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THE I N V E N T I O N S  OF DR. 
W I  L L I A M CHURCH-THE 
FIRST PATENTED TYPE

CASTING AND COMPOSING 
MACHINE. 

In its issue of May 17 ,  1 8 23, 
the American Advocate and 
General Adviser published, un
der the title "Is  This Not a 
Hoax ?" the following item : 

"Dr. Church is now at Binning. 

ham (England) preparing his new 

printing press. The compositor has 

only to sit down at this curious piece 

of mechanism as he would to a 

piano·forte, and as he strikes the keys 

the types all fall into their proper 

places with a Yeloeity that keeps 

pace with the most rapid speaker. 

The form haying been worked off, the 

type lllO\�e� into a melting pot, from 

which it is returned, recast in its 

original state, without diminution of 

material, and then distrilmted into 

the ease quite new. One of these 

presses placed at the har of the 

House of Commons would always in· 

sure a correct report of the debate. 

Dr. ChUl'ch, the inventor, is a native 

of Boston, :\ ew England." 

The modern printer may 
recognize in this vague descrip
tion the prototype of the ma
chine which has come into 
such general use within recent 
years. Although it was not the 
first invention of its kind, 
Church's device is interesting 
from a historical point of 
view, for the reason that it was 
probably the first patented de
vice for casting and composing 
type. To the credit of Ameri· 
can ingenuity be it said, that 
'WilIi an; Church was a Yankee, 
Strange to say, however, he did 
not procure a United States 
patent for his interesting ill
ventions, but for some reason 
contented himself with an Eng
lish patent only. He seems to 
have invented his machine ill 
1821 ; for in that year he was 
in England for the purpose of 
introducing a new press which 
he  had devised. One year later 
he received his English patent, 
in which he describes three dis
tinct machines-a machine for 
casting printing types, and also 
for arranging them 
in boxes of l etters, 
so that the types 
of the same de-
no m i n ation are 
placed side by side 
in  ranges ; a mao 
chine by which 
t h e  s e individual 
types are selected 
from the ranges 
and composed into 
words and sen
tences ; arid a press 
for printing and 
de l i v e ri .n g the 
sheets into a pile. 

The type-found
ing machine, in 
some of its fea
t u r e s, s e·e m s  
strangely modern. 
The molten metal 
was contained in a 
trough or box ex
tending across the 
machine, and flow
ed f r oIL.' t h is 
trough or box into 
the type mold B, 
which was provid-
ed with grooves in-
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tended to form the body of the 
letter. The matrices were 
placed in a groove in the matrix 
bar. The metal trough or box 
was supplied by a fountain D, 
'fhe trough or box being fur
nished with fluid metal, a 
plunger contained in a casing F' 
was forced into it, thereby driv
ing the metal into the molds. 
A hand-wheel G gave motion to 
a shaft H, upon which. a cam
wheel I was fixed. This cam
wheel was of peculiar construc
tion, and its various protuber
ances were the means whereby 
the casting was, to a large ex
tent, effected. The wheel was 
provided with an elevated cam 
c on its periphery, which cam 
was situated, when the machin{
was at rest, under the friction 
roller at the end of the lever J, 
by which the plunger was 
held up.  As soon as the wheel 
1 had turned sufficiently to slide 
the cam c from under the fric
tion roller of the lever J, the 
plunger was instantly drawn 
down by the weight K attached 
to the lever J. In its descent, 
the plunger drove the IL.·olten 
metal into the type mold. Wh;en 
the wheel I had revolved some 
distance further, a cam d on the 
periphery came into contact with 
the friction roller at the end of 
the lever L, and lifted it.  At 
the opposite end of the shaft 
which carried the lever L was a 
shorter lever which, by means 
of a connection with the type 
mold B, shifted the moldbar end
wise for the purpose of cutting 
off the communication of the 
mold with the fluid metal, and 
also of bringing the molds under 
certain punches. In this stage 
of the operation, it became neces
sary to unlock the matrix-bar C. 

This was done by the further 
progress of the wheel I, which 
brought the cam e on the inside 
of wheel I in contact with the 
friction roller of the lever M, 
thereby shifting the lever side-

wise and causing 
the bar N ( at
tached to the oppo
site end of the lev-
e r )  to be so far 
shifted laterally as 
to unlock or with
draw wedges form
ed on the bar, from 
sockets or slots of 
loops which held 
the IL.·atrices in 
contact with the 
molds. By this 
means the matrix 
bar was allowed to 
descend about an 
eighth of an inch, 
so as to withdraw 
the matrices from 
the cast types. The 
matrix bar C was 
now to be drawn 
forward from un
der the types in 
order to clear the 
way for their des
cent into the boxes, 
where they were 
ranged. This was 

(Continued on 
page 116.) 
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The Editor is always glad tJ reCeive for ex:ulllnatloll Illustrated 

articles on subjccts of timely Intcrest. If the photogTaphs are 
g/tarp, the articles xhol't. and the facts (lUl1wlltu;, the eOlltl'iulltlOIlS 
will 'recei ve special attention. Accepteu articles Will ue palU tor 

,/It regnlar space rates, 

"HOW MUCH, THEN, IS A. MAN BETTER THAN A 

SHEEP 1" , Matt. xii.;lQ. 
The Editor is not about to preach a sermon, He is 

merely going to indulge in a few reflections on the 
cheapness of human life, as shown by the wholesale 
slaughter of passengers that is occurring day by day 
on our railroads, 

I t  will  not be a pleasant reverie ; certainly it will  
not be flattering to our sense of national esteem ; and 
it  must needs make the most thoughtful of us, and 
the truly patriotic among us, real ize that with all our 
boasted advancement in the useful arts of modern 
l ife, there are certain respects in which we are a long 
way behind some of those older countries, which we 
are apt to think we have left far behind us in all  
things that affect the comfort, safety, and sanctity of 
the life of the individual citizen, 

Some time ago the British Board of Trade was 
able to  announce that during a period of twelve 
months not a single passenger had been killed on the 
railroads of Great Britain. Since then another three 
months has passed without a fatality, making a straight 
record of fifteen months' operation of the most crowd
ed railroad system in the world without a single loss 
of life. 

