . . . . . . . . . . . 889,473 Igniter, G. J. Scbultz . . . . . . . . . . . . . . . . . . . .  889. 338 
Annealing box, L. J. Campbell , et a l .  . . . . .  889,438 Curvature gage, G. W. Haas . . . . . . . . . . . . . . 889,224 Ignition systems, timing device for jump 
Anvil, plow, Cox & Goodwin . . . . . . . . . . . . . .  889, 206 Cushion, J. S. Bukacek . . . . . . . . . . . . . . . . . .  889. 756 spark, W. D. Foreman . . . . . . . . . . . . . . . .  889, 450 
Apricot cutter, R. Good . . . . . . . . . . . . . . . .  889, 458 Cushioning device, F. O. Kllgore . . . . . . . . . . .  889 , 61 9  Incubator, G. H. Lee . . . . . . . . . . . . . . . . . . . . .  889. 697 
Apron, J. G. Lyons . . . . . . . . . . . . . . . . . . . . . . .  889,470 Cut out mechanism for electrically operated Index cutting machine. F. P. Rosback . . . . . 889.401 
Asbestos sbeathlng to structural framework, 1 machines, Conger & Pearce . . . . . . . . . . . .  889 ,358 Index guide, J. H. Rand . . . . . . . . . . . . . . . .  889. 332 

means for attaching, C. E. Wade . . . . . .  889,831 Cycle motor, four, A. G. Spencer . . . . . . . . . .  889,267 Indicator, D. Levy . . . . . . . . . . . . . . . . . . . . . . . .  889. 853 
Assembly cbalr, J. O. Brooke . . . . . . . . . . . . . . . 889,578 Dead centers. device for overcoming, Ham- Insulator, M. H. Strong . . . . . . . . . . . . . . . . . . 889, 884 
Automatic gate, F. T. Fay . . . . . . . . . . . . . , 889,591 I ric & Chitwood . . . . . . . . . . . . . . . . . . . . . . .  889,304 Ironing board, T. A. Davis . . . . . . . . . . . . . . . .  889.767 
Automobile speed controlling mechanism, T. Derrick, A. Taylor, Jr . . . . . . . . . . . . . . . . . . . .  889, 826 Journal box cover, dust proof self-locking, 
, B. Jelrery . . . . . . . . . . . . . . . . . . . . . . . . . . . . 889, 528 Desk and seat, combined school, J. C .  J. W. Gibney . . . . . . . . . . . . . . . . . . . . . . . . . 889.780 
Axle box, Wood & Carson . . . . . . . . . . . . . . .  889,422 Brooke . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . .  889, 577 Knockdown table, L. Graumiller, et a! . . . . . .  889, 600 
Bag holder, E. M. Sutton . . . . . . . . . . . . . . .  889. 557 Desk and seat, school , J. C . . Brooke . . . . . . .  889.579 Label affixing macblne, J. M. Brown. 
Bag holder, C. L. Bond . . . . . . . . . . . . . . . . . .  889 , 751 Disintegrator, digesting, M. R. Kennedy . . .  889,241 889,753, 889,754 
Bait, artillclal, E .  A. Pflueger . . . . . . .  ; . . . .  889, 804 Display cabinet, D. F. Greenawalt . . . . . . . .  889,519 Laces, tension device for shoe. R. Dorothy 889. 770 
Bales with wire, apparatus for securing Display stand, rotary, C. L. Gerken . . . . . . . .  889,517 Ladder and washbench with ironing board 

compressed, F. M. Giddings . . . . . . . . . .  889,848 Dividers and caUpers, spring, A .  F. Voss . .  889,416 attacbment, combination step, W. H, 
Bandage, elastic woven, W. J. Teufel . . . . . .  889,827 1 Door catch, engine house, D. E. Damp- Jobnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bar. See Car conpUng draw bar. man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  889, 661, Lamp and burner, C . F. Fellows . . . . . . . . .  . 
Bark removing machine, C. Bacbe-Wug . . . .  889,292 Door or gate support and closer, A. J. Gray 889,365 Lamp hanger, W. R. Holcombe . . . . . . . . . .  . 
Bearing for shafting, Sflf-ilUnlng, IW. B. 1 Door securer, H. A. Johnson . . . . . . . . . . . . . .  889, 239 Lamp receptacle, A. A. Moffitt . . . . . . . . . . .  . 

889. 850 
889. 779 
889. 608 
889 ,322 

Malr . . . . . . ; . . . . . . . . . . . . . . . . . . . . . . . . . . .  889 , 704 . Door stop, J. Gerson . . . . . . . . . . . . . . . . . . . . . . 889,453 Lamps. multiple socket for electric, F. J. 
Bed and couch, combined, J. L. Blake . . . .  889 , 351 I Draping machine, S. S. Sencenbaugb . . . . . . .  889,406 Russell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , .  889 . 812 
Bed bottom fabric, H. Richardson . . . . . . . . .  889,335 . Dr�dge., dumping mecbanism for dipper, Last or form. sboe. A. W. Sutherland . . . . .  889 . 4 1 1  
Beer cooler, E .  B . . Hogan . . . . . . . . . . . . . . . . .  889 , 607 I . Clifford & Ferris . . . . . . . . . . . . . . . . . . . . . .  889.202 Latbe dog, J. McCarthy . . . . . . . . . . . . . . . . .  889.71 1 
Bell, door, N. B. Le Fevre . . . . . . . . . . . . . . . . 889.31 6 Drum, A. D. Converse . . . . . . . . . . . . . . . . . . . 889,762 Lathe, staff, W. B. Mehl . . . . . . . . . . . . . . . . . .  889, 386 
Belt guide, automatic, H. F. Snyder . . . . . .  889,342 I Drum attachment, A. C. Ludington . . . . . . . .  889 . 702 Lettering apparatus, Krueger & Evelyn . . . .  889. 626 
Belt stretcher, W. Lozo . . . . . . . . . . . . . . . . . . 889 ,250 Drum, snare, V. Platz, Jr . . . . . . . . . . . . . . . . 889 . 331 Lever, T. A. Burke . . . . . . . . . . . . . . . . . . . . . . . 889 , 1 98 
Berry box ,  H. Alwes • . . . . . . . . . . . . . . . . . . .  889, 651 Drying apparatus, G. A. Cutter . . . . . . . . . . . . 889.209 Linotype machine, Holbourns & Longburst . .  889.231 
Bllllard and other game table, H, G. Dynamo, wind operated, E. J. Jobnson . . . .  889, 883 Linotype machine, J. R. Rogers . . . . . . . . .  889.400 

Barrett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 889,843 Earth bandUng machine, O. L. NeIsler . . . . . 889,326 Linotype macblne, W·. H. Scharf . . . . . . . . . . 889 . 552 
Blending machine, G. J. Hicks . . . . . . . . . . . .  889,606 Edible matter, device. for cm'lng, C .  B. Linotype macbine. D. S. Kennedy . . . . . . . . . .  889,617 
Blower, W. McOlave . . . . . . . . . . . . . . . . . . . . .  889,713 Trescott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 889.828 Linter bats, machine for making, Haskell 
Boller lIue blower, A. S. Dillon . . . . . . . . . . . .  889, 299 Educational device. J. A. �'oley . . . . . . . . . . . .  889,515 & Davidson . . . . . . . . . . . . . . . . . . . . . . . . . . .  889.461 
Boller lIue cleaner, A. Gronvald . . . . . . . . . . . .  889,302 Electric alarm, thermal, L. Currier . . . . . . .  889,765 Liquid distributing system. A. Bowser . . . . . .  889, 575 . 
Boller lIues, apparatus 6r tool for reduc- Electric furnace, A. J. Peterson . . . . . . . . . .  889, 857 Loading apparatus, W. C. Lipscomb . . . . . . 889, 699 

Ing the ends of, W. A. Skinner . . . . . .  889,728 Electric Induction furnace, K . A. F. Hiorth 889, 522 Lobster claws, device for binding, T. Jen-
Boiler tube calking device, H.  Kuntze . . . .  889,242 Electric machine, dynamo, Y. G. Apple . . . .  889.841 sen . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . 889, 238 
Bolt operating and automatic locking Electric sw.ltcb, A. A. Wohlauer . . . . . . . . . .  889, 566 Lock, T. Ozorozy . . . . . . . . . . . . . . . . . . . . . . . . .  889.M3 

mechanism, J. Meikle . . . . . . . . . . . . . . . . .  889,630 Electric transmission of Intelligence, I . Lock, R. Jobnson . . . . . . . . . . . . . . . . . . . . . . . . . 889, 61 5 
Book and coJiy holder. note, H. W. Avis . . .  889, 743 Kltsee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  889 .788 Lock, H. R. Towne . . . . . . . . . . . . . . . . . . . . . . .  889. 734 
Book, check. F. C. Rhodes . . . . . . . . . . . . . . . .  889 , 7 1 9  Electric wire connector, C. J. G. Kelner . . . .  889,786 Leck for levers, etc . ,  W. Honscheid . . . . . .  889.610 
Boring jig, A. W. Thomas . . . . . . . . . . . . . . . .  889,273 EIQctrl�al conductor support, F .  B. H. Locomotive, L. Goos, Jr . . . . . . . . . . . . . . . . • . 889, 676 
Bottle, J. C. Anderson . . . . . . . . . . .  889,498 to 889 , 500 PaIne . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  889,803 Log carrier and stake therefor, JOlles & 
Bottle closure, H. P. Roberts . . . . . . . . . . . . . .  889,636 Electrical distribution system, J. L. Wood- Bryant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  889. 61 6 
Bottle neck and attachment tberefor, D. S. bridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  889. 567 Loom sbuttle, O.  Landry . . . . . . . . . . . . . . . .  889,381 

Haynes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  889. 682 Electromedlcal battery, E. T. Otto . . . . . . . .  889; 542 Loom shuttle. hand threading, Norris & 
��m:. �g�SOt'1te 'w��.

ln
.l\:"op��r �:��:�; .. ·i';':, 

889,394 I Elev
:;�J s

.�
f
.
e
.
t
: . .  ��t.a.c.b.".':�.

t
: .  �' . ��' . .  :':��l���: 889, 833 Loo:r

���tti"", · · ... pp.i.�atiis · f�; · �h�·n·gi;;g: ·G: 
889, 327 

P. Conrad . . . . . . . . . . . . . . . . . . . . . . . . . . . . 889,872 Elevator safety device, A. Hodson . . . . . . . .  889 . 686 Geppert . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . .  889. 452 

Maehlnes and Meehanleal Devlees. Brake shoe, railway cal', S. A. Crone, I Ellipsograph, J. T. Kelley . . . . . . . . . . . . . . . . . 889 , 3 1 3  Loom stop mechanIsm, A. A. Wendt . . . . . . .  889 , 650 
889, 510, 889 , 51 1  Embroidery frame, shuttle macblne, H. Loom take-up mechanism, Jenckes & Ryon . .  889. 237 

SOUND-REPRODUCER.-R. B. SM ITH, 937-9 Bread baking machine , altar. M. A. Horan . 889, 232 Hochreutener . . . . . . . . . . . . . . . . . . . . . . . . .  889,783 Loom take UP mecbanlsm, A. A. Wendt . . . .  889, 064 
Brick cutting machine, H_ Heuss . . . . . . . . . .  889, 684 I End gate fastener, L. & J. A. Carter . . . . . . . 889,296 Loom temple, Cunniff & Ainsworth . . . . . . . . .  889, 208 Broadway, New York, N. Y. The reproducer is 

such as is employed in connection with talking 
macbines. The · more particular object of the 
inventor is to provide for greater freedom of 
movement of the stylus lever in ordoc to per­
mit a more faithful reproduction of the vibra-· 
tions and to avoid undue wear upon the record 
and stylus. Means permit the lever to travel 
freely in a direction lateral to the general 
direction of trave!' of the diaphragm. Mr. 
Smith Is also inventor of a revolving aerial 
automobile illusion with lady in it, a shadow 
clock showing time on tIie sidewalk, and a 
triple phonograph speaker in which three 
records are played at one time. 

ATTACHMENT FOR TALKING-MACHINES. 

BridIe bit, P. S. O 'Neil . . . . . . . . . . . . . . . . . .  889 ,396 End gate, wagon. C. E. Oarroll . . . . . . . . . . . . .  889,295 Loom warD stop motion, A. E. Rboades . . . . 889,808 
Brooder bouse, G. H. Lee . . . . . . . . . . . . . . . . 889, 696 1 End gates and the like, fastening device for Looms, filling fork for. E. S. Stimpson . . . .  889, 82 5 
Buckle for webbing, one piece, F. A. & J. wagon, J. Hulrman . . . . . . . . . .•. . . . . . . . . .  889, 688 Lubricating apparatus. K. Shaffer . . . . . . . . . . .  889.339 

B. Russ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  889,403 I Engine. See Gas explosion engine. . 

I 
Lubricator, G .  W. Blank . . . . . . . . . . . . . . . . . .  889. 574 

Buckle, suspender, G. A. Weld . . . . . . . . . . . .  889,495 Engine, M. L. Harris . . . . . . . . . . . . . . . . . . . . 889, 46fl Macblne frame. E. F. Hedderlcb . . . . . . . . . . .  889.683 
Building blocks, apparatus for . . forming Engine, C. O. Robertson . . . . . . . . . . . . . . . . . .  889.859 Magnet, eye, H. Thomassen . . . . . . . . . . . . . . . . . 889.346 

artillclal, A. A. Pauly . . . . . . . . . . . . . . .  889. 633 Engine stop, Grieve & Morrissey . . . . . . . . . . . .  889.459 Magnet for telegrapbones. J. A. Lleb . . . . . .  889,31 7 
Building light, P. Schwickart . . . . . . . . . . . . . . 889,"724 Envelop fastener, E. B. Stimpson . . . . • . . . . .  889. 269 Magnifying glass, F. Bold . . . . . . . . . . . • . . . .  889,352 
Button, display or campaign. E. H. Roy . . . .  889.549 Envelop fastener. E. E . Runyon . . . . . . . . . . . .  889,638 Mall bag ejector and receiver, automatic, 
Button or badge, J. B.  McDonald . . . . . . . . . .  889.714 Excavating machine, tnnnel, G. W. Jack- G. W. Somerville . . . . . . . . . . . . .. . . . ; . . . .  889. 343 
Buttonhole protector, L. Schilr . . . . . . . . . . . 889. 405 son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 889 ,464 Mall box, J. A. Siegfried .. . . . . .. . . . . . . . . .  889.727 
Cabinet; kltcben, Curtice & Rosser . . . . . . . . 889. 766 Excavating tool , R. A. Bonnell . . . . . . . . . . . ; .  889 , 1 92 Mall crane, I . H. Pringle . . . . . . . . . . . . . . . . .  889 , 545 
Cable terminal, F . . B. Cook . . . . . . . . . . . . . .  889 , 442 , Eyelet, P. R. Glass . . . . . . . . . . . . . .  _ . . . . . 889 , 455 Mall delivering device. I . E. Payne . . . . . . . .  889, 634 
Cableway, marine, T. S. Miller . . . . . . . . . . . . 889, 387 1 Fabric . machine for braiding tnbular, L. A., Mall wrapper, L. Veccblo . . . . . . . . . . . . . . . . 889,347 
Cager and automatic sump guard, G .  Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . , . .  889.31 1 Mallable Dapers, means for closing and seal-

Holmes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  889. 307 Fan. power, G .  W. Weiss . . . . . . . . . . . . . _ " .:»' 889, 649 . lng, R .  M. Kerr . . . . . . . . . . . . . . . . . . . . . . 889, 529 
Calculating machine, E. J. Brandt . . . . . . . .  889.353 Fastener, J. Bustanoby . . . . . . . . . . . . . . . . .. . ; . 889.436 Mantles, . process and compou�d for treat-
Calculating machine. E .  S .  Ensign . . . . . . . . .  889 ,66S Fastenings. machine for Inserting, T. BrIlili" 889,7li2 ' lng, M. H. Hulings . . . . . . . . . . . . . . . . . . . 889.308 
Cames, machine for producing, T. W·. '. Fence clamp, w·. B. Sbotwell . . . . . . . .  : . .  ,. , .  8!!9,819·  Manure loader. J. D. Rietveld, et al . . . . . . 889.336 

Morrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  889,479 , Fence clamp. wire. H. H. & H. C. Harris . , ':8$9.880 Match box. G. W. Morgan . . . . . . . r • • • • • • •  889. 252 
Cap for receptacles apd making the same, I Fence post. G. H. Ward . . . . . . . . . . . . . . . .  ',. 889.647 Measure. linear contour, G. W. Haas . . . . . .  889,225 

metallic, W. H. Dodge . . . . . . . . . . . . . . 889. 21 4  . Fertlllzer dlstrlhuter. Murry & Evans . .  , . •  ;· · 889:800 Medicating and massaging appliance, H. 
Capstan, horse power, J. S. Swenson . . . . . . 889,271 I Fire engine heater, W. F .  Messlter . . . . . .  ; ; · 8�9.476 Robinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  889,810 -W. A. CHAPMAN, Smithville, Ark. The ma- Car, E. I. Dodds . . . . . . . . . . . . . . . . . . . . . . . . . . 889 . 588 Fire Shield. D. S. Watson . . . . . . . . . . . . . . . J 889. 737 Medicine dropper. J. A. Clifton . . . . . . . . . . . .  889.2011 

chine admits of general use, but is of peculiar Car, automatic dumping. J. W. Ree!! . . . . . . 889.71 8 I Fire truck sh:nal. J. Kenlon . . . . . . . . . . . . . 889 . 690 Medicine measure. A.  R. Weber . . . . . . . . . . . .  889,738 
Car bolster. J. Allison . . . . . . . . . . . . . . . . . . . .  889.497 ' I Firearm, B. F. Lan"tlon . . . ; . . . . . . . . . .. . . .  ; R!m. 2411 Mercerizing. Smith & Milliken . . . . . . . . . . . .  8811 . 86 1 value in c_<1.llpecu.on with sound reproducers Car cbock brake, railway, J. E. Gabrlel . . .  889. 847 Firearm Sight. F. A. Schanz . . . . . . . . . . . . . . . 889,551 M .. tal , expanded. J. Kahn . . . . . . . . . . . . . . . .  889.31 2 

employed upon disk talkin g machines. Among Car coupling, P. Schmidt . . . . . . . . . . . . . . . . .  889 . 8 1 6  F!sh book, A. F. Bingenbelmer . . . . . . . . .  , . .  889, 505 Metal plate catcher. A .  J. Maskrey . . . . . . . .  8811. 629 

tl ' f th ' t I i Car coupling draw har. L. Bolrault . . . . . . . . .  889.748 , FISh hook guard, C. R. Carpenter . . . . . . . . . .  889 . 356 Metall ic tie. W. Goldie . . . . . . . . . . 889.456 889. 457 Ie purposes 0 e mven or �re genera m- I Car door fastener, C. G. Harrington . . . . . . . .  889 , 601 i Flang.e . P. Bynum . . . . . . . . . . . . . . . . . . . ,. . . . .  88\1. 759 Metal}lc tie and rail fastener. F. KIous: 
provement of the tones.  amelIoration of the I Oar draft gear, rallway, C. H.  HOWard , Floatmg structur<'. steady, W. Fl. Mur

.

ray 
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. 889,
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801
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mtzer . . .

.
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.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  889. 621 
scratching and metallic hardness and the de- et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  889 .234 Floor scrapers. swpeplng attachm .. nt for, Met .. r. See ·Gas meter. . , Car, dumping. W. ' W. Wallace . . . . . . . . . . . . 889. 865 J. B. Ackermann . . . . . . . . . . . . . . . . . . . . .  889, 496 Milk cooler, P. Hay . . . . . . . . . . . . . . . . . . . . . .  889 . 681 
velopment of delicate .. sounds ditlicult . of, re-

I 
Car, dumping. C. P. Astrom . . . . . . . . . . . . . .  889 . 866 �ly tnp, R .. I,. Ramsev , . c . . . . . ; . . .  : . . .. : .  ·889. 6.'lll (MHHng"CU"tter. Valentine & Dabl · . . : . . . . . . . .  · 889 . 829 

production Car ender, A. J. Berg . . . . . . . . . . . . . . . . . . . .  889. 504 F lying macbme. D. D. Beatty . . . . . . . . . . . .  889.5.02 M1ne cage safety device. C. Sbewan . . , . . . . .  889. 408 • Oar fender, J. M. Smitb . . . . . . . . . . . . . . . . . .  889 , 862 Fuel, artlftclal, Ivery & LI .. thlcum . . . . . . . . .  889,612 Mixing device, W. S. Morgan . . . . . • . . . . . . .  889,323 
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WOOD WORKING 
MACHINERY�� Foot, Hand and Light Po w er. 

For mortising, groovillg', borin�, 
rr.ouJdillg, etc., and sCNll Work. 
Eas)' cutting, works quick aud 
true. Does as neat and clean work 

:� ��)�r��:tinKr�f�1 f��th
1a��� f;:� 

('�t�log. 
'I' IIE SENECA FAIJI,S MFG. CO. 6�a \\'nler St., Seneca Falls, N.Y. 

Molding machine, T. H. Keller, e t  al. . . . . .  889,465 
:\Lotor mechanism, A. B. Miller . . . . . . . . . . . . 889,477 
�lotOI'S, fuel feeding device fol' intt'rnai ColU-

bustion bydl'oCHl'boll, �.r. E. & ] l.  J. 
Podlesak . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 "  889,260 

Mower, F. W·. Cacfcke . . . . . . . . . . . . . . . . . . 889,:l63 
�fowers, etc., cutter bar for, D. R. Glezen . 889,675 
Muffler, ear, '1\ H. Sherman . . . . . . . . . . . . . .  889,640 
Musical instruments, expression device for 

pneumatic, E. De Kleist. . . . . . . . . . . . . . 889,467 
Musical instrumellts, pneumatic action for, 

T. Danquard . . . . . . . . . . . . . . . . . . . . . . . . .  889 ,445 
M:usical instruments, speed rcgulatol' for 

automatic, E. De Kleist . . . . . . . . . . . • • . • .  889,466 

E ng i n e  a n d  
Necktie holder, J. C. Ryan . . . . . . . . . . . . .  889,550 

h Needlework, art, P. Johnsell . . . . . . . . . • . . . .  889,614 

Foot L at es Nose ring, C. B. Wagner, Jr . . . . . . . . . . . . . .  889,736 
Nozzle, spraying, S.  H. Adams . . . . . . . . . . . .  88!\424 

MAC H I N E  SHOP OUTFITS, TOOLS A N D  
S U PPLIES. BEST MATERIALS. BEST 
W O R K M A N SH IP. CATALOG U E  F R E E  

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

Veeder 
Counters 

Nnt lock, E. B. �Ial'tln . . . . . . . . . . . . . . . . . .  889.3 1 9  
Nut lock, J .  H. Colkitt . . . . . . . . . . . . . . . . . .  889,584 
Nut lock, J. C. l,'leiscbmallll . . . . . • . . . . . . . .  S89 ,5D� 
Nut lock, J. J. Brown . . . . . . . . . . . . . . . . . . . . 889,750 
Nut lock, '.r. W. Crozier . . . . . . . • . . . . . . . . . .  889,7G� Nut, lock, Mathias & 8taggs . . . . . . . . . . . .  889,700 
Nut machine, F. Lackner . . . . . . . . . . . . . . . . . . 889,37f) 
Oil burner, 1'.f. A. Fesler, reissue. . . . . . . . . . . .  1 2,802 
Oil can, H. A. 'l.'ellersou . . . . . . . . . • . . . . . . . .  889,401 
Oil diSintegrating apparatus, fuel, H. Luck· 

enbach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 889,701 
Oil feeder, lubricating, S. A. Lehman . . .  '. 880,2-l8 
Ore conceutmtors, slime saving device for, 

B. E. Duggan . . . . . . . . . . . . . . . . . . . . . . . .  889,300 

to registe r  reciprocating 
lllovements or revolu­
tions. Cut full size. 

Booklet Free 
VEE DER JIFG. CO. 1S Sa"geant St. 

Hal·tfol'd, UOlln. 

Ore screen, Ii". Franz . . . . . . . • . • • • • • • • . . . .  880,673 
Overshoe fastener, J. Hopson . . . . . • • • • • . . . .  889,374 
Package carrier, C. J. Millet· • • . • • • • • . • • •  889,536 

I Pack�ge carrier, Miller & Canney . . • • . . . .  889,537 
Packlllg, C. H. Reynolds . . . . . . . . . . . . . . . . . .  889,807 
Packing, piston rod, A. C. Schaefer, reissue 12,806 
.?apel' cutting machine, rl\ C. Dexter • . . . . • 889,213 

Paper wilk bottle, J. J. Burke • • . . . • . . . . • .  889,758 
Paving block, H. A. Kratzer . . . . . . . . . . • . . .  889,692 

Cyclomef.ers, Odmnete'rs, 'rachmneters. Counters 
and. .l!'ine Castvngs. 

Manufactur ing Engi neers 
We design and build special machinery of 
every description. Let us develop your ideas. 

CHAS. E .  D R E SS L E R  & CO. 
141·149 East 23d 51., New York City 

ESTABLISHED I BB4 

cams, 
ckets. 
All bear­
ings bab� 
bitted, For 
your Row 
Boa.t, Sail 
Boat, Launch 
Send ror 
testimonials. SEND li'OR It'REE CAT£LOG. read, to ship. DETROIT ENGINE WORKS, 

1332 Jefferson Ave., Detroit, Mlcb 

Pnellm�tic Gun o»eratl<d by com· 
pre!oised air snllle as rOCk drills, 
pneu lll:l.ti(: h:ullmers, air brakes, 

etc. Not 3. toy or spring gUll. Ten times more 
force Ih�n �Ily such. Shoots throlll!h more than 

one-half inch pine. For all kinds of small g-tl.1ne. New t:lke-down 
p:\ttern. Grent gun for summer out!n�. One thous..'lnd shots.cost only 

;��l 
o
��rr;;:is

n ����S'
co���

l
��s 

g���
�
���:��iP�

e
�f

t l;,efc;�id ���(������1����; 1l!!lcilng jobbers or direct. A�ellts wanted. Ill ustrated circular free. 
BENJAMIN AIR RIFLE & MFG. CO .. 609 N. Broadway, 51. Louis, Mo. 

THE " BARNES " 
p����ve Upright Drills 

10 to 50-inch Swing 
Send jor Drill Catal<l{JlW. 

W. F. & IND. BARNES CO. 

1 1 -inch Screw Cutting Lathe 
For foot or powrr as wanted. 
Has power cross feed and COIll-

���ne� �:f�rn too��r�;� U!lifol; 
printed matter. Descriptive 
circulars 1I1) on request. 

Pen, fountain, J. Bustnnoby . . . . . • . . . . . . . . . .  889,435 
Photogrupuber's applinllce, E. N. Smith . • •  889,731 
Photograpbic apparatus, D. D. Routh . . . •  889,262 
Photographic appara tus, electrically opel'· 

ated, W. A. Cbamberlain . . . . . . . . . . . . .  889,659 
Photograpbic printing apparatus, A. Cot· 

tillon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  889,443 
Photometer, V. H. Slinack . . . • . . . . . . . . . . . •  889,730 
Pintlo, player, G. Hochman . . . • . . . . . . . . . .  889,685 
Pia110 plarel'�, note sheet for autopneu· 

matlc, J. W. Clouse . . . . . . . . . . . . . . . . . .  889,204 
Pianos, modulating i1Uacbment for auto .. 

matic, '1\ Danqual'd . . . . . . . . . . . . " . . . .  889,444 
Picture moldings, picture frames, amI the 

like, mechanism for use in the prepara-
tiou of, C. E. Seckford . . . . . . . . . . . . . . . .  889,553 

Pictures, device to baug auu ullhung, B. J. 
Dupeire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Pipe coupling apparatus, D. �L Kenyon . . .  . 
Piston, J. 'Vurllant . . . . . . . . . . . . . . . . . . . . . . 
Piston, Snyder & l\1inel' . . . . . . . . . . . . . . . . .  . 
Piston rod swab, J. 'Y. E\·ens . . . . . . . . . . . . . 
Pitman, G. A. Cram . . • . . . . . . . . . . . . . . . . .  
Planter attachment, seed, C. O. l'alIas . . . . .  . 
Planter, pota to, n. Blair . . . . . . . . . . . . . . .  . 
Planter, seed, P. E. 'Villiams . . . . . . . . . . .  . 
Plating appnrutus, C. G. Backus . . . . . . . . . . 
Plug cutting machine, Elder & PooL . . . .  . 
Plug, wall, C. Lovely . . . . . . . . . . . . . . . . . . .  . 
Pneumatic transmission tube cartridge, F. 