Here, in the United States, our raiiroads have killed 
77  passengers in fifteen days! 

In cases of such astounding disparity as this there 
are usually to be found some mitigating, explanatory 
conditions. Let us then ask, are there any elements 
in American railroading that will satisfactorily ex
plain why it is that the British railroad system can 
carry its teeming millions of passengers in fifteen 
consecutive months without kflling one, while Ameri
can railroads cannot carry a fraction of the number 
in fifteen consecutive days without killing 77  of them? 

We have to confess that, so far from there being 
B.ny mitigating circumstances, t h e  more we look into 
the question the more inexcusable does our own shock
ing death list appear ; and for the following reasons : 
First, the total number of passengers carried is 
greater in Great Britain ; second, this greater numb(')r 
is  handled upon one-eighth as many miles of track-
24,000 miles in Great Britain as against 200,000 miles 
in the United States ; and, thirdly, the average 
speed and the frequency of the trains is  greater there. 
So that the slaughter that is going on is actually Jess 
excusable than the mere figures-and Heaven knows 
they are bad enough-WOUld show. For with a smaller 
total number of passengers and trains, and in spite 
of the fact that they are spread over eight times as 
many miles of track, we kill  77 in 15 days while they 
kill not one in 15 months. 

But why this appall ing difference ; and what, if 
any, shall be the remedy ? Perhaps the trouble is 
that we have not as yet arrived at a proper estimate 
as to by how much a man is better than a sheep. 
Some people have been trying to solve the problem, 
an d we believe that it is a fact that an enlightened 
legislature once put the difference at $5,000, o r  to  be 
more exact $4,9 95-a fair average market value for a 
sheep being, we are told,  about $5. It is true the cor
rectness of this legislative estimate has been called in 
question, and twelve of the fellow citizens of a recent 
railroad victim have set the worth of a man at $60,000 
-an appreciation in value which has been sustainr>d 
recently in one of tbe highest courts of appeaL There 
is no doubt that this higher valuation will go a cer
tain distance in reducing the death rate on railroads; 
but it will never teach us to run our railroads 15 
months without killing anybody. 

We recently presented this comparison of railroad 
fatalities to the chief engineer of one of the leading 
railroads entering this city, who is a specialist on the 
question of block signaling, and asked him to explain 
the 77 fatalities, fully one-half of which, by the way, 
occurred on roads that were equipped with as fine a 
block signal system, and perhaps a better, than any 
in Europe, In his prompt reply he put his hand at 
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once on the weak spot : "The different results are to 
be explained by a difference in national temperament 
-here, we take chances."  He was right; our engi
neers do take chances; they interpret signals to please 
themselves; run past them, and-kill 77  passengers in 
15 days. 

But what are we to do? We cannot change "na
tional temperament," True; but we can at least curb 
it,  and we can do so in the case of the railroad en
gineer by extending the automatic principle, so that 
if he does not shut off steam for green l ights and put 
on air for red l ights, i t  wil l  be done for him. 

Let us place two levers on the engine and two cor
responding trips on the track, one within Sighting dis
tance of the green and the other within sighting dis
tance of the red signal. Let the green trip register 
with a lever that shuts an auxiliary throttle valve 
near the smokebox ; let the red trip register with 
another that will  set the emergency brake, Then 
should the engineer fail to shut off steam and let his 
engine coast on approaching the distant green signal , it 
will be shut off for him ; and if  he fail to set the 
brakes on sighting the home or red signal, the trip will 
open the train pipe. The levers could be so ar
ranged that i f  the engineer manipulated his throttle 
and brakes in accordance with the signals, there 
WQul d  be no connection made between the trips and 
the engine. The suggestion as to automatic a ir
brake connections with the red signal was made several 
years ago, and i t  is  excellent ; the green l ight tri p  
acting o n  t h e  throttle is a logical extension of the 
idea, 

"But," says the railroad official, "by the use of an 
absolutely automatic system you would destroy that 
element of watchfulness which it  is  our desire 
to cultivate in our engineers. They would become 
careless and would cease to watch for the signals. 
Then, should the signals fail ,  the chances of accident 
would be greater than before," Very good ; then let 
the roundhouse foreman set a seal upon the auto
matic levers on the locomotive before it starts on its 
trip ; and let it  be a cast-iron law of the railroad that 
if an engineer C>lme back with the green signal seal 
broken, he will be fined thirty days' pay, and that if 
the red seal be broken he will  lose his job,  and be 
blacklisted from Maine to Florida and from New 
York to the Pacific coast. 

Here is a system that would prove an almost abso
lute preventive of collision, and that, incidentally, 
would produce in the first brief month of its opera
tion a set of engineers who for alert vigilance would 
be hard to match. 