889,215 
889,315 
889,279 
889,732 
889,669 889,763 
889,329 
889,654 889,285 
889,144 
889,513 
889,700 

H. Wole,'e<' . . . . . . . . . . . . . . . . . . . . . . . . . . 889,420 
Pole supporter, R. Hickey . . . . . . . . . . . . . . • .  889,373 
Polishing mncbine, C. L. Hawes . . . . . . . . . . . .  889,680 
Postal folder, "'. F. Sandel's . . . . . • . . . . . • . •  889,404 
Pot COVel', K J. Ha nsell . . . . . . . . . . . . . . . . . .  889,367 
Potato digger, R. Blail' . . . . . . . . . . . . . . . . . .  889,653 
Power' developing a p paratus, A. C. East .. 

wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  889,359 
Power mechanism, C. ]�. Marshall . . . . . . . . .. 889,318 
Power transmiSSion mechnnism, variable 

speed, G . L. Reenstiel'llR . . . . . . . .  : . . . . .  889,333 
Precious metals, cOllcentl'Utor or washer' for, 

O. H. Wado . . . . . . . . . . . . . . . . . . . . . . . . . . .  889,864 
Pressure goVel'llor, 'V. McCla\'e . . . . . . . . . . . . 8t)9,712 
Printing chain cleaning device, G .  A. Cham-

bers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  889,507 
Printing device, stamp, F. C. Carroll . . . . . . .  8S9,a57 
Printiug mechanism for listing machines, 

total, Felt & Wetmore . . . . . . . . . . . . . . . . .  889,671 
Printing mechanism, selective, E. D. Bel-

knap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  889,503 
Puller. See Stump and tree puller. 
Pulp or jute boards und the product thereof, 

making waterproof wood, C. B. Jame· 
son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 889,235 

Pump, Benson & Abrams . . . . . . . . . . . . . . . . . .  889,430 
Pump attachment, T. McNally . . . . . . . . . . . . .  889 ,325 
Pump pis tOll, '1'. 'l'urner . . . . . . . . . . . . . . . . . . . . 889,275 
PUWI), water balanceu, H. M. Spinolla . . . . . .  889,733 
Pumping jack, J. R. W·are . . . . . . . . . . . . . . . . . 889,278 
Punch, automatic center, ll'. Spalding . . . . . . 889.-109 
Puzzle, C. S. L. Kennedy . . . . . . . . . . . . . . . . . . .  889,314 
Quartz mills, battery screen frame for, R. 

E. L. Lampsoll . . . . . . . . . . . . . . . . . . . . . . . . .  889 ,380 
Radiators, foot warmer attachment for, J. 

E. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 889,689 
Rail joint, H .  G. CHlmor . . . . . . . . . . . . . . . . . . . 889 ,454 
Rail joint, W. 'I'aylor . . . . . . . . . . . . . . . . . . . . . .  889,645 
Rail joint, insulated, B. '\Volhaupter . . . . . . . .  889,288 
Rail joints, combined angle bar, llut lock 

and base plate for, H. N. Northoll' . . . . . 889,856 
Railway, aerial, S. Y. Sweeney . . . . . . . . . . . . . 889,642 
Railway cross tie and cOIlnection for rails 

on ties, metalliC, M. Shaner . . . . . . . . . . . . 889,725 
Railway, electric, Vuu Clzinsky & McClure . 889,277 
Railway frog, S. Cunty . . . . . . . . . . . . . . . . . . . .  889, 199 
Railway frog, G. L. Bel l .  . . . . . . .  , . . . . . . . . . . .  889,747 
Railway rail fastening device, G. Mackay . .  889,471 
Railway sigllul system, E. P. Cook . . . . • . • . .  889,205 
Railway signal system, L. H. 'rbullen . . . . . .  889.5G1 

Rockford Drilling Machine Co. Railway signaling system, C. H. Lay . . . . . . . 889,469 
Railway spike, J. N. Dl'aclUel . . . . . . . . . . . . . 889.667 UockJord, IlL Railway switch, C. �'. Christophel· . . . . . . . . . . 889,H1 

Eu,opean B.anch, 149 Queen Railway switch, J. I. Reynolds . . . . . . . . . . . .  889,485 

Victoria St., London, E. C. Railway system, third rail electriC, J. li'. 
_____________________ Feeley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  889,448 

Railway systems, protector for third · l'ails 

for airsbips and other pur­
poses where ligbtand power· 
ful enllines a r e  required. 

1 to 40 H. P. Air Cooled. 
50 & 100 H. P. Water Cooled. 

Adopted by War Department. Send for caI alogue B. 
G. H. CURTISS IUA N U FA<.:TUItING CO. 

BammolulsPOl·t. N. Y .  

of, J .  N .  Tomlinson . . . . . . . . . . . . . . . . . . . .  889,659 
Railway tie. J. H. Houck . . . . . . . . . . . . . . . . . .  889,687 
Hailway tie, Ebinger & Steinke . . . . . . . . . . • .  889,777 
Rake, A. S. Burckhalter . . . . . . . . . . . . . . . . . . .  889,606 
Range oven, H. E. Janes . . . . . . . . . . . . . . . . . . .  889,23G 
Receptacle and stool, combined ventHated, 

I.  Compton . . . . . . . . . . . . . . . . . . . . . . . . . . . 889,508 
Receptacle closure, hE'l'lnetic, W. A. Lorenz. 889,531 
Reel for ruching, veiling, and like fabrics, 

W. R. Delaney . . . . . . . . . . . . . . . . . . . . . . . . . 889,512 
Refrigerating appnl'utus, L. I..evy . . . . . . . . . . . 889,627 
Register. See Stock and scales register. 
Rein bolder aud tightener for vehicles, J. 

Altmeyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  889,742 

GARDNER 1 H·EPN· GGAIN
S

EOSLINE ReinforCing bar, J. N. Loveley . . . . • • • . . . . . .  889,249 
Retul'll Hue boiler, W. MOl'3n . . . . . . . . . . . . . . . 889,388 
Reversing timer and distl'ibuteI:, .T. O. S:mplest, safest, lightest running. most com. 
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for drh'blg- motor bo�t..<j, dynamos, lathes, 
water �nd �ir pumps, nnd for ever>" practic�l 
PUln���;���e l�feh!SIl�h�:� he7e��b���i��:d 
anywhere in t�1! world. Gasoline E'ngint:s of 
any H. P. for every purpose built to order. 
Write for c�t'\loJ! and prIces. 

GAUUNEn MOTOR CO. 5011 ])ehunr Ave., St. Louls, Mo. 

How to Build a 5 H. P. 
Gas Engi ne at Home 
I n  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 drawin gs are published, 

with exact ditllensions of each part. Price 
by mail for the two Supplements, 20cents. 

Heinze, Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 889,305 
Rifles, magazine fol', i\lues & Matthews' . . . .  889,540 
Holl and making sUIDe, F. Shuman . . . . . . . . . 889,341 
���

l
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Rotary engine, G. M. Bard . . . . . . . . . . . . . . . . . 889,188 
Rotary engine, F. M. Lechner . . . . . . . . . . . . . 889,247 
I�M:l. '·.\' engine, G. H. Curter . . . . . . . . . . . . . . .  889.439 
Rotary engine, F. A. Cleveland . . . . . . . . . . . . 889,583 
Rotary engine, J. I\: . GeJ'J'icb . . . . . . . . . . . . . . . 889.875 
Rotal'Y motor, A. E. Arons . . • • . . . . . . . . . . . . .  889,426 
Rubber article having seams, bollow, I. F. 

Kepler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Safe, folding, �'. Aduiton . . . . . . . . . . . . . . . . . .  . 
Safety appl1ances. deylce operated by C011-

troller reverse level' for automatically 
operating, A. J. Gail'ing . . . . . . . . . . . .  " . 

Sanding mnchine, Jo'. L. Lane . . . . . . . . . . . . . .  . 
SandpaperIng machine, .J. P. Simmons . . . .  . 
Sash fastener, windOW, C. ,"Y. Prouty . . . .  , 
Sash-opel'Hting mecbuIlisul, 'V. F. Plass, 
Sasb, window, O. fe. & E. W. Knlgbt. . . . . .  889,378 
Sashes, stop devIce for sliding, G. H. Par-

ker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  889,484 
Saw·log nigger, W. E. Downing . . . . . . . . . . . .  889,446 
Saw set. Miller & Metcalf.  . . . . . . . . . . . . . . . .  889,478 
Saw swage, A. Dl'3ws . . . . . . . . . . . . . . . . . . . . . .  889,771 
Sawdust collector and conveyer, J. A. 

Weimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 889,837 
Sawmill set works, pawl lift for, M. Harris 889, 677 
Scale or meter, GoO' & Spade . . . . . . . . . . . . . .  889,598 
Scales, platform-supporting hanger fol', J. Order from your 

newsdealer or from M U N N  & COMPANY soal�, ��. ·1;,;,k . .  r'o�: · w: · ii  . . .  
Fi;,-�h ::::::::  

!M,221 
889,217 
!89,822 

�=========I Publishers Sora""r, road, C. H. :!Inyd.r . . . . . . . . . . . . . . .  . , Scrubbing machine, rotary, T. R. Jenkinl, 361 Broadway, New York Jr. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 889.a09 
Seal, car door, J. F. Wlni . . . . . . . . . . . . . . . . . 889,2118 

Pays 
ig Divid 

RAPIDS-WhiCh are exclUSively commercial motor cars for all 
purposes-pay big dividends on their first cost from the fact 
that they cost much less to o perate and maintain than the 

necessary num ber of meo, horses and wagons to do an equal amount of 
work. And they do the work so much more quickly and satisfactorily. 

Rapids are nnquestionably the demonstrated success of modern, 20th 
Century methods ot trucking-merchandise delivery-passenger car transpOrta-

tion and sight·seeing. as well as for police and hospital service. 
So, whether you are a manufacturer or merchant, interested in commercial motor 

cars. or wish to engage in a most profitable business with one or more sight·seeing 
Rapid Passenger Cars or are prepared to properly represent us as our agent, I ask you 

to write ns and let me submit all facts which apply to your reqnirements. We are 

Makers of Commercial Cars Exclusively 
No other manufacturers in America even claim to be preoared to furnish commercial cars exclusively for every purpose. Our many years of experience-Our list of patrons­Our Rapid Cars themselves, as shown in every style and variation of style to suit every re­

quirement. all constitutes our claim for your consideration. 
We do not allow agents to represent us unless they are prepared to properly demonstrate 

Rapids to prospective purchasers who are constantly writing us. So I ask you to write to the factory-let us know your requirements __ .... _ ... 
and I will see to it that you are 
promptly furnished all facts­
figures-prices-and co:mI)ara·.� 
tive advice based upon our 
valuable records covering 
()ur own many years experience 
and the experience ()t representative 

users of Rapid Cars. Your inquiry, 
stating your requirements. will have my 
prompt attention. 

H. G. Hamilton, T reas. 
Rapid Motor 

Vehicle Co. 

M E N N E N ' S  
BORATE D  TALCUM 

T O I L E T  
P O W D E R  

for After Shaving. 
InsI8t that your barber uses Mennen's 

Toilet Powder after he shaves you. It Is 
Anl lseptie, and will prevent an y of the 
many skin diseases often contracted. A positive relie((orl�riekl;r Heat, t.:ha8ng 

all amictions of the skin. Removes all 
pe.SDl,auon. Oflt Menneo's-the original. Sol d 

eV'''y,vn're, for 25 cents. Sample .F'ree. 
MENNEN (;0., Newnrk, N • .I. 

Let us send you tes+ 
timonials from people who 

�re using them. 16-18-21-25 and 30 
footers �t proportionate prices. Boats !lnd engines gu�mu· 
teed one ye�r. Shipmentl-l m�de the day we receive ordt!r. 
�Iotor the silllpiest made, starts without cr�nking, anyone can 
operate them: We a.re the largest builders of pleasure bO�t8 
in the world aud sell direct to user. Free catalog. 
nETItOiT nOA'r CO., 13:J2 "Jeft'erson Ave., Detroit, �llt:1l. 

BARGAINS-New and Second-hand Automobiles 
A'l' 80 TO 7ii }'Elt CENT. REUUC'l'ItlN 
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guarantee. We are the largest dealers 'in the world in 
new and second·hand Hutomobiles and receive flr8-t call from manu facturers and individuals wisbing to realize 
quickly. 'We save you money on tires, apparel and 
supplies. Send for latest price Hat of new and second­
hand automobiles and new supply ca.tll.lol! No. 129. 
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Science for the Evenings "''V''V'''-

The Heavens Without a Telescope 
A MOVING PICTURE OF THE UNIVERSE 

The Only Combination Sun, Moon, Star and Planet Map 

of $3.00, postpaid. 

Every Stellar body accurately placed for 
any date for the next twenty years, in the 
Northern Hemisphere. Indorsed by leading 
scientists. Requires no technical knowledge 
to use it.  Complete mastery of the heavenly 
bodies in a few hours. 

Most graphic way of interesting all in the 
wonderful planetary system of the Universe. 
Chart is IS inches square, with revolving disk 
map showing all stars. Made of heavy 

cardboard. 

For a limited time only, we offer our read.,rs this 
splendid Planlsphere at a special reduced price 

Send for descriptive circular. 
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Class ified Advertl' sements I u q ll i l'Y No. �f;:}4·.-'Vantcrl  addl'esses of CH.ISC· Sl'u l i l l� : IPP:I I':l j U:-;. JwnlH.'tic . .T. �1t'ITi t t .  . . •  :S8!).47:i 
bardeners ill New York. sealing d('\'i�·t" hl l t t lt'. F. ) ) illgmnll . SS0,874 

I IHI U i-I'Y No. S6!i�).-Walltefl to IJuy l eatlier for Sl'at
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889,197 Advertising in tbis column is 75 cents a line. No less motor cycw mud gua.rt.l�. Si.'cd b\l11(:,I", ('ot tnll. I I .  J�. C.d:h,'.\' . 880,869 

than four nor IDQre than ten J iues accepte(l. COUllt IUQlli l'Y No. S6�6.-\Vanted to buy parts of models Seesaw, J. n. W'aglle); . . . . . . . . . . . . . .  889,562 
seven words to the line. All orders must be nCCOIn ·  and gear wheels. �eparatillg �y�tl'U1 . '1'. '1'. C'·()ziC'I· . . .  889,664 
panied by a remittance. Further information sent on Separa t ion of rC'lIction product' s rf'sll l t i ng 
request. Inquh'y No. �65'" .-'Vanted to buy l,L small wllter from the sulfonation of a l'olllatic IJudit;'s, 

READ 'rHlS COLUMN CARl1jI?VLL\'.-You wi1l fine! motor. ' 1 appl'oximate. "' . Mil'rsch . . . . . . . . . .  88!1,799 

inquiries for certai n classes of n,rticles numbered i� IU(l n i l'Y N o. �6fjO.-"Vanted to buy c,:e080t..e mal(- ��:���I;:1tur;r l.l�-�il i l��
l�d(���!.:: ' li�I'i �il i I'lg '  . iJ'll't't�;lil'o'le SS9,SII 

con!;ecutive order. If yuu ma.nufacture these good� ing macllinery. pie-cps, ('tc., H. B. Tl i l l . . . . . .  . . . . . .  889,882 
wr�te us at once nnd we will sencl you tbe name and 

Illq u i l'y No. s.!(j6 t .-VVanLed to buy machinel'- for Sewillg- Ill ; tchine sbuttles, hobhill holdt.l' for, 
nddre:o:.s of tbe part y desiring tbe in"formation. 'rhere lllaking cutlery. 1 1 .  A. Bates . . . . . .  880,501 
is no chart4"e for th is service. In eV(�l'y cuse it is . •. __ . _ . :)(lwin.g 01' fastening' 1Il,lchillP:-:, ('hallilel 
neceSSul'Y to g-ive the number oj" th e inftuil'Y. I U(IUI"!'Y No. 86f��.- \VuJlj,ed to buy small llllwb,ne moish'ning device fOL' snIt', ,,' . Il. 
�Vbe.re manufactll l'e-t'� do not respond promptly tbe I f�� r�'��I

I;ts�hreaci frum cotton and macbllle for ruak· 1 JoOI)l':>I' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  889,375 

lnqUiry lliay be rel}eatccl. Shade fixtlll'l' ,  !ltljllstalJle window, H. TII'PlI-
11lU N N  & CO. Inquiry No. Sti63.-Wallted to buy file cutting ize l' . . . . . .  . .. . . . . . . . . . 889,204 

B U S I N E S S  O P P O RT U N I T I E S .  

macnines. �hade holdeI'. window. J .  S. Rlie-rwill . . . . .  889,860 
�hnde support. ndj l1:o::tHIJIf', C. n. Riilelllllil 889,390 

Illqllil'Y No. 8665.-\Vantell to buy comb making �haft ! tlexihlf'. 1\ . L. Hl1l(' . . . . . . . . .  889,52] machinery. :-:ih tll'))f' 1 1  (,I'. uaHd :-:aw. C. "'righ t . . 889,289 

JUflui1'y No. 8ti66.-'¥anted to buy screw making Shl'lf, sheet UH?hd, II. L. Beaeh . 889,844 
WAN'l'ED. - Useful Novelties, practical tools. labor mac;lineI'Y. Shingle, metallic. ( ; .  C. Shel'lJ):I I I .  889,818 

saving devices for u:-e ill shipping and packing depart- Shock gatherer, F . .T:lllIr� . . . 889,527 
ments. Any �uod articles wbich wil1 facilitate sbip· IUQ u h'Y No. Stiti7.-Wanted to bur needle, pill and Riioe fastener, K Ell is . . . . . . . . . . . . . . . . . . 889,301 
¥lUg, packing or brandmg goods. Address B. & S. Co., pen machinery. Shoe polishing kit . L. R. LOlIghbol'ollgh . 889,532 

ox 773, New York City. I • N �668 Wa ted to b y ter power Shuttel' lock, H. D. Black . . . . . . . . . . . . . . . . . .  889,749 

Inquiry No. Sa!'4.-Wanted spring suitable for. wa���;:�)Ja.ch��e. 
.- U II wa Signaling' system, electric, F. L. O ·R I·�·a l l .  889.482 

spring motor. Inquiry 1'\ o. 8669.-Wauted to buy machinery for �t�i�S. " ����' p��ot����\�S���: .
. 'A.' \':l,'n'l ; i'l{g : 

. .  " ���:��� 
making rifle barrels, - Skatf'l'S ill l'illl.::s, aPJ lil l't1 tns fOl' f:::U)):HIl·tillg 

P AT E N TS FO R S A L E ,  Inquiry N ?, 8ti71.-Wanted t o  buy weltlllg and Slee:;�
I l
�:;�t.?ct;�: i�.!)(�

n
��;lil i i·l;g�I: " ��g:�yg 

THE KALElDIOPTICAN ( patented January, 1908). machmery fOI makmg same. Slug, protective, S. D. 1 .... lall<l . . . .  . . . . . . .  889,38� 
A new t.Ievwe on prlll�lple of tile kaleldoscC?pe. Gooel Inquiry No. S07'2.--Wanted to buy 2,500-pOUlld �moke consum.er, R. R. Slllpl�y . . .  . . . . . 889,64] 
equally for �Iot machllle 01' parlo, entertumer. 'J'be gasoline traveling crane. I 

:'-;moke-consllIDHlg lIpparatus, 1\ . M. Ht't'd . . . .  889,806 
most gor,geuu� effects never before obtained. .\Vill . T � • . " :Smoke·collsuming furnace, hot ail'. F. Fi:-:he-l' 889,846 
be a wonderful seller. On royalty or se1l outrIght. , I U Q lIlry No. S67 3.-Wanted to bllY folrhug um- I Smoke purifier alld fume urrester, T. E. 
For fu}) particulars address JOlJll n. Hare, 709 North 

I 
brellas. 

I 
Lambert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  889.694 

Howard Street, Baltimore, �1d. IIHl h h'v No. 867".-'¥anted to buy machInery for �mol� illg p'ipC" , l-r. i\'� ilns . . . . . . . . . . . . . . . . . . . .  889.534 

Iuquh'y No. 859S.-Wanted to buy wat�r turbines. cultivating rice and making Yuca starch. 
�:;��
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n
�·ii�t usc, Hoffman & 

889,21 1 

AU'l'O)lATIC ELEVA'l'OR BRAKF. .'OR SALE, Inquil'Y N o .  �67").-Wante(1 to buy machinery for �[t1nson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  889.306 
or form partnership. Prevents fallin!?" down. Patent �o. making sawdust into bricks for fuel. �oi], etc .. Uppftl'utus for treating Hight, E. 
874,339. lmmect working model at 509 E. 78th St., Hinkel. Illqu i1'y No. �'-;7'6.--Wallted to buy flat irons beat- Sole �r\·�fl��o��Ch i lle-. E.  E. ";i·nkl4?v . . . .  .' · ��8:��� Inquiry No. Si)99.-Wanted to buy a 12·inch cop- ed by denatured alcohol. Sounding device, :1. V. Martin . . .  889.085 per cylinder liead. Inquiry No. Sti"'''.-vVanted to buy model safety Rpal'k plug. G. J. Blum . . .  889,432 

PATl£N'l' No. 8iS.457.-A simple ann practical tool fur razors. Spe-ed-cbangillg n1('(·hallislll. 'V. O. Foss . 889,362 
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machines. R l ' b D \ I 
;rnquh'y �t:t ' �6U6.-Waft�(1. tg. bub.a g.utting and 

Juquh'Y No. Sti79.--Wante(! to buy cheap guns. Bgo
l
�l
e 

at�!�'chn;(':l{� 12
�
t 

. 
B·O·I{l�': . . . .  wmding mac we or narrow a rIC ias III 1II.:.!. Spraying- aHnchment for percussive tot)I�. D. 

F O R  S A L E .  

FOl{ RAl,E.-A very fine set of  twelve long sbunk 
fI " lllel chisels. Premium tools. Ij"'or particulars address 
'l'bad Coffin, New ( "astle, I nd. 

J nqll i l'y No. 860i.-Wanted to buy an electric 
tllcubuwr. 

H E L P  W A N T E D ,  

SAJ ... E�MEN.-Positions open i n  all territories and 
lines. "Experienced aHd inexperienced. :--alaries �8L1O 
to *5,0:10. vVrite to·clay. Ha.pgoocls, 005 Broadway. New York. 

IIUIUil'Y No. 8(; 1 0.-,"Van Led addresses of manu-
1'acturers of collapSIble tube mac.)inery. 

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

AG ENTS W AN1'ED everywhere t o  sell latest bmss 
polish discovered, which is not inflammable or dan:rel'­
@US. T,iherul discounts. SLate experipIIce. For par­
ticulars a.ddress P. O. Box 47, Station :-.i. New York. 

Inquiry N o. �6 t t .-Wanted to buy springs for 
light power purposes. 

Inquiry No. 8680.-'Vanted to buy cheap watches. S. �Taugh . . . . . . . . . . . . . . . . . . .  . 
Inquiry No. 86S1.-Wanted to buy envelope mak­

ing machines. 
I n q u iry No. 868!.!.- Wanted LO buy model of old 

batt leshi p " �laine." . 

Sprock4?t chain and whe-el, b�lll, R. 1-1. Bow-
tU a I'! • . . . . • . . • • • . . • . . . • . . .  

Sprillg whee-I. S. VV. Higgins. 
Stucker, J. L. Brim . . . . . . . . . . .  . 
:;.,;tal l ,  animnl. W. M. Un<l(-'rh i l l . 
Rtand. St'e Display stand. 

Irqll i l'y N o .  �6S3.-Wanteel to bUY' plant for mak- SbliHI for holding mallllscrints or writing or 
ing- cassava starch. dl':I wing patterns. O. Tzschac-hlll;l l ln . 889,863 

InQllh'y No. 8684.·-Wanted to buy fountain pens 
in qua.nLities. 

Stealll e-Ilg illf', F.. B'. l\:ll:lPp.  889,622 
Rteam pngille-. H .  l�. LlIllLigren . . . . . . . . . . . . .  88!J .703 

Inqllh'y No. 86S5.-Wanted to buy 
No. 13 to l� tempered spring steel. 

:-;tpam trap. R. \Val'g . 880.648 1� to 2·inch Stf'nei l i l lg machint'o C. Gihbs . . .  889.876 
Rti lTllp l4?at'he-l', VI" . i\1. H4?IlI t'." . 88!J.6(}t 

Inqnh'y No. �686.-Wanted to buy d listing tulcum OU sheets. machin.e for ���
I
���IPi; ll�

a
;�\�s �gi�PI'?

o
��\�.n ·'J:�·.it-�l: . . . . .  " ��g:�� 

�tOIH'S. simulHl'ing ral'e-. PI"e-CiOllS, nnd oUlPl', 
JUftuh'y No. S687'.-Wanted to buy lflotor plows. 
Iuqlli'l'Y No. S688.-Wanted to buy fill' export to 

Cuba a producer gas plant 1"01' SupPJying 80D 1 6  C .  p. 
lamps. 

\Y. D. & R. \Y. Dellton . . .  880.84fi 
�tool, W. F. Rowell . . . . . . . . . . . . . .  , . . . . . . . .  889,637 
:o;tol'e s('rvice apJ):lratl]s. C . .  J. :Miller . . . . . . .  889,538 
>-; to 1'1', c:\mp. G. IV. naI l .  .JI' . . . . . . . . . . . . . . .  889.187 
RtO\·e . knockdowll. P . •  T . . McMol"row . . .  889,254 

Inquiry No. SfiS9.-Wanted tn buy alcohol en- Sto\,e' Ie-g. C. G. Davis . . . . . . . . . . . . . . . . . . . . .  889,298 
gines fur same amount of power as 8688. Str4?et S\\·re-I)(']· . R .  J .  Mmlden . . . . . . 889.7fl7 

Rttlffing 1:0x. J.  C. young. . . . . . . . .  . . . .  889,740 
Illqllh'y No. 8f)90.-Wanted to buy copperecl wire Stump :llld tn'e puller, S. l\f. Smith . . . . . . . .  889,488 

( No. 7) in lengtbB 13 to 26 incbes, threuded OIl one end. Surgical instrulUt'1l t. C. N. Cnnlb·l' . . . . . . . . .  �.Qn.flR� 
inquiry No. �691 .-"Vanted to buy tor export to �\Il'''t'�'i llg i llst l"uUle-nt, A. A. Brothen . . . . . . .  889, 196 

fSrlti�b GUiana alcohol motors. Suturp and ligattll'e container, H. A. I'�l:tll-
deI'S . . . . . . . . . . . . . . .  88!).R61 

InQuh'Y No. S692.-Wanted to buy kerosene oil SWillg-. A. P. Bo.n:'!" . . . . . . .  ' " 889 .576 
motors tor export. Switch lmtton, C. A. Clark . . . . . . . .  880.760, 889,871 

IU{tuil'Y No. 8693.-Wanted to buy meteorological Taule-s. me-l' }i1 extension slide for, G. H. 
B O O K S  A N  D M A G A Z I  N E S .  instruments. TackWJI

I.f�:·I;�1 m·a·cl;i·l1·e·. · 'V.' E. T;'�f�;,t : " "  ��g:�n 
WIRELESS 'l'ELEGRAPHY.-Selld 10 cents for 'I'e· Inqu iry No. 869<l.-Wanted to buy fly wheels and ,[',,1' holder. L. I,onl'nie . . . . . . . . . . . . . . . . . . . . . 889.594 

Cial number of }iJlectl"ician and Mecbanic. devoted to baH bearings... Talkin.g JlHIC"hine horn, S. I\'foss . 889,480 
this subject. Articles on how to make a 4�inch induc- 1'ank, A .  p. Kl'smrl" . . . . . . . . . . . . . . . . . . . . . . . 889,793 
tion ct)i1, Illa<:netic detector. i ndependent interruf,Jter, Inqllil'Y No. 869!i.-Wanted to buy batbing suits. Tanks, How-controlling device for flushing, 
��1�s�

r 
�,i:.�1���St�1��hS�:y�U;tg:a�:\�;:�::ie�� t11��d�!�Jj Inquiry No. S696.-Wanted to buy toy bal loons. 1·ap�·liJ;�I.l

e-
;1 .

. D.' ·A.�· �,;·�: : : : : : : : : : : : : : : : : : : :  ��g:6�g 
seat. 16-foot launCh, model engine. telephone itistalla- Iuquh'y No. S697'.-Wanted to buy zinc can screw ' l'f'Ie-g'l'Hph :o::�·st( 'I_n. S. D. Fie-M . . . . . . . . . . . . . .  889.592 
tion, mecbanical draWlJlg. etc. I ... ISt of electrical and tops. . 

I 
Telegraph systf'm, C. K . •  lnn4?s . . . . . . . . . . . . .  889,784 rl�{U;������_! ��(;rd

s
il��:eBO�t��,PRr�s:,

ubIiShing CompallY, �llQ niry No. S6'JS.-Wanted to buy :l l ly(l rochloric Te]4?gJ�'gS\?�fng�l"H�l.S�Jn��� . .  
t
.
a
.��s

.' . .  �.
e
.��

I�� . �:�. 889.787 
Tnq�lir'y N o .  86�5.-\V"anted t, () bu� a macbine tor aCId plant. �e-I ��I:�Pb.v, 1 : . .K���.ee . . . .  : . . 

_
�80.78!), 8R!J,7!Jf), 8S9.7!l2 

brea�lJ�g the bul i of lhe almon(' n:lt WIthout bl'eakmg 11lquil'Y No. �699.-Wanted to buy two-stranded l�C'h e l £l ph:y . �" I I.C"k�:s, I. .h. ltspe . . . . . . . . . . . . .  889.7!J1 
the fl'utt. 