But to extend this  method to all  the block systems 
would be enormously costly. True ; but not so costly 
as to keep on killing 77 passengers in 15 days ; es
pecially if, as recent jury verdicts are suggesting, the 
people of the United States are waking up to the 
belief that the " how much" between a sheep and a 
man is some big multiple of 4 ,995 dollars. 

Furthermore, we must remember that, to-day, of 
our 200,000 miles of tracks, only 25,000 miles, or one
eighth, is  equipped with a block signal system of any 
kind, . And here we find another potent cause of our 
perpetually-recurring railroad horrors.  Train dis
patching by' telegraphic orders assists in keeping up 
the frightfully high average of railroad disasters . 
Take note of Accident Bulletin NO. 5 just issued by the 
Interstate Commerce Commission, which records that 
in the three months ending September 30 ,  1902,  263 
persons were killed and 2 ,613 injured in railroad dis
asters. At that rate, in the 15 months of which we 
have spoken, the total number of killed would run up 
to 1 ,315 and the injured to over 13 ,000.  

And to think that it is all preventable! Moreover, 
just as soon as we really understand how infinitely 
much a man is worth more than a sheep, it will be 
prevented-if not by the initiative of the railroads, 
then by legislative act compelling the application of 
a direct, engine-controlled, block signal system to 
every one of the 200,000 miles of track, 

.1 •.• 
GERMAN-AMERICAN WAR GAME, 

The series of war games now being played at Ports
mouth, between representatives of the American and 
German navies, has passed through the first critical 
stage, The close of this stage was an important battle
ship action in the Ph il ippines, in which the American 
fleet, owing to numerical inferiority, was practically 
wiped out, As those of our readers who are following 
thjs very interesting series in the SrpPLEME:"T are 
aware, at the openin g  of the war game the various 
contending fleets and squadrons on the checker boards 
were assumed to be in the exact positions in which 
the fleets of the two nations were at the date of the 
opening of the game. In the Pacific were sta
ti oned only four of our battleships, the 'Wisconsin," 
"Oregon," "Il l inois," and "Kentucky, "  with the moni
tors "Monterey" and " Monadnock." Immediately upon 
the declaration of war the Germans dispatched, post 
haste, to the Philippines a battleship fleet made up of 
the very latest of their new battleships that have been 
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completed within the last five years, al l  ships of Iii 
knots sp�ed. The principle of concentrating in superior 
force upon some chosen weak spot of the enemy's line 
is a sound one, and is unquestionably the course which 
would be fol lowed by Germany in a state of actual war, 
The United States players, to meet this move, wished 
to dispatch the North Atlantic fleet to Manila, but 
were prevented by the umpires frum doing so on the 
ground that American public opinion along the At
lantic coast would not allow the seaboard to be left in 
such an undefended condition, The umpires demanded 
two or three weeks' delay of the North Atlantic squad
ron until a system of patrol by monitors, etc., could 
be established. Even with this loss of time, however. 
the situation in the Philippines might have been saved 
had the Panama Canal been built and in operation ; 
for it would have been possible to send additional bat
tleships to Manila in time to provide an equal United 
States fighting force, if not a preponderance of 
strength, for the great naval battle that was impending 
off Manila. The full significance of these strategical 
lessons of the war game will be appreCiated, when it 
is remembered that the war game at Portsmouth is 
being fought out with absolute impartiality by B rit
ish officers, who take up the opposing fleets simply 
with a view to training themselves in naval tactics and 
strategy. Hence, to everyone who takes an intelligent 
interest in naval affairs in general, and is therefore 
capable of forecasting the trend of events in case of a 
German-American war, it will  not be surprising to 
learn that the three great lessons of the war game 
thus far developed are : first ,  that the far-distant Phil
ippines are our most vulnerable point, and therefore 
the probable ,seat of attack in our next naval war ; 
second, that if we are to render our navy fully effi
cient to cope with the new situation opened by the 
possession of the Philippines, we must dig the Panama 
Canal, and do it with all possible dispatch ; and third
ly, that the United States fleet, at its 'present strength, 
is totally inadequate to cope with the larger serililS of 
operations now demanded of us as a colonial power, 

After the defeat of the American fleet the German 
troops disembarked from the transports and made an 
assault on Manila which was repulsed, and this re
pulse, coupled with the advent of the American North 
Atlantic fleet, led to the re-embarking of the troops 
and the retreat of the German fleet to its naval base at 
Kiao Chau, China. Meanwhile, the second German 
battleship fleet, which crossed the Atlantic, captured 
Havana, and proceeded to recoal and refit, while the 
American fleet concentrated at Key West ; so that the 
situation to-day consists in the juxtapOSition of two op
posing fleets : a German Pacific fleet in Kiao Chau Har
bor blockaded by an equally powerful American fleet, 
and another German fleet in Havana Harbor watched 
by the American home squadron, In both hemispheres 
the combatants are so equally matched that the out
come is considered to be uncertain ; but likely in any 
case to terminate the war. 

------------ �.,� . .-------------
A REFRACTORY PISTON NEEDE D. 

This title may cause a cynical expert to say to him
self that pistons are generally refractory enough with
ou t calling for a new type, but that is as may be. The 
piston itself is a docile detail unl ess too much enforced 
by persons who follow tradition instead of exercising 
good judgment in the management of it, It  is noth
ing more or less than a sliding, steam-tight partition 
in a cylinder ; but to secure it  agains.t leakage various 
devices are used, most of them not only useless but 
harmful as welL Tradition teaches many that pack
ing rings should be very wide and heavy, and provided 
with stiff springs behind having set-screws through 
them, Whoever achieved this last-named absurdity 
in a piston should have had special mention, for he 
could not have given much thought to the matter, 
or he would have seen that a spring with a set
screw through it was no spring at all,  the elasticity 
and resiliency of it being destroyed. 

In so far as the rings are concerned, the best prac
tice now makes them as light as possible, in many 
cases dispensing with springs entirely. This type of 
piston is  used on the heaviest kind of work, with very 
high pressures, in locomotive and torpedo-boat en
gines, and is  wholly reliable against leakage, The ad
vantages are that being relieved from abnormal and 
unnecessary pressure on its walls, the cylinder wears 
true and is not scored or cut by the packing rings_ 
These last are called "snap rings," from the fact that 
they are sprung into the piston, having elasticity 
enough to go over its flanges and resume their form 
when they get into th e grooves provided in the piston 
for them, Tn the early history of the steam engine 
great difficulty was experienced in getting true eylin
ders, for the lack of proper boring mills; and it in 
said that Watt, in alluding to this, wrote to a friena 
that they had at last succeeded in getting their cylin
ders so nearly correct in this respect that they "coul d  
not insert a crown piece between the packing and the 
cylinder walls anywhere." I do not know how thIck 
a crown piece may have been in those days, a scant 
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sixteenth of an inch possibly ; but with such crude 
workmanship metall ic  packing rings were not pos
sible, so recourse was had to hempen gaskets, driven 
in tightly between the piston and cylinder wall. It 
is not so very long ago that this method was stil l  in 
use, for I have seen it put in in my day. W ith rrullt
ern machine tools cylinders can now be perfectly 
bored, and as a result there is no occasion for jamming 
rings tightly into cylinders, a snug fit being all that is 
required ; but it is necessary with this plan that the 
piston flanges should fill the cylinder, with no aHow
ance for clearance, beyond that needed to let the 
piston move freely in the cylinder without touching 
it. Some very large cylinders and pistons have been 
made in this way with the best results, especially in 
the direction of revolutions per minute of the crank
shaft. Friction being very much reduced, permits of 
increased piston speed. 

Now that ' higher steam pressures are employed, and 
superheated steam is introduced, in many plants me
tallic packing of whatever description is giving morfJ 
or less trouble, from the fact that hot metal bearing 
upon hot metal with any pressure at all does not be
have satisfactorily ; and designers are casting about 
for relief in this direction. Were it not for mineral 
oils with a high flash point, superheated steam en
gines would be impracticable, and even this makeshift, 
so to call it, does not wholly overcome the cutting of 
surfaces in contact. Gasoline and other explosive en
gines which generate high temperatures in their cyl
inders, experience the same trouble ; and if it is pos
sible to devise a piston which shall be immune from 
all derangements by excessive heat, a great advance 
will have been made. I am of the opinion that it can, 
and suggest, as one medium, plumbago rings of special 
design to suit the work required. As this substance 
is entirely neutral toward expansion and contraction , 
and capable of being molded into permanent forms 
suitable for' packing rings, I do not now see any rea
son which would render plumbago rings impracticable. 
Confined as they would be in  a cast-iron case, and not 
subjected to shock or jar, they should last a long time, 
w ith the possible exception of wear by attrition. This 
last would certainly give trouble for a short time until 
the cylinder became of mirror-like surface and pol
ish ; but when this is obtained, I believe that difficul
ties experienced with all metal rings would disappear 
for the work previously mentioned. 

There is room for a great diversity of forrr; and de
tail in the application of plumbago rings for packing, 
and the best and cheapest cannot be predicated ; trial 
and error will show the fittest, and an experiment to 
determine this would cost so l ittle that, from my point 
of view, it is worth a trial . E. P. W. 

...... 
MR. WESTINGHOUSE ON AMERICAN METHOD& IN 

STEEL-MAKING. 
At a banquet given in London recently to a large 

company of British railway men, financiers,  and scien
tists Mr. George Westinghouse made a noteworthy 
speech, in which he graphically compares European 
and Am€,ican methods of steel-making. 

Lord Kelvin had p reviously spoken of American 
methods. Mr. Westinghouse remarked that one of the 
English difficulties is inherent in an old-world, highly 
developed country. After a nation has worked pros
perously for a long time, it  opposes improvement or 
suggestion, thinking : Success with the old, discour
ages the introdu�tion of the new. In America, how· 
ever, the necessities have produced different results. 
Lord Kelvin said that England sent many men to 
America. Mr. Westinghouse acknowledged that, and 
added that it had also sent many i deas. The American 
patent records, patent decisions in infringement suits, 
show that among the references many inventions are 
of English origin, some of them containing ideas so 
complete, the wonder is that the inventions disclosed 
were not established fully and completely in your own 
land. These records seem to show that Americans and 
Englishmen have invented the same thing many times. 

America has always been short-handed with regard 
to labor. Manufacturers have been obliged to find 
methods whereby one man may accomplish the work 
of two or three men as compared with your practice 
here. The works of the country have had the best 
men from Europe : Englishmen, Germans, French, 
everybody-skilled men, highly trained men, as well 
as laboring men ; their experience has been combined 
with that of Americans, and thus there have been 
achieved results unattainable in  a country l ike Eng
land, where tliere is more labor than can well be kept 
employed. 