I 

soldered wire for heddles. ,�eleme-tel ,  hOlll1; & DOI1]tz . . . . . . . . . . . . . . . . .  ��f). f)2!) 
] e-Icpbone :O::.r�tf'm. H .  P. Clallst'n . . . . . . . . . .  889,582 IUQuit'Y No. S7'OO.-Wanted to buy burglar proof Tbprmostat. 1-'. A. Rro\\'I1 . . . . . . . . . . . . . . . . . .  88fum5 

H O U S E H O L D  N E E D S .  
don iasteuers. �:l�:l1 �g�gn:;�: li .. �: ����i';;,d· · · · · ·. · · .

.
. · . .  ���:��� 

BUTr,HER'S no "TON POLISH is the best finisb made IlHIUh'y No, 870l.-Wanted to buy solar engines. 1;hl'ead .cutting. Cl ip. H. U. Benela . . . . . . . . . .  889.42n 
for floors and inte�ior woodwork. N.0t brittle ; ''Yi i L  not 11 1 1l(l Ilil'Y No. S70'l.-vVantec1 to buy macbinery for :� gbt4?lllll;g o-devlcf'; .P. Scbwlclwl't . . . . . . . . . . .  889.�1 7 
scratch or deface lIke sbe)lac or val'lllsh. Send for free ft l 1in� aricl sealing paper buxes. ,\�Ie, '.ooh.n o . J. FI <:lInd . . . . . . . . . . . . . . . . . . . .  889,595 
booklet. For sale by dealers in Paint� Hardwl1l'e nnd L]me llldlCfttOl', cullllnr.v, S. S. Wo!fi' . . . . . .  889.421 
,Hou.se Furnisbings. · The Butcher Po!'ish Co., 35G Al- IUQuil.'Y No. 87'03.-Wnnted to learn address of I 'L:!n s�nlp. (h�tinnillg- . . M. J ... 4?itcb, I'Pis:O::l I (' . . . .  1 2. 803 
,ailUC Avenup, Boatol], Mass. music pruners. '1 III tl;ansfel"nng Innch l lle, A. C. DOIwll . . . . .  889.589 

r . N '6 '9 W Til'e case. L. G. Cool< . . . . . . . . . . . . . . . . . . . .. .  880,585 

C
ll
II
1!QII ll'Y o. � :ow .- anted to buy alu:ninium 

e
!.

�
����h'y No. S7'04.-WanLec1 address of kaolin Tire for vehicle wbeels, pneumatic, R. P. . Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  889.26R 

lnquh'y No. S'10;j.-Wanted to buy doub]e' shaft Tires, lHmOI' for. F. E. Remftrk . . . . . . . . . . . .  889,334 

Tllfl uil'Y No. S62·..!.-vVanted t b b'l engines fol' automobiles. Tool locking- Ill4?Chnllisll1 , mach ine, A. L. 
eJlgln�3 and :;uppJies. 

0 uy automo I e  
Iuquh'Y No. �7nO.-Wante(1 to bl.lY ink and mu- TOW�� t.

ee
w�' N�.vt':O:: . . .  : : . .  : : . .  : . . . . . . .  : : : : 

Tllfluil'Y No. �623.-\'Vantt'd .to buy eJectl ic COOI(- cilage bottles and labels. Toy. I'evoldng, T. I,"'. Slat't'I' . . . . . . . . . . . . . . .  . 
889,708 
889.�n5 
889, 729 

ing stov�s with battery attached. Illqu i1'Y No. 8"07.- "Vat�ted to buy hand power '!'ransf4?r table, IIOI"IIJ:11 slll'fnce, C. C. Haw-
va'_mum cleaner. 14?Y . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88n.368, 880,:l6!) 

_I n(tuiry No. S6:l4.-Wallted to buy pOJ'table rivet Trnl1�om and siIutt('l' operating df'dce, E. P. 
heaters. III(lUi1'Y No. 870�.-Wanted Rumples ancl prices on 1Vebster . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Inquiry No. 862�.-Wanted to buy small sized bOXeS. bottles, jars, cartoll�, etc .. to put up proprietary Trestle. collap:o:: ihl('. r. Ii'. Van T-lalde-I" . . . . .  . 
cbannel iron, alsu leal springs for experimental work. articles. rl'rol1p�'. E. D. 1 '('(' l'stOI1t' . . . . . . . . . . . . . . .. .  . 

JUQuiry No. 87'09.-For m6.nufacturers of gut Trolley CfttCh{'l' ami I'e-trit'\'el', n. Shif"ldf' . 
lUQllil'Y No. �6·"!6. - "Vanted to buy lacquered and cleaning machines. Tro11e.\' pole. J. C_ Cay . . . . . . . . . . . . . . . . .  . 

889.204 
889.220 

J O N E  13, 1908. 

BOSTON 
GARTER 

DESIGNED TO BE WORN 
WITH KNEE DRAWERS 
NON.ELASTIC TUBULAR KNIT  LEG BAN D  
ELASTIC ADJUSTABLE PEN DANT 

NO M ETAL TOUCHES 
THE LEG 

Made wIth the Celebrated 

CUSHION RUBBER BUTTON 
CLASP 

OF YOU R  HABERDASHER 
Cotton Pend:mt, Nickel Pbte, 25c 

Silk Pendant, Gold Pb.te, SOC 
Or mailed on receipt of price 

GEO. FROST CO. 
Sole Makers, Boston 

PhotolJ'l\ph,SpeeiGeaUonl & Sa1llple. .t Materials on Request. Write 'od., 
D ETROIT M OTO R CAR SU PPLY CO. 

1 332 .JEFFERSON Avr:: . .  DETROIT. MICH. 

ARE YOUR EYES NORMAL ? 
If not. it will b� very much to your int .. rest to 
send for our Illustratl'd 'I'reatbc The .Eye",. 
their Ills and their Care. It g-ives very "aluablt! 
detailed information 011 Eye-weaknesses :\11,1 
their results; also how the�' Illay be prHenle,1, 
Tbe regular price of thii> Trl:!atisc is 2.'i celllS Ltl� 
we will st!ud it for a limit.:d time 011 receipt of 
10 Cents in stamps or Cllrl"ell':Y' Th ... re 

may be information therein which will be t'8peci:dly \':l1uaLle tu 
you, so we suggest that you write for it today. 
TJlE I])EAL ('0., Dept. 47, 321 Fifth he., NEW " OUK 

For nome, Store and Street 

We also manui!lcture Table Lamps, 
Wall Lamps. Ch:U1deliers, Street 
L'l.mps, Etc. 100 Candle Power 
se,'en hours ONE CE!\T. No 
Wicks. No Smoke. "'0 Odor. 
Absoiutely safe. THEY SELL AT SIGHT. 
Ex('.Iusive territorf to good agents. g,TWrite for 
catalogue and prices. 
Chicago Solar LIght Co.Dep •. G. Ch icago 

Pipe Cutting and Threading Machine 
For Either )lmul or Power 

This machine is the reg-ular hand macill�e supplied 
with a pow.!r base, piuion, countershatt, etc., and 
can be worked as !lon orciinary pOWer 
In:lchine or t:lken from its k.se for 
lise as a h:lnd rn:l.cnine. Pipe }:( iu. 
to 15 in. dhunder halldleJ e:\Silv it:. 
small room. lllustTated c:lt,,'l.logue­
price list free on application. 
T H E  C U RTIS & C U RT I S  CO.  

6 Garden St., Bridgeport, Conn. Branch Office, 60 Centre St., N. Y. 

GOES LIKE S,XTY $60 SF.:LLS LIK E SIXTY 
SELLS FOR S IXTY 

G I LSON 

plnin sheet steel for !'lign makill�, also pal'affillill,g- out- ' nq ll i"l'Y No. �7'10.-For machinery for carding, Trolley ,,·lw('1. R. F. I lpnl1e- . . . . . . . . . . . .  . 
NL for signs, presses for wOud signs and 5!heet rubber. spinnin� and weaving jute. Trol14?." wire splicr " H. n. Dyt'l' . .  

8Rn.282 
889,494 / 
880.7 1 r, 

RRn.4G:l _____________________ _ 
889 .776 

I . 
N 86 'S W d t  . N 871 1  M h ' f k' b I 'rrotl�en; cJ'e-ftst'l'. r, . D. Fahl . . . . . . . . . . . . . .  . 

uqn I l'y o. '- L '- ante 0 buy paving block I I Hll1 n'Y o. .-£ ac mery or rna IIl g  00 cs Tl'otl�el's �tl'rl"chel', G. R. Smith . . . . . . . , . . .  . ma.cbines fol' use with punly fluid substances. ar.d eyes. Truck, Cft!', K H .  Haver . . . . . . . . . . . . . . . . . . •  
��g:m A. B. C. AUTOMOBILE 
889.r.02 
889.25� 
889,410 

Simple Name­Simple Macbine 
In�uil'y Nfl. 8629.-\o,ranted tc buy rubber spe-

I ' I u q lli t·y �o. �7'l�.!.-Mnchi.nery to �ut ditch 18 Trunl.; . ·T. J. :\fcJ{ay . .  . .  . .  . 
cia1ties and coiled bi'a!-'8 �priugs ' Illc!Jes t� �% teet. wlde and from a-tA to 10 feet deep for Trunk strap fastf'ner, O. A. StOll('Il);:Ul . . . . .  . . 

I
laymg tiled. TUI'Il-tabl(', nonual surface, C. O. l- Tawlpy, 

Jnqll il'y No. S63 J .-\¥untCCl to buy fruit evapor- Tllqn il'Y No. �"' 1 3.-For manufacturers :tnft dealers 88f).370 to 889.R72 ators. of cement manufacturing rnaCblnery and kilns. Type cnstillg machine-, O. V. Sigurdsson . . . .  889.820 

T llquh'y No. 863,!.-Wunted tJ buy machine for l uq llh'y No. 87 1 Ll.-For manufacture.rs of farmers' T," pt?wl'itel', J. "'. Pnul . . . . . . . . . . . . . . . . . . . .  889� 6.32 
perforating music rolls. and carpenters' ladders. Tn)p\\TitPI'S. variable spftcing mechanism 

]uqni"l'y No. 8,.. 1 5.-M:&.nuf�cturers of domestiC for . . T. R. Hamtnonrl . . . . . . . . . . . . . . . . . . .  88!l .227 
Iuqllh'Y No. ,s633.-\Yanted to bny show cases. novelties and labor-saving devices. T.'·pewl"iting- 1I1llchine, B. C. Sticlm(·'y . . . .. . . . 889.344 

Inquiry No. 1ii'63Ll.-Wanted t I buv brass, bronze IlIqlih'Y No. S7'16.-For mannfacturel's of fiower �r�'))(,\\, I'� i ! llg 111 a Cl
b.i 11(', J

A
· CW'. T-

LT
ewitt . . . . . . .  88!J, 605 

and china novelties. . garden a.nd Hght frame tools for cultivating, etc. �'pe-Wl"l I Il .g mac JIllC', ' . . Mc augblin . . . . . 88!J.81'l5 
'-:l In' ,  I.. S. Nash . . . . . . . . . . . . . . . . . . . . . . . . .  88!J.802 

InQuit'Y No. 8635.-\Vanted to buy mica chim- dJ��6�l
'
�a�:i'iI�7'J;

7'
st���

a
��;�il�;

l,r l����alh�I�[�
S
o;

h
� �:����:�:. ;:I

I
:h�

l
.
ll
�II;:�hi�'i�

n
g�

I'
L?T_T�����I��� : ���:8Jg neys and smoke· tops. • 

I 
buildings. Yah£" m€'cha]]i �lD fol' watet· elevators, J. L. . 

Inquh'Y No. S637'.-\Vanterl to bGy lawn mower Inquiry No. �718.-Tl�or manufacturers of steel Lfttta . . . . . . . . . . . . . . . . . . . . . . . . . . .  88!1.7!J4 
grinders. frames for glass roofs, skylights, ptc. Ye;:reta l l le- ('I] tl"ing- mar·h inf'o G. Vahle . 8�n.276 

I quh'Y N 8719 For man fact e of safes V4?bi< "l(' hl'fl l.;e-. T. RohillO. . . . .  8S!l.720 Inqllh'Y No. 8639.-W8Uts stencils for dec;)rative I
n . :f0' , .-

11 ' ur. J'S • ' . Yrhic-Ie runll ing .[!"pnr .  V AI:n·tlll . .  889.251 borders such u.s are used around ba]f tones. Illqull'Y . No. �720.-WaD ted fer lUai l order busl- Vehicle. self-p!"opl'llpd. (' R. Hutfie-Id .  8R!l,679 ness, no-chImney lamp burners. Ve-hiele, splf-))l"opnIINl. 'J: 1\· i lkiIlSOIl . . . . . 889,839 �Nh'l::��r No. 86U.-Wanted to buy a self·!i"bting 
is 
���::}�r. 

.
t,.�ct�nT�·,;;:�anted ul1welded tubing tbat vebi

l
ci:;t��\�ICI'. .'lbsorIH" ·: . 

S"I.f·
Pl'opell

.
eel, . .  C .. .  �: 880.678 

Illquh'y No. 864'..!.-WanLed to buy a gasoline Inquiry No. 8722.-"Yanted manufacturers of Vending mtlehille, .T . "T. MUITH), . . .  889,389 
motor inspection car standard gage. glass. Vending' machin4? 1ll'w:o::pil])el' . C. 1 1 .  Man . .  899,384 

m!��i���.y No. 86-13.-\Vanted to buy concrete post in�11�1��;�n������;;-���ht:�1�Sne
dd·��s:61�a�1�rn

dg-�a]. ve
n
�\��ro

m
������

s 
f�\�:

d 
Ji.

h
�'lt��.