As an illustration of what has been accomplished by 
the use of electricity in a great industry, Mr. Westing
house cited the Homestead Mills of the Carnegie Com
pany. "Mr. Schwab," said Mr. Westinghouse, "is a 
genius in his way, particularly in the management of 
men. Mr. Carnegie believeu in him, and if M r. Schwab 

. made a suggestion in regard to the use of new appli· 
ances, even if it involved the tearing down of an old 
mill and putting up a new one, the new one was 
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ordered. W hat Mr. Schwab thought should be done, 
was done. As a result of such progressiveness we may 
see the splendid mills at Homestead where they pro
duce with about 4,000 men three times as much steel 
as the Krupp works produce with 1 5 ,000 men. The 
results are simply wonderful. You can start there to
day, in a building containing steel-melting furnaces, 
and you will  there see three men mounted on a car 
with the charging apparatus which is moved and op
erated by electricity. With a few movements of this 
ingenious contrivance three men charge twenty fur
naces, which prior to the use of electricity, would 
have required the labor of over 200 men. 

"You may go into the yard of the Homestead Mills 
where they pile the metal in stock. This yard is cov
ered by a system of overhead cranes, and the result 
is  that not only here, but in the mill ,  and in every 
other place, you may see great· weights l ifted and 
many undertakings going on without a single man 
exerting himself a bit."  

Continuing, Mr. Westinghouse said : " I  took some 
English friends to Homestead. Mr. Schwab, after 
guiding us through several departments, said : 'I 
will  now show you where we turn out 7 5 0 tons of 
plate girders per day.' The mill was in the shape of 
an 'L. '  We went into the short end of the 'L' where 
the furnaces were fed by natural gas, of course re
quiring no stokers. The end at which we entered had 
a rather low roof, and there was in sight a contrivance 
l ike a battering ram in front of the furnaces ; two 
workmen were sitting down eating their dinners near 
by ; no one else was present. I thought : 'Mr. Schwab 
has made a mistake, he has asked us to see a mill that 
is not in operation. ' But we went through the mill ,  
which was about 200 feet long ; and suddenly we heard 
a rattle and then saw a truck approaching loaded with 
a big ingot. No one touched the truck or the ingot. 
The load came to a platform, the crane overhead 
dropped a pair of tongs and quickly put the ingot on 
the roller table, and as it moved to the great rolls, it 
was automatically kept in place. The adjusUng screws 
of the rolls were turned by l ittle electric motors, and 
not a man in that house did a bit of work. We went 
back to the furnaces. There was a fifteen-year-old 
boy seated in a l ittl e place called the 'pulpit. ' He 
was able,  merely by the movement of levers, to open 
at will any of the furnace doors and move the car 
along. And we saw this car come in front of a fur
nace and the charging machine approach, and take out 
of the open furnace a hot ingot which was dropped on 
the car and moved off to its worK. There was this boy 
doing absolutely no hard work, and his mill was turn
ing out 750 tons of steel plate each day. My English 
friends said : 'England has no chance in competition 
with such methods. ' ' ' 

All this came about in America because of our 
necessities. There were not enough men to do the 
work There was a premium in favor of those who 
could invent machines to work and thus supply the 
deficiency. 

"At the Carnegie Mills," Mr. Westinghouse narrated, 
"we went to see three blast furnaces. They were 
making 1,800 tons of pig-iron in twenty-four hours. 
We saw only two or three men on a truck, which was 
m oved automatical ly. These men were Jetting the 
ore run from shoots and mixing it in the required 
quantity, and when they had filled a truck, it  was 
carried up and its contents dumped into a furnace 
whence it returned for another load. They were run
ning the metal into an immense receptacle into which 
the metal from all three furnaces was mixed. From 
this place the metal was taken as required,  put into a 
special tank, mounted on a car and taken to Home· 
stead, two or three miles away, to be poured into the 
furnaces ; on e heating only was required." 

. 1. I • 
LIGHTNING STRIKES THE NIAGARA POWER PLANT. 

BY ORRIN E. DUNLAP. 
The Niagara Falls Power Company suffered from a 

v€l'y remarkable disaster on the night of Thursday, 
January 29 , when lightn'ing struck the cables in the 
covered bridge that connects the generating station 
with the transformer house. This bridge is  a stone 
structure having a slate roof, and crosses the inlet 
canal. At one end of it stands power house No. 1 ,  in 
which 50,000 horse power is generated at a voltage of 
2,200. The greater portion of this vast amount of 
current is conducted by the cables of 1 ,000,000 cm. 
capacity across the bridge to the transformer station. 
The bolt of lightning that came out of the January 
sky shortcircuited the cables on the bridge, and fire 
started. Before it was extinguished the interior of 
the bridge and transformer station, as well as the 
roof of both, had been badly damaged, while the cable 
connections across the bridge were totally destroyed. 
Water thrown into the transformer station by the 
firemen wet several of the huge transformers, and 
these were useless until dried out. 

The destruction of the cables on the bridge caused 
no end of trouble, for it made impossible the distribu
tion of the 50,000 horse power of the station, with the 
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exception of the rotary service supply to the local 
electric l ines, the arc l ight station, and the Natural 
Food Con,pany. None of the generators were injured. 
However, the electric power supply of several of the 
tenants on the Power Company's lands, as well as that 
of the Buffalo and Niagara Falls Electric line, the 
Lockport-Buffalo line, and of industrial establishments 
in the Tonawandas, Lockport, and Buffalo, was wholly 
cut off. All the Niagara power sent to Buffalo passed 
across the cables on the burned bridge, in order that 
its voltage might be raised in the transformer station, 
and Buffalo was without Niagara power for its light
ing and trolley service. It would have been hard t.o 
find a more vital point at which to attack this great 
and wonderful generating station . For a brief time the 
machines in both of the big power houses were shut 
down ; but as soon as it was found to be possible, 
which was within an hour or so, the local trolley and 
l ighting services were renewed. 

While several of the industrial establishments at 
Niagara Falls were forced to shut down, the Buffalo 
and Lockport public fared much worse than Niagara 
Falls, because in Buffalo Niagara power enters into 
the lighting to a great extent, while the energy of 
Niagara is also used for the operation of the Buffalo 
and Lockport trolleys. All of thc Buffal o manufactur
ing establishments that have come to use Niagara 
power remained idle on Friday, the day following the 
N'iagara fire, as did also severa"! in the Tonawandas. 
Lockport was also seriously inconveni enced.  In Buf
falo many of the papers use Niagara power in the 
operation of their presses, and its absence forced 
them to take their forms to other establishments that 
had a source of power. In Buffalo the International 
Traction Company greatly cut down the number of 
cars operated. Its storage battery and stean; plant 
were brought into service. 

The scene of the fire had not had time to cool ere 
the repair work was in progress. Night and day the 
lllen worked under the watchful inspection of Supt. 
Barton. By noon Friday the company was prepared 
to send 10,000 horse power to Buffalo, but as this was 
about to be sent out a short circuit occurred, delaying 
the transmission until about 4 :  30  P. M. Later an ad
ditional 5,000 horse power was furnished Buffalo. By 
Saturday afternoon things were quite normal about 
the big power plants, and all but one of the local ten
ants of the Power Company were in the enjoyment of 
a power supply. Of course, all the effects of the dis
aster had not been eradicated, but the temporary cable 
installation gave all desired service, and work went 
on in the plants that had been idle. 

While the extent of the disaster was severely felt, it 
is probable that it could not have happened at a more 
timely moment. It was approaching 11 P. M. on 
Thursday, January 29 , that the power service to Buf
falo and other places was shut off, and at this hour 
the necessity of l ight and power was small ; and on 
Friday before darkness fell ,  Buffalo was in  receipt of 
power for lighting, etc. The Niagara power plants are 
protected by l ightning arresters, but this January bolt 
was unstopped by the apparatus, man had designed to 
make it prisoner. The electrical storm broke over 
Niagara Falls at noon Thursday, and at Echota, a sub
urb of the city, the lightning struck a house. During 
the evening there were many lightning flashes that 
were very sharp, while the thunder was very heavy. 

The damage to the cables alone was estimated at 
$ 25,000, but this an,ount does not cover the loss that 
was experienced. 

It  is now a theory of some of the electrical engi
neers connected with the Niagara power development 
that the lightning came in  over what is known as the 
Echota line. This l ine is an overhead construction 
and runs along the poles under the transmission line, 
branching off to go into the suburb of Echota. Its 
purpose is to feed the lights in the village of Echota 
and to supply power for the disposal works on the 
lands of the Niagara Falls Power Company. Despite 
th e fact that it was midwinter, the lightning that 
night was very sharp, and the idea is  entertained that 
after coming in over the line referred to, it starte,1 
a fire in the basement of the transformer station, 
where probably it burned some few minutes, finally 
causing a short circuit, which opened the circuit break
ers at the south end of the power house No. 1. The 
short circuit, it is supposed, set fire to tlJ.e cable insu
lation, the fire spreading to other cables located in the 
vicinity. After the insulation of these had burned , 
there was a general short circuit, which necessitated 
using the emergency switch to open the fields of the 
generators. It is thus believed that the fire originated 
in the basement of the transformer station, and owin-g 
to the draft or air currents the flames quickly spread 
into and through the bridge over the inlet cable toward 
the generating station. 

The rapidity with which the necessary repairs were 
made speaks well for the efficiency of the staff of the 
power company. A less admirably equipped plant 
might have been crippled for days. 
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A NO\lEL AERIAL TOt' !ACHT. 

The util ization of the wind in propell ing wheeled 
vehicles equipped with suitable sails, on level roads 
or hard sand beaches, is well known. In the i l lustra· 
tions herewith we have the same appl ication of wind 
force in an ingenious and simpler way, which will 
prove very attractive to young people as well as older 
yachtsmen, in that it provides a source of amuse
ment of a scientific character.  

The principal points of novelty are that the yacht, 
after traversing the length of wi re, automatically 
comes about and sails in  the opposite di 
rection, which is repeated and may be kept 
up indefinitely as long as the breeze blows. 

The yacht body is suspended from a wire 
frame shaped l ike an inverted triangle, at 
the two upper corners of which are two 
grooved housed wheels which travel on the 
track wire. The upper cross wire of this 
frame loops around the mast and steadies 
it  in a vertical position. The frame termi
nates at the bottom in a swivel plate, 
through the center of which the metal mast 
tube projects, the lower end being swaged 
to permit the yacht body to freely rotate 
on it. 

Passing through an angle plate riveted to 
the deck and attached to the swivel plate 
by a projecting pin, is a push rod sur-
rounded by a coiled spring. The pressure 
of this spring between the angle plate on the 
deck and the shoulder of the rod holds the 
yacht to its course until  it  has reached the 
end of the track wire. 

By means of a nut on the outer end of this 
rod the angle or position of the yacht body 
may be varied relatively with line of the 
wire, thereby adjusting the yacht for heavy 
or light winds, or according to their direc
tion. 