I
��·l iRC.���

I
� .  ��.- 8R!l.628 

Inquil'y No. 87".!4.-"Vanted to huy sa.mples of va- Ventilator, A .  Baggale.v . . . . . . . . . . . . . . . . . . . . 889,186 
Inquh'y No. 8644:.-Wanteu address of glass tube rio us kinds of French marble f,H' coIlection. Vessrls. appal"ntus 'for raising sunke-Il, S. J. 

manufacturer wbo does bendin2'. UrbanSki 889 493 

Inquh'Y No. 864i).-Wallted to buy parts for tb��iJ�ir�'�o��be�tt�bl� ��.�rr;l��df�<;;���;i�l
o
airnl��edle- V4?trl"ill fll''y pal:tl;l:itiol� ' il;Stl:l;l�'e-'I�t , ' 

. R· .
. 'Fair-

889
'
,670 curling irons. Inquiry No. �7'26.-For parties who make .. Yan� vete�·\\�

I
�
I
I'.Y 't��'til' 'fi'J�: 'i,,: 'P: . j-i�l�l; : : :  : : : : : : : : 889,462 

Inquh'y No. �64-6.-Wanted to buy cbeap smaH kee Meta] PolIsh." '\Vftgon box fnste-]wt'. Meglf'mf'I' & Harned . . . 889,W20 
motor from � to 1 horse power, sinJ2le pbase 60 cycle, 110 Iuquiry No. 87'27.-For manufa-cturers of �mall "'agon hrake-, nutomntic. C. Garver . . . . . . . .  889, 451 
volts. stills for distillin" alcohol. Wagon clllmp. S. Guth . .  : . . . . . . . . . . . . . . . . . . .  889.303 

Inquiry No. 872�.-Wanted the address of Tbe Wagon. dump. J. W. Haywood . . . . . . . . . . . . . 889,603 

bl!��ll!fJid�O. S649.-Wanted to buy non-inflamma_ Frear Novelty Co. wagsns. watf'r tank attachment for, E. 
Inquiry No. �729.-Wanted a machine for manu- Wal l  

tX�l�ol'�til{� ·�·a·�hi·n·4?·. · F.' i '  G'u't'h�ii : : : : :  
m!�����j. No. S650.-Wanted to buy file cutting facturing berry· crates complete. \Vall. l'einfol'c4?d. A. Z. Chiodo . . . . . . . . . . . .  . 

Inqllh'Y No. S730.-Wanted a 10 to 30 borse-power '''ashing rnnf'hinf' M '1 Horne 
Inquiry No. �6�'2. -Wanted address of manufac- ,g-asol tne, il:erosClle enelue, mounted on a :1.>2 to 4 ton �Vashing mar-hill/ , : J. ' T .

. 
Burkha�'cl : : : : : : : : :  

tUrers of drop forged wrencbes. cast-lI(\�l tluck With dirt road wbeels. 'W'atcJl('tl�4? ,V. ,T. Gnrdin4?I' . . . . . . . . . . . . . . . .  . 
Inqui!'y No. S6:)3.-\Vallted addresses of dealers tb��QAl�l�':e�oih���C�·-;:;:;�ted � rice m�lI �r hUi'�r ;a�el' [los;:t spat. T . •  T. !i'lorf'y . . . . . . . . . .  . 

i!l slleet flteel, New York city preterre,-i . hull. an separa e rom e I W�b=f�ed)�� n�OI���P��t�,�' :ec�����
i
.
S
: . ��. �l� :  

889,270 
889,520 
889.870 
889.233 
889.657 
S89.364 
889.218 
889,775 
889.746 

�n �11��lr�
i
1�r�1��.��tic�f7���V�rl�� ;�(�111����_ 

able automobile of iLs class. 
Is made easy to open.te-no 
complieated parts-no tires 
to pU ll c t u r e-no repairs. 
Safest machine mnde. Built 
for 2, 3 or 4 pa!>Seng-ers. 10 
to 12 h. p, Write to-d:l.Y 
forparticlliars. A n. U. �lntOI' Vl'liiele Co. 
;:I\J J31\-!org:tn St., St. Louis, !\'[o. 

IGNORANCE of 'he laws of self and 

sex will not excuse infraction of Na­

ture·s decree. The knowledge vital to a 

happy successful life has been collected 

in " SEXOLOGY.'· 

A Book for Every Home 
(Illustrated) 

By William H. Wallin/!, A.M., M.D. 
It contains in one volume ' 

Know]edl!e a Young Man Should Have. 
Kllow1edg-e a YOU!!g Husband Should Have 
Kl1owledg� a Father Should Have. 

. 

Knowled(!e a .... at.her Should lmpnrt to His Son. 
l\lerlicfll Knowledge 1\ Husband Should Have. 

Knowledge a Young Womnu Should Have.. 
Knowledge a Young Wife Should Have. 
Knowled;!e a �Iother Should Have. 

���i��
e
l
d
��I�:II:J'i:

r
a 
S
��f!

d
S���f�\.1�\��r Daughter. 

" Sexolog-y " is endors'·d, and is in the libraries of the hearls 

�;Of��0�
o
�·:�

n
JI�!'�;r�<t�h�0��h;:���1:���:�;y.P

hYSicians, preachers, 

lUch Cloth Dhull llJr, Full Gold Stamp. 
. l1ll1l!itratctl, *2.00 

'Vrite for "Otlu:!r People's Opiniolls" :md Table of Contents. 

PUR,IT AN PUB. CO., Dept. 174, PHILA., PA. 
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I Will Start Mtm and Women 
in the Moving Picture Business 
At nomInal coat-..l1 them the machine 
and outfit from $ 1 55 upward. and give them every 

assistance in my power to make the business pros­
perous. It is one of the best money-making op­

portunities of the ale. for I have already started 

Kores of people in all parts of America. and every 

one has been successful. Many of these are 

women who own and operate little five-cent 
theatres. and are making themselves independent. 
It is a business that will not wear out or lose its 

drawina power , You may open a small theatre 

or hall of your own or entertain churches, clubs. 
societies and large or small public or private gather­
ings in city. town or country. I made $ 1 5,000 in 
one year at my moving pi::ture hall on Milwaukee 
Avenue, Chicago. and that was only a side issue of 
my business. Men who have a little money lying 

idle; business men who want a profitable side issue 

or young men and women who want a quick­

paying business of their own should write to me 
immediately for prices. plans and details. It is a 
golden opportunity. the biggest paying business for 

the amount invested in the world. The moving 
picture business is DOW at the height of its popu­
arily. and so simple and easily started and main­

ta:ned that any one may embark in it with my aid. 

WRITE M E  Ai ONCE for my free book 
" lIvw to Start a l\to\'ing Picture Business." 
No other concern ca,n compete with me in 
quali ty, price or variety of stirring. e:x:citin" 
and beautiful motion pictures, Write today. 

Mr machincs and film sen-ice are in many of .America's 
greatest theatres and \'uudcville houses. ] am recog­
nized nationally as a leader in my line. Write direct to 

L A E M M LE F I LM S E R V I C E  
CARL LAEMMLE, President 

Address all Corrcspondenco to 
D.pt. 1 7  1 96·1 98 Lake St., CHICAOO. ILL • . 

B�anch Houses in all the Principal Cities 

Cable Addro .. -FILMER 

Scientific America.n 435 

\\-('igbing n l l d  f \ l I l 1 1 p i l l ).!"  m ; t l 'i li l l t ' .  :t u h .ma t k ,  
R. D. \\'ehb. . . . . . . . .  �K!J.:.!�' 

\\'beel. St'l' S p r i l l;":: ",lIt · t · ! .  
\-\' beel fl l 1 a l'i1l1l('1 I 1 .  \'\ ' I l i t " i t ' ,  t '.  C. I 'helps . . .  SS!),Su:. 
\\, hf'CI r('tainer ,Iud n L l nehllll'lIL :-;UJ)(JOL·t, F .  

W. Lccl111el' " " " . .  880, 605 
\\·heel shock ah:-;vrlJ ... · r ,  ,,( ·hicll' ,  \\'. E. SHed-

_ 

I 06- lnch 
Wheel Base 

"Silent NORTHERn as ��:rs" 1 1  MOTOR CAR CO .. DETROIT 
ikel' . " " " . " , . " " " '" . " " " " " . , ,  889,489 

\\,h(,f'I�. (Irive u ttuChl.lIt'lIt [or " cbicle, .J. j- [ .  
\'\,hi��

I
�I-:�:,

1l 
sn·f·l.ty· '::�t't ':lChlUc l l t ,  J I .  1... ltucd . ��g:��g 

'V hisUf'. F. StI'ilUSS . . . . . . . , .  8Sn.a-:lG \Y indmil l ,  A. J. Alld(" ·SUII . . .  8SD.2!JO 
\\, indmill.  I I . U, 'Ti.lck'·" . . . . . .  889, -t I : �  
\Y indlHill. II .  1 1 .  M:lCOluIJCI', reissue . 12.80-J 
,,'intio"', U. G. MCQIIl'C'I1 " . . . . . .  , . .  8S!L2;-.!'". 
\Yill(iow swill!;ing dC" jcC', G .  1 1 . ! ': l l'h'L" . . .  8RfI.-IS:� 
\\, i " c  coilillg machine. G .  B. Xm i l h .  88D,2()G 
"'iL'e drawing macbine, A. l'f'nl"�()n . . . . . . . . .  8S!).a:;o 
""·ire fuhrics. lilachine for lilli�hillg :llId sel-

nlgillj.!, O. �chl.ll ifl . . . .  , . . . .  88D,81f1 
"'irc 01' mpe tigbtening c:lalUll, C ,  L. L;!L'-

rabee . " . , .  , , . , , . .  ' , . " , . '  889,530 
";irc stretcher, I I .  )-1 .  & I I .  C, I- Jarri:-; . .  , . , .  889.870 
vVoodwol'king machine, .T, S. RHI'IWS. . . . .  889 .428 
vVoodwol'ldng machinf'. W·. B, "'oodl'uff .  889;73D 
Work holeler, ,J . J. Ehma n n ,  889,778 
"'rapping machinc, M, n, Ballard. . . . .  R�0.8(j7 
Wrencb, R, y, Bovee " , " . "  . . . .  " "  . .  889, 1 04 
Wrench, Layne &. Hal l .  , . , , �89

,
2�4 t o  889,24G 

\-"rench, E. C. Curpeutt' I· . . . . .  , . . .  , . . . . . 889.581 
Wrencb, C. O .  MOI'ley , 889,710 

DESIGNS. 

fJI More power, greater refinement 
-is the message of our new 
Catalog. "It's a p leasure 
-not a crucifying luxury­

to own a Northern" b€­
cause it has the simplest 
control and simplest me­
chanism of any car. You can 
drive and care for it your­
self. Write for new Cata-
10g--e'X]p';UIIS its exclusive 

detail. 

News 
Clock bolder o r  SUPpOl't, L .  Y. 
[furnace, E .  }{n tzingel' , . .  

Arollson . �0,330 
39,333 
3D.334 
:{9.a20 
39,332 

21 4 Broadway, New York 

Knit fabric, C. H. [I'rench . . .  
Medal or badge. C. D. Peck , 
Stove, G. E. Pickup . . . .  

The leading weekly Engineering paper 01 the world, devoted to the interests of Civil, Mechanical. 
Mining, and Electrical Engineers. 100 to 125 pages weekly. Send for free sample copy. ' 

TRADE MARKS.  
Antiseptic PI"('s('l'va t- h'C' C'OHlPOlllHI. C .  S .  

McKinney . . . . .  
Automobiles, Lansdell Co . . . . . . . . . .  . 
Bails, I!ulf. Nicoti1le Golf BIlII Co . 
Beer, A. Schreiber Bl'ewing Co . 
Belting. leather, G I'H t un & I,night i'lllllufac-

60.26r. 
69,277 
69 ,31 0 
69,271 

LET US B E  YOUR  FACTORY STAMPINGS, MODELS, EXPERt WORK 
TilE (;I.ORE MACII I :-i E  AND !'"l'AJlI PING CO, 

U10 Hamilton St�. Ch.·vclnnd, o. 

tUl'ing Co, " " " " " " " " " " " " 6D,305 
Blue, wilsbing, Sawyer C l'.n:t a l _BhIP Co . (i!)  2G8 ��r:�ij:II�I"i Boots and shoes, loat hol', F,  IV ,  n n \,ol' , 6D: aOO A" COl'lis8 Enllines, "Brewers' 
Boots and sbops, ieatht'I' , 11. l�. C. Doyen- and Bvttlers' lIacbinery, 'L'F.lE VILT1�R 

muohle &. Son , . ,  G�,:1112 M B·G. CO., 899 Cliuton St.;Milwaukee, Wis. 
Ca ndy, Stem &. Saal berg Co , . , GO,2SG 
Call1l('d fruits and vegetables ano dried 

fruits, J. H. lilickingel' C o .  69.276 
Cords or twisted strips. cC'rta i n .  n. )0( 1'011 . " 69.308 
Corll starch, Nutlonni Starch Co " , 60,254 

g���:��: �;,���,l;� ��I
I�;�t

t 8�:, : ,' .' .' .' .' '6n, 3'1 7� gg:�n� 
Crayons, chalk, E .  B. R md,\· . . . . 60,237 
Disinff'cblnts anti till t iSt'ptiC's. rhemisciw 

v\'el'ke Reihel'sti('g' Cescllschuft m i t  bf'-
schrunktel' I- J u ftung- 6n,2-t7 

Enameled metul Will'e, St('\\,art Cu . 6!l.2D-l 
Engine cords. J, n. Nic1dnjO;. Gn,300 
li'ertilizers, Vil'git.l ia-Cul'oliIlH Cbf'miC';li Cn. 

C,9.29() 10 6Q,2QS 
- Floul', wbC'ut, l\lonte" ic1('o RollpL' ) I i l l  Co . .  GO.27!) 
Flour, wbf'ut, l\lountnin Ci t)' l\IiI1 C o .  nD. 280 
Flour, wbeat. N, S:1lH?l' )Ii lling C o .  (jO,282· 
Flours, \\'b('l1t Hlld l"Ye, Crete Mills.  ()9,274 
Foods, cel'E'ttl bl'ea kfHst, Postum Cel'eal Co . fl9.283 
Foods, c(,J'tain,  A I'mOlil' Packing' Co . 60.270 
Foods, certain, 1'�l'nllk �l'ca nnd Spice Co . .  " . f i9.275 
Foods, certain cCI'£>al, F.  Fullf'I' . . nO. :303 
Headacbe waf('r�. E. C. LytiC'. 60.265 
Hose, Jiuen, CharleS! Niednet .. ·s Sons Co. , 

6Q,287, GO ,288 
Hydrogen peroxid in wute,', solution of, E .  

69,267 
r,n,a04 
60,280 

Merck . , " . .  , . " , . ,  
Investmpnt romoounds, C .  E. Gatf's . .  
Lamps, oil. F ,  H. Lov�l1 &. C o " . "  . , ' Milk, condf'llsf'd, NC'stie & Ang-Io-Swiss Con-

densed � \ i l k  Co . .  " . " " " , , , ' "  flD,�2.1 . 60,322 
l\lilk. cOIH1£'nsed, "rayne COllllty Condensed 

Milk Co. ' , . , , , , , , . , 69,324 
l\lillboal'd. HaL'v(',\' & OtltE'l'lJri(l;!e . . . . . . . .  , .  69.252 
Musical instl'lIml?nts and suppl il'�, certain . .1. 

Bellnk's Sons " ,  69 ,� 1 5, r.9.31 6 
Newspapf'l', ]1' . .Agnlls. trtlstp(, . . . . . . . On.299 
Oil preparation, finishing'. U, S. J-1nme Co . , .  69,205 
Overul1s, Sw('et, 01'1' & Co . . . . . . . . . . .  , . . . . . .  60,323 
Packing, piston rod antI lllnchiner.\· , l\lulcon-

roy Co, , , " , . , " " , , , . , , , ' . , , , . .  , m,R20 
r:-apeL'. writing, F. O.  I- lan�(lIl . .  , . .  , GO,261 to GO.2M 
Pencils, lelld, Eaglf' l' t 'neil Co . .  " .  69,248 
Pencils, IE'ad a n d  colol'ed, A. ,\Y. F'u!Jel·. 

m.2�9. GD ,250 
Perfumes. toilet. socta. pl'od ti, chimco, 

farmacci, A. BC'l'l"i l l i  &. C . . . . . .  69.269 

MODELS &: EX P E R I M E N T A L  W OR K . inventions deveioped. SpeCial �Jachlnery. 
E. V BAIlLAR O .  2 4  Franklort Street. New York. 

RUBBER 
Expert Manufacturers 

Fine Jobbing Work 
PARKER, STEARNS 6: CO .. 228.229 South Street, New York 

Experimental & Model  Work 
Cir. &: advice f,·ee. Wm. Gardam & Son, 221 Fulton St,N.Y I 

E L EC T lt I C  GO 0 D S.-Bi" Cat. 3 cts. Want Agents. Ohio l!:lec'tric Works. Cleveland, O. 

H E �DQUAI�.TERS · �OR· _, 
"- .. .0 TO OLS' - S P EC I A l: 
M AC H I N E RY . & MODEL  'WORK 

I f  made In- metal. we make I t  .1 
"i A T I O N A L  STA \\ PI N G  & ELE("T II I C  \\ O R K S  

1 5a�1 5 9  s . .Jetrers()n �'t�·e�t.  C h \l'8t:"O 

c.rtoVELTIES & PATENTED ARTICLES 
MANurACTUREO BY CONTRAI:T�-PUNCHING DIES. SPECIAL MACHINERY, E:!<ONIGSLOW STAMPING & TOOL WORKS, CLEVE L·AND, O. 

INVENTORS We manufacture M E T A L  
SPECIALTIES of all kinds. 
to order ; larg-cst equIpment ; lowest prices. Send perfect sample for F R E E 

SEALED PROPOSALS. 

S Etb��Pr,:U�i�P��lIp��h,{1,o;:3
d �f,�?P���M���Y��?d Con8truction for Utica, Poughkeepsie and Binghamton 

State Hos'pItals," will be f(,'1eived by thp. State Com­mission in Lunacy, tit the Capitol, A lbany. N. Y., up to 
3 o'clock, P. M., on tbe 24tb day of Juue, 100s. wben 
they will be opened and read publicly. Proposals shall be accompanied by a certified cbeck in the sum of Five Hundred Dollars for the work at each institution, and tbe contractor to whom the award is made wil1 be re-
�,�;�e�htgu!��di�hOJ��:se}�r �g�����k �fo��cih it�"�i��tio�� 
rrhe right is reserved LO reject any and all bids. Draw­ings and specifications may be consul:.ed a.nd blank form of proposal obtained at tbe Utica State Hospital, 
Utica. N. Y., Pougbkeepsie State Ho�pital, Pougb­keepsie, N. Y . ,  Binghamton Slate Hospital, Billgbamton, 
N. Y., or at the Office of the State Arcbitect. Complete sets of plans and specifications wiH te furnished to 
prospective bidders. upon reasonable notice t(l, and in 
the discretion of, the Stllte Architect, Franklill B. Ware. Albany, N. Y. 
'1\ E. MCGARR, Secretary State Commission in Lunacy. 

A M O N E Y  M A K E R  _� � \ Hollow Concrete Buildinj!" Blocks 
. -..- Best. Fastest. t;impledt, Cbeapest . ' .. r-..: . ' Machine. }ully g-uaranteed. 

. TI:lE l'E'l"l' YJ O H N  CO. .. ' 615 N. 6tb Street, 'ferre Haute, Ind 

A JllOTOU-(JYCLE OU� 
LAII N ()I( nt SmUll Cos-t 

��tfi:��g �1
�'�l l

of 
firU

� n�tt:��:���� � 
A compl�te line of }-inished j I Motors :lod Rough Castings 

from IJ.:;" to 10 h. p., for Bicy-
cle, Auto, Marine or Station:lry. 

Send stamps for cllt3.loJ!"ue, 
41 Wcst Wrard A,'e., I'hila., 1':\. � 

P R E S I D E N T I A L  P U Z Z L E  
SEND TEDDY BEAIIS .. lid TAMMANY '1'IGEUS 

to Conventions. Latest craze. 25 cents postpakJ. 
v. JAMES, {; MJll. Bldg., St. LouIs, Mo. �... Chemical Analyses 

,,� Industrial products examIned and working 
� � formulas provided, processes improved, coun· 

sel and expert evidence. Assay of ores, alloys. water 
and fuels, etc . • etc. Inventors assisted: Instruction. Establisbed 1882. Monadnock Laboralory, Ch icago, 

______________________ I Piece goods, cf'l'ta in, Wf'IHlt Hl'oUwl'::-:. . . . .  OD,325 �HEes'kAlkB'dT��L eCO�, a8��'i. 

T H E  

DiffcI" 'ut Dcsigns 
i r. t ely in any quantity. 

Ho u se. Never Leak. 
0'" Rot. Every boat com pal'tment, so cannut 

FRl£EJ Illustrated Cata­Special Prices. 
Co., 126 Hclle'nlc A,'c" DCtl'oit, �lIch. 

P E R FECT PROTRACT O R  
Our No, 19 is graduated i n  de"rees from 0 t o  90 both ways, Six inch blade. I s  set 

67 
firmly by means of nUl' patent ': lock jOint. Back of tool is flat. .: � �!t":'I.'!.K I Accurate and convenient for ' !. setting beve].� or transferrins; � angles. Satisfactory in every 
particular. Price $ 1 .50. 

SC>la for 232 pa.{Je catalog No. 18·B, 
THE L. S. STARI{ETT CO., Athol, M ...... lJ. S. A. 

TAKE NO CHANCES ON IGNITION 
Hatteries are sure to lose ill voltage, 
h��st��l

t
.
ell ·l?::��ll:l�akCef)slll�):���[� f�; 

the owner of !"Ulto, bO:lt or gas en­
gine. The 

A VI)le Buttery ()hnra:cr 
keeps the batteries always full-of the 
kind of current that makes fat, hot 
sp:lrks. \Vrite today for our catalog 
describing our system, 

The DaytoJl }; Iedrieal Mfg. Co., 98 St. Clair St., llayioll, Ohio 

TRADE MAq�S 
DESIGNS 

COPYRIGHTS &te. 
Anyone sendIng a sketcb and descrIption may 

qutckly ascertain our opinion free whether an 
invention is probably patentable. Communica­
tIons strictly confidential. HANDBOOK on Patenta 
sent free. Oldest agency for !lecurtng_patent8. 

Patents taken tbrougb ' Munn .It Co. receive 
tp<C1aI notice, wltbout cbarge, In the 

Sdtntifit Jlmtritan. 
A handsomely Illustrated weekly. LaI"Il8lt clr, 
culatlon of any scIentific Journal. Terms, t3 e 

MiJ;Nfrl
o
CO�3��:,:��:�Newf�

e
ik BrIIIIob maoe. • r 8t.. WublJJatOll, D. � 

I I 'Ium�;��,is SU�)yl:��,
. ,��I:t.

a
.
i:l� . :�r.

o
.
l ���' �

I
�� G:'�:��� 6D.R13 

I 
I 

Powder, a n t i s('ptic b�-gieni(' . .T. n.  De "'itt . GD,26O 
1 'I'Ope11er5, hoat, Mcli'ari:.uld FOlilldl'Y and Ma-

chine Co, , . "  . . .  " " , . " " ,  . .  , . , . , . " " 60,278 
Refrigerator l inings. HelTick Rpfl'igerator and 

l\Janufactlll'ing Co. . . . . . . . . . . . . . . . . . . . . .  00,290 
Relllf'd�r for disf'llses of tbe J'PCtulll. P. MlII-

leckel' , . " . , ' , . .  , ' , . , , " , . . .  , " " , . , ' "  60,281 
Remeth' fol' infrctive tli�cnses, B. F. COPl'-

land Co, " , . , , . .  , , , " , , . ' 6D,256 
Homed,l', pile, D,  C. Deck " . " " . " "  . .  " , . ,  69,259 
Sa1i('�'lic e�ters of phC'ilOls nnd of alcohols, 

Clwmiscbe F:llwik YOIl I 1 pyden Aktif'lI-
Ges�l1srhf1 ft , . 69,258 

�ah·f'�. F.. Lacot"tL' . . .  . . . . . . . . . . . . . . . .  69.253 
Snl'dines, smol;;ed, J. BI'HndlnlH.l . . . . . . .  69.272, 09,273 
Snl1ce�, llif'at.  ti�h. nlld game, SO�'f'L' COIll-
S(,f'd��

n
;O\�'�I'���;;'��, iJi�: ' fH I'l;l', n',;d fi�ld. T, 

09
,
285 

'1". Wooel &. , OilS " " . " " . "  . . " " " . " ,  69,255 
Rhof's. wOlllen's It'llther, Simmons Boot 311tl 

Sho� ('0. " " ' " ' " ' '  " . .  " " " Gn,�l 1· 
SYl'np. R idenOIll'·Bn l,f" · r.rocel'Y Co . . . . . . .  , . . .  60.28..J. 
�J'extilC's, certnill . .  John V. I" n l'well ('0 . . . .  , . . .  6!l,31 9 
fries for w('fl.r, .J. & .T. (':l�h . . .  69,291 
Tobacco. smoking alltl chf'w illg-. .1. F. Zahm 

Tobacco ('0, , . " . ,  ' . .  , , , , , , , " G9,306 
TYPf'Writf'l' rihhons 111111 CHl'hOIl 111"11)('1'. Kf'e 

Lox l\lannfllC'tllrin,:: ('0 . . . . " . . .  . .  ()n.�()7 
\\'a11  finisb powder. Bl'II.i:nnill i\lnOI'f' & \'0 . . . G�.301 
\Val·ch casps. Solidul'ity \Yn l ch Casc' ('0 . (j9.292, 6n,2!)� 
"·ood, :lI'tificiully colored, W', A. Hnll . , . , , : .  G9,251 

LABELS. 
i ' 4Barney." for cigurs. G .  Nemvahl . .  , . .  . .. 14,22G 

' 4 lt'el i ce L u n a . "  for I tu l iall  macaroni, Basi1f':l 
& Calandm. [nc . . . . . .  . . . . . . . . .  , , .  1 4 ,227 

"Fold u p  tbe tubn :IS crenll} i s  llst:>11 , "  for 
dental CI'f'all1 .  ColgntL' & C o . , . . . . . . . . . . .  1 4 ,228 

"Hal'van1-Yale-Princeton Crews Bath Pow-
dt'i·." fOI' bath powder, J. L. De Zl'a-
bault . . .  " " . .  " " " .  14,22Q 

HK]jnghoffel" � l\r('t:d Poli�h , I t  fOl' metal pol-
ish. H .  TO ingboffer . . .  , . . . .  , . ,  . .  , . , . , . " . 14,230 

"Twilight Tell , "  for tea. C. \V. Antrim & 
Sons . .  ' 14,226 

PRINTS. 
"A. Burning Test of Kerosenf'. I t  for kf'l'os('ne 

oil, Marshall Oil C o " " . , . ,  . .  , . , " 2,286 
"BeIUast, "  for men's heH�. Columbia Leath('l' 

Goods 1\'lanllfactul'ing Co . . . , . . . .  , . . . .  2,282 
HHorse Mpdicincs." fOI' horse und dog reme-

dies. Dr. A. C. Daniel s . , . . . . . . . . . . . . . . . , 2,285 
".Tap Rose Soap ( t ransparen t ) . "  for soap, 

James S. Kirk &. Co " " " " " "  , 2,287 to 2,294 
"O'Sullivan's New LiyC' Rubber l-Iet-Is." for 

I'ubbel' bepls, Massachusetts Ellgraving Co. 2,284 
' 4 '1'he Man's Garter," fol' gU l'ters, A. Stein & 

Co. . . , ' ' . .  2,283 

A printed copy at tbe specification and drawIng 
ot aoy patent in the foregOing list, or any patent 
In print Issued since 1863, will be furnisbed tram 
this office tor 10 cents, provided the name and 
number of tbe patent desired and tbe date be 
1?lven. Address b-funn & Co., 361 Broadway. New 
York. 

Canadian patents may now be obtained by tbe In· 
ventors for any ot the inventions named in the fore­
goIng list. For temls and furtber particulars 
address Munn " Co., 361 Broadway, New York. 

�H' S C H W E R D T L E.  STA M P  C O. 
� STEEL STAM P S ,  LETTERS & nGURES, 

El R. I D G E. P-OR:r CO N N .  Best grade o f  Cedar Canoe We sell ditect, saving 
you S20.00 on a canoe, All canoes cedar and copper fastened, 'v'ile make all sizes and styles, also power canoes· \Vrite 
for tree catalog e-Iving price� with retailers' pl'Ofit cut out. 
\-Ve are the largest manufactUl'el'S of canoes in the world. 
DEl'JtOrr BOA'l' CO., l�G llenc\'Uc A,·c., Detroit, Mich. 

MASON 'S  NEW PAT. WH IP  HOISTS RUBBER STAMP MAKING, - T H I S  
Adga[e

d
exl>e�se and liability inCi�ent to Elevators. m-ticle describes a simple metllod of making rubber p e by prmctpal storehouses In New York & Boston stamps witb inexpensive n.ppurn.r.us. A thol"uugbly 11lauftl. by VOLNEY W. l'IA SON & C O., Inc I pra�tical article written by on UtcateUl' who has had ex-

l>rovldcnce, n. I., U. S. A. ' 1  perlence� in rubber stamp maktng. One illustration . . Contained in J:;UPPLEMEN'r :1 1 1 0. Price 10 cents. For m Magical Apparatus. sale by M uun & Co. and all newsdealers. 