The yacht i s  made to go about by two long 
steel feeler·s, one end of which is attached 
to the outer end of the bowsprit. These are 
of piano wire heavily plated to prevent rust
ing. The free ends of these feelers are 
formed into hooks which are snapped onto 
the track wire. One feeler is pushed ahead of 
the yacht and the other trails aft on the wire_ 

The operation of these feelers is shown in the lower 
illustration. The feeler which was ahead of the yacht 
has reached the buffer spring clamped on the wire at 
the end of the run. The momentum of the yacht body 
in striking this spring through the feeler causes the 
bowsprit to turn around, thus turning the yacht onto 
the other tack, and causing it  to run to the opposite 
end of the course. I n  the il lustration showing the 
yacht turning, the full form of the supporting frame 
will be observed, as it  passes between the sails.  

In the upper i l l ustration, the wire feeler which trav
eled ahead of the yacht body before turning is now 
seen to follow or trail after it .  

The yacht sails best on a beam wind, and by the ad
justments previously spoken of can be accommodated 
to meet almost any wind, strong or weak. 

Mr. George Breed, a mechanical engineer of Phila
d elphia, Pa., is the inventor. Being unable to find a 
suitable name for this novel flying yacht, he has offered 
a prize for the best name that is  sent in. Particulars of 
the competition will be found in our advertising pages. 

Fig. I.-GENERAL VIEW OF THE KREBS AUTOMATIC 

CARBURETER. 

A, main air passage; B, float-feed chamoer· D, atomizing Dozzle; E, 
gasoline; G. throttle valve; H. throttle valve stem connected to gover. 
nor and actuated by movement of governor balls; T. filter; M M. 
auxiliary air openings; N, cap for removing filter; 0, box containing 
anxiliary air valve diaphragm; T. lug for attachmg carbureter; U. 
connection to suction pipe of motor; V, pipe for carrying off water from 
wat.r jacket� Z, gasoline inlet pipe 
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The most interesting sport to be had with this boat 
is in racing two of the yachts. For this purpose two 
wires are stretched parallel in a favorable place, and 
the contestants "toss up" for choice of position, which 
is the windward wire. The race is arranged to be to 
the end of the course and return, either once or as 
many times as may be agreed upon. Another method 
is to see which yacht will make the most trips in a 
given time. Each contestant holds his yacht until the 
word i s  given, then simply lets go without in any way 
helping the yacht to start off. 

A NOVEL AERIAL YACHT. 

AERIAL YACHT COMING ABOUT. 

It is found that the race is not always won by the 
yacht on the windward wire. Much depends on the 
seamanship of the contestants and the ability to adjust 
the yachts to the varying wind. The successful racer 
is the one who has carefully studied the behavior of 
h i s  yacht in all conditions of wind. 

I t  is usual to have a stretch of fifty feet of wire be
tween two posts on buildings for a sailing course, but 

.it can be longer i f  more wire is provided. 

• I •• • 
THE KREBS AUTOMATIC CARBURETER FOR GASOLINE 

ENGINES. 
Commandant Krebs has quite recently invented a 

carbureter for gasoline engines, which has some new 
and extremely valuable features. One oI the great 
disadvantages of all carbu reters used hitherto was that 
there -appeared to be no satisfactory method of secur
ing a uniform composition of the explosive mixture 
of gas and air at all speeds. The regulation of the 
composition of this mixture either had to be effected 
entirely by hand, or else it was accomplished by more 
or less automatic devices that were far from satisfac
tory. The new carbureter, however, performs this func· 
tion perfectly, since it is  based on the following new 
principle : When the motor is running at its mini
mum speed, the air is drawn in through an aperture of 
fixed dimensions, while another series of apertures 
of variable size is  closed. As the speed is increased, 
and, consequently, as the flow of gasol ine tends to 
become greater, more air is required, and this addition
al supply is admitted through the variable apertures, 
which now open more and more in proportion to the 
quantity of fluid that is used. The special features 
of the new d evice are two : 

1st. The shape of the apertures for the additional 
air supply. which has been determined by calculations 
based on the results of a series of experiments. 

2nd. The principle by which the variable apertures 
open in proportion to the flow of gasoline. 

Regarding the first point, without entering into de· 
tails, it may be stated that the form of aperture chosen 
is Y-shaped; it can be seen in Fig. 1, where these vari
ale apertures are denoted by M. For low speeds, the 
top of the Y only is open, while for higher speeds the 
lowe r  part also is graduall y  uncovered. 

The second point will be best explained after refer
ence to our illustrations. The gasoline enters the car
bureter through the pipe Z ( Figs. 1 and 2). It passes 
through a filter I, which can be detached by unscrew
ing the nut N, as shown in Fig. 2, into the float-feed 
chamber B, the float of which maintains a constant 
level in the spraying nozzle D. So far there is  noth
ing new. When the engine is  first started, it  draws 
in a charge of air through the invariable aperture A, 
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and this causes to issue from the nozzle D a spray of 
gasoline, the volume of which corresponds to the de
pression obtained by a speed of 200 revolutions per 
minute. 

For speeds greater than this, the requisite quantity 
of additional air enters by the apertures M. and mixes 
with the gas. The proper adjustment of the apertures 
1.1 is controlled entirely by the depression produced in 
the carbureter by the suction of the motor piston. In 
order to effect this, the carbureter has two hollow, cyl
indrical, sliding pistons, which serve to close or open 

certain ports in front of which they recip
rocate. The first of these G ( Fig. 1), or F 
(Fig. 2 ) ,  is connected by means of rod H 
with the governor, by which it is operated in 
the ordinary way characteristic of the Pan
hard motors. The first piston is, in fact, 
simply a throttle valve controlled by the ball 
governor, and at will, also, by the operator. 
The second piston, which servE'S to uncover 
the right proportion of the variable aper
tures, is dependent solely on the depression 
in the suction pipe. In general, the motion 
of the second piston closely follows that 
of the first, since the first, by feeding more 
or less gas to the motor, regulates its speed, 
and therefore its' suction, the strength of 
which determines the depression in the car
bureter. 