. . G�and Book Catalorue. Over 700 engravlnllS T H E  E U R E K A e L I  P 25c, Parlor l'rlCks Catalo�ue, free. MAH'l'lNKA & (;0 .. lIifrs .. 4iJ3 Sixtb Ave., New York '.rhe most nseful article eVf>r invenlecl for tbe pUI'Pose. IndisoPllsable tu Law­yers, jl�diLOrs. Stndents: Rankel's, IIlSUI'-

LEARN WATCHMAKING ance Companies and business men gen-
el'ally. Book marker and papEI' clip. Does not mutilate tile paper. Uan he 

We teacb it t boronghly in as many montbs as it used l·epeatedly. In boxes of 100 for 25c. formerly took years. Does away witb tedious RPprerl- 1 'l'o be bad of all bookseller!? titution�J's ticesbip, Money earned wbile e.tudying. Positions se- a�d l!GtlOn dealers. Or bv mail 011 receipt cured. Easy terms. Send for catalog of pJ'lce. Sample curd, by mail, fl'ee. MaTL-

en 
;; '" 
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? 
!" 

ST. ].O[;lS WATCHMAKING SCIIO�L, St. Loul., Mo. pfi�;tC�.� 8�x f2rlJ(i��I,���fl.t��C�}: 

The Late .. t and Best A W FA B E R . . DRAWING 
PENCILS "CAS'l'E££." EI 

Made of the purest .l<rapblte in 16 de- They take tne finfst paint obtainable of grees of hardness, 68 to SR, of - any lead 1?enCll, are Jeast liable to wear, the utmost delicacy of ' , _ therefore more lastwg tban any otbers. 
��l�i:�n�

a
i�����t�"<ii all panieR ��'!!t:��t;!�����SOfnl� �::�r�i�::!�:'B��:����:nlS. Sample sent to 

color. FABER, • • 49 DIckerson 8treet, Newark, New Jersey 

A Home Made 
Alternating 

Current Motor 

READ SUPPLEMENT 1 688 for a good, 
clear article by F. E. W A R D ,  E E ,  
on the making of a 7S horse power 

alternating current motor. The motor can 
be constructed by anyone of ordinary skill 
in the use of tools, who has access to a 
screw-cnttlllg lathe with a swing of 9 inches 
or more. The motor is designed to run on 
the 100 to 120 volt, 6o-cycIe, si ngle-phase 
alternating current circuit, now in wide­
spread use for the lighting of dwellings. 
The motor will drive a 16-inch brass fan, a 

small lathe, or a 50-watt dynamo for geuerating direct current for charging storage 
batteries, and in fact will do almost any kind of work that can be done by o.ne-man 
power. Order from your n ewsdealer or ' from 

MUNN 6. COMPANY, 361 Broadway, New York. N. Y. 



Garden Hose 

Rubber Belting 

Steam Packing 

Rubber Specialties 

N. Y. BELTING & PACKING CO. 
L I M I T E D  

91 and 9 3  C h a m bers Street 
N EW YO R K  

WRITE FOR CATA LOGUE 

BAUSCH & LOMB=ZEISS 
Stereo Binoculars 

Were the lirst in the field, and still lead by reason 
of undisputed superiority. No other glass gives 
stereoscopic effect-that is, shows objects in their 
true relative positions. Send for booklet. 
� OUR NAME ON A FlBLD GLASS. PHOTOGRAPHIC LENS. 

tlUCROSCOPE. LABORATORY APPARATUS, SCIENTIFIC OR 

ENGINEERING INSTRUMENT IS A MARK OF QUALITY. 

Bausch & Lomb Optical Co. 
Carl Zeiss. Jena George N. Saegmuller 

O f f  i c e  s :  San Francisoo 
New YOlk Wa.hinaton 

B o s t o n  L o n d o n  
Chicago F ranklort 

ROCHESTER, N. Y. 

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

P R E PA R E D  
I 

R . H .  M A RTI N ,  
ASBESTOS F I B R E  OFF IC E. ST. PAUL B U I L D I N G  
f o r  Man ufacturers u s e  220 B'way, N ew York. 

PLENTY OF RUNNING WATER 
for irrigating' fields, sprinkling- lawns and gardens for 
use in the house and at the barn, can be had by 
installing a 

Niagara Hydraulic Ram 
;e��i�:. 
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anteed eSLimnte. "Te furnish Caldwell Tan ks and 
Towers. NIAGAHA HYDRAULIC ENGINE CO. 
140 Nassau St., N. Y. Factory, Chester, })a. 

A WATCHMAKER 
Bradley Polytechnic Institute 

Horolocrical Department. 
Pe�da, Ill inois 

FormeTlv Parsons Horological Inst. 
l.arge�t and nest Wateh Sehool 

in A.merica 
We Work, Jewelry, 

FOR FARM AND SHOP WORK. Start 
without cranking ; no cams or 

gear5. Burns Alcohol. Kerosene 
and Gasoline. All sizes in stock-" 
2 to 20 horse-power. Steel 
connecting rods. Anti-friction 
bearings; no vibration. Write 
for free catalog. 

Run S e p a r a t o r s .  Corn 

Work, Optics. 
Board and 

moderate rates. 

Shredders Grist Mills. Pumps. Dynamos. etc. 

Detroit Engine Works. 127 Bellevue Ave., Detroit. Mich., U.S.A. 

power. Also bOIlers, JocomoHves, gas 
engmes, etc. 32,plL�e cataJOtrue for lOco 
in stamps. r!'his amount refunded on 
order amounting to $1.00 or over. Con­
tractors for lI.ht machinery of every 
description. 

51PP ELECTRIC AND MACH I N E  CO. 
Keene 5t . .  Paterson. N. J .  

Scientific Alllerican 

THE RACING MACHINE SPARK PLUG 

A Remarkable Test 
That Proves Ibe 
Standardization 
ol lbe 

The "CENTERFIR6" Plug-Power 
increased· I 0 per cent. each explosion. 
Ignition in center of compression. Soot 
proof. quick action. perfect combustion. 
Agents Wanted. Sample Plugs, $1 each. 
Give �ame of car and year. Write 

128 Second St .. Milwaukee. Wis. 

Without doubt the·severest test of mechanical 
excellence and accuracy to which an automobile was . ever 
subjected was the recent Interchangeability Test in London, 
made with three ro horse-power stock Cadillacs, under the 
supervision of the Royal Automobile Club. 

The cars were completely dismantled and the parts 
thrown together into one confused mass, from which a dis- Parts after dismantlinu 
interested technical committee picked parts at random and 
reassembled three "new" cars. These cars were then tested by 500 miles continuous 
running, at an average speed of 34 miles an hour. When you consider a variation of 
one one-thousandth of an inch in any vital part would have meant failure, you will 
appreciate this overwhelming victory for Cadillac skill, accuracy and workmanship. 

With this minute carefulness of finish comes absolute dependability of service 
and economy of maintenance, for the Cadillac gives more real travel and enjoyment, 
per dollar expended, than any other car in the world. Send for Booklet No. 47 telling 

.. The Truth About the Automobile and what it Costs to Maintain One " 
compiled from owners' sworn statements, showing actual mileage and outlay. Also 
get Catalogue T 47. describing Model T-four passengers - $1.000 ; Model S 
Runabout-$850. 

Prices include pair dash oil lamps, tail lamp and horn. 

CADILLAC MOTOR CAR COMPANY, Detroit. Mich. l1ember A. L. A. l1. 

yO U CA N M A K E  
easily ana more too, selling STANTON HOUSE & lVINDO'" "'ASlIERS, the' simplest, ��z;z;;;;;;; 
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but a proven pr:\ctical success. Hundrt!ds sold and not a complaint. Instantaneous " hit" wherever 
demonstrated. Eve!·y home, f:!ctory, and store where running water is accessible is a prospective 
buyer. Easy to demonstl"nt�, e:lsy to sell, because a household necessity. Honest, wide·awake men of 
ability can make from $150 to *300 a mouth 01" more. To sllch, we offer one of the most liberal com­
mission propositions ever made oy a manufacturer. You art' t,he man we want If you mean business. 

The S l'ANTON JIOUSE & WI�])O\V \\' ASllEtt consists of a handle of bollow 
seamless steel tubing (light as wood) of different lengths. tittefl at one end li'ith hOSt: connections and a 
perfect ws.ter \"s.lv� for regulating tlow of water. At other end is attacht:d n round brush in which is 
encased patented :dllminum "spraYl:!rs." You simply attach lawn or house hose to handle. The water 
goes up th-tough the handle, is sprayed through the brush .on to the objt:"ct to be cJo:aned. The constant 
flow of watt-r th.rough the brush while iu operation, keeps It clean and absolutely free of dirt and gritti, 
���!;����'d��[�k�lf�v��e�n;���
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one person can clp.an mort windows or more squar;! feet of surface in a few hours than two men could 
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ucket. It is easier to handle, does quicker snd better work cheaper 
No. 1 outfit, with 2 ft. h�ndle, Is made especially to clean all kinds of wood work, but particularly 

to wash f'ntire houses. Price $5.00. 
No. 2 outfit, with " ft. handle and a short fibre brush is made for scrubbing floors, porches, 

step!!, IC"tc. Price $5.00. 
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like. Prict: $0.50. 
Speclul Oft'er-I'io. 3 and either Nos. 1 or 2 Will be sold ff'r $10.00, Nos. 1 anrl 2 for $9.00. 
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if washer does Dot give entire. satisfaction. 

OEO. R. STA N TON, 1 3 1 0  West Main St. , Decatur, III. Referenee-Millikin Nat. nank, Deentnr. lII. 

Try a �lTRReUGHS 
without (O� 

I
T costs you nothing to get con­

crete proof of the value of our 
claim that you are losing money 

without a Burroughs. A word from 
you and a Burroughs will be sent 
you for free trial in your business 
on your own work, in your own way, 
and at your convenience. 

Not only will the 

Burroughs Adding and Listing Machine 
pay .for itself if you buy it, but YOlt will pay .for it if you don't buy it. 

That sounds strange, but it is true. You will pay for it in time 
and sleep lost hunting for errors impossible with the Burroughs ; in 
misunderstandings that lose you customers ; in wages you pay for 
extra h�lp to do work the Burroughs should be doing for you ; in 
your own time wasted by being tied down to detail, when you might 
be out chltivating the acquaintance of your customers and getting 
new ones. 

That's why there are thousands of Burroughs in use today. 
Take this opportunity to learn what the Burroughs system No. 147 

(free) can do for you in handling your monthly trial balance. 

Burroughs Adding Machine Company 
Block 89, Detroit, Micbigan, U. S. A. 

IN D E T R O I T- L i fe is Worth L i v i n g  

Mullins Steel Pleasure Boats Can't Sink 
EASIEST TO ROW-ABSOLUTELY SAFE 

:\Jade of steel, with air chambers in each end like a life boat. 
Can't leak. crack, dry out or slnk, last a. lifetime. Every 

boat guaranteed. Ideal boat for families, summer 
resort��r::�o�O:!�i::����·"u�
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. 
Motor Boate, Huutln" and F •• hlDe Boata. 

W. H. MULLINS CO., tl8 Franklin St.. Salem. O. 

JUNE 13 ,  1908. 

The Holsman Automobile 
Rides 

Like a 

1 907 Sales Over $600,000.00 

THE STANDARD of hillh-wbeeled automobiles 
and tbe pi<,neer of tbiS type. 'rbe only blgh­

wheeled automobile manufactured that bas a 
record in a public contest-and Holsman records 
date back to 1902. Every part of every machine 
guaranteed. 
Repairs Average Under $3.00 per Month 

Biah wheels allow solid rubber tires to be. us.ed 
witbout affecting ridIng quali�ies. and t�IS In­
sures .. going tbe journey."· ' A blacksmIth or 
wBO"onmaker can make all ordinary repairs. 
Splendid hill-climbin� power. Send. fur complete 
free illustrated catalogue. 

Thc Oldest und L llrU'cst l\lanufndurers or 
()arriage Automobiles i .. tbe 'Vorld 

THE HOLSMAN AUTOMOBILE CO. 
Room 5 1 4' Monadnock Block, Chicago, III ..  U.S.A. 

How these two great 
world forces have be­
come factors in restor­
ing lost hearing-the 
fallacies of medical 
treatment for curing 
deafness exposed-the 
causes · of defective 
hearing and how they 
are removed by mag­
netic electro-wave.cur­
rents produced by the 
Powell Electro-Vibra­
tory Macbine, one of 
the most remarkable 
inventions of recent 
years. This and other 
information of vital 

interest to everyone whose hearing is imperfect. to­
gether with description of machine sent upon request 
to any reader of the SCIENTIFIC AMERICAN. 
The only machine of its kind ever invented ; fully protected by 
U. S. Patent No. 74 1 .3 7 1 .  Infringers will be pwsecuted. . 
Hundreds sold in this and foreign countries. Write today for full 
particulars if interested. Manufactured and sold only by 

G. C. POWELL (Patentee) 3049 Bank Building Peoria, Illinois 

18-21-25·1oot launches at proportion­ate prices. All launches fitted with two-cyc�e reversing . ene-lnes witb speed controllmg lever j SImplest en{rine made : 
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witb water-tight compartments ;  cannot sink. 
need no boat bouse. 'Ve are the largest manu-

facturers of pJeasul'e boats in 
tbe world. Orders filled the day 
they are received. We sell direct to 

user. cutting out all middlemen's 

Ilr�=;=:=:��pro"ts. Free catalogue. 
:\l IC1IIGAN STEEL BOAT CO 
1332 Jefrerson Ave., Detroit. nriehiga� 

• 
30 to 400 H. P. 

1 H. p .. 1 Hour. 1 Pound 

Coal. charcoal. coke. 
lignite. Send for catalOg" 
53 and testhI!OlJials. 

WEBER GAS ENGINE CO. 
Box 423 Kansas City. Mo., U. S. A. 

KEROSENE MARINE MOTORS 
This motor uses kerosene. vaporizing it by an 

entirely new method from heat of exhaust pipe. 
and does not draw charge into .base of engine. 
Uses 20 per cent. Less Fuel tban on Gasoline, 
and gives 10 per cent. More Power. 

Uses regular jump spark ignition. 
Write for catalog. A motor that 
will save you money. Spe­
cially a d a p t e d to work 
b o a  t s . Unusual opening 
for agents. Ten . sizes. 1 .  
2 and 3 cylinders, ' 2 Yz to 
27 H. P. 6 . . c . 
42:>G�1!�:t�ee�l

O
���oiL�!:i�h. $ 1 25.22 

�gu U S E  G R I N D STO N E S  P 
[f 80 we can SUPPlY you. All  Sitee 
InolllHed and u ll lll u urue d .  always 
kent io stOCk. R�mem·oer. we make a 
specialtyof selecLine- stones for all spe­
cial purposes. Send fOT catalo(1ue .. I ." 
The CLEVELANJJ STONE CO. 

2d Floor.  W i l s h i r e .  C leveland. O. 

•'VBRI(ATfSS,,:: 
I ANY'H I N 6. $�::::l 

15-"" s. C L. NTON ST. 
C.H. BES LV8 CO  fL':I�ft.USA 