The second piston K, hollow l ike the first, 
moves vertical ly.  Its rod bears at the top 
a rubber d iaphragm Q ( Fig. 3 ) ,  fastened 
around its outer edge to the case 0, which 
it works. The chamber formed in the case 
0, above the diaphragm Q, has only one 
opening to the air-a small central hole 2 
mm. ( 0 .078 inch ) in diameter, so that when 
the. disk Q is drawn down by the suction 
of the motor and recedes from the top of 
the box P, the air enters comparatively 
slowly into the chamber PQ, which readily 
expands by the distending of the rubber dia
phragm. Similarly, when the disk rises 
under normal pressure, and the action of 
the spring R, the motion takes place grad-
ual ly, as the air in P Q escapes through the 
hole in the center of· the l id .  The large 

dimensions of the disk are essential in order to render 
the piston K sensitive to small changes in the depres
�ion. The small hole in the lid insures an even and 
gradual action of the valve. Thus the cylinder K, 
moving over the Y-shaped, variable apertures, admits 
a regulated supply of air in accordance with the de
gree of vacuum produced by the piston of  the motor ; 
and the constant proportion of the constituents of the 
fuel gas is attained with a perfection never reached 
before. The result is that a perfect mixture is ob
tained at all times, an d thus the maximum power at a 
given speed is always to be had from the motor. The 
obtaining of the 15 parts of air to 1 of gas ( by weight) 
that go to make up a perfect mixture, is no more left 
to chance or hazard, but is always mathematicaJly and 
precisely assured. 

The new carbureter is fitted to all 19 03 Panhard and 
Levasso r  automobiles, and was one of the features of 
the recent Paris and New York automobile shows.
Specially prepared for the SCIENTIFIC AMERICAN from 
an illustrated description in La Locomotion. 

Fig. 2.-PRINCIPAL PARTS OF THE CARBURETER. 
0, box containing rubber diaphragm that operates auxiliary air valve; M, 

auxiliary air opcning8; F, throtUc valve: 1, filter; A, main aIr tube 
WIthdrawn to show its shape. 

Fig. 3.-DETAILS OF THE AUXILIARY AIR VALVE AND 

ITS DIAPHRAGM. 
P, metal cover or box 0; Q. movable disk fastened to P bv rubber ring; 

K. air valve that closes openings M M; R. spring that presses Q 
against P when suction of motor cea.es, and that causes K to close 
proj;resiively openinl:S MM. 
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AN OL D DOUBLE-BARRELED CANNON. 
In one of the city squares of Athens, Ga., stands an 

interesting relic of the civil war-what is probably 
the only double-barreled cannon ever made. It  was 
designed by a resident of Athens for use in the Con
federate service, the idea being to discharge a pro
jectile from each barrel sirr,:ultaneously, the pro
jectiles to be connected by a chain. No chain wa,o; 
found to be sufficiently strong, however, to withstanrl. 
the strain, and the weapo'n was never tested in actual 
warfare. The cannon is  made of cast iron, and was 
molded at one of the ' local foundries. It  is  of 3-inch 
caliber, having a diarr,:eter across the mu.zzles of 8 
in ches, and across the barrels of 13 inches, while it  
is 55 inches in length. I t  is  provided with what is  
familiarly knowll as a "touchhole" in the  breech, con
necting with both barrels, so that it could be dis
charged by igniting a fuse if desired . .  The idea of the 
inventor was to connect the balls by a chain severa.! 
feet in length:; the ends of the chain being fastened 
into each by staples. Chain-shot was often used in 
naval battles to carry away the rigging of an enemy. 
It was discharged once after being bui lt, but unfortu
nately one barrel for some reason did not " go off." 
The force of the explosion of the other barrel tore 
the chain from the ball which remained, and gave a 

curved motion to the projectile.  As a result of this 
accident, it was considered too dangerous to adopt for 
use, and was stored away, finally being discovered only 
a few years ago in a shed. It was then mounted upon 
its present carriage, and placed in the park for an 
ornament. 

• • • 
THE SAU DSTON E QUARRIES OF OHIO. 

BY w. FRANK M'CLURE. 
The order of the three sandstone-producing States 

whose annual production exceeds in value $1,000,000 
has changed within the past year,  according to figures 
recently compiled by the United States Geolo?ical Sur
vey. Prior to this time New York held second place, 
with Pennsylvania third, but now Pennsylvania and 
New York have changed places. Ohio, the other of the 
three great sandstone States, is not only still in the 
lead, but the value of her product has shown a notice
able increase. Ohio's total production during the last 

Lifting a Sandstone Block. 

Sawing Sandstone by Machinery. 
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year was valued at $2 ,576,723, exceeding that of Penn
sylvania by $513,641 and that of New York by $1,245,-
396 and her increase over the preceding year is repre
sented by $343,127. 

Ohio also holds an interesting place among the stone
producing territories of the world in that here are 
said to be located the largest sandstone quarries ex
tant and from these quarries comes the bulk of all the '  
whetstones and grindstones of the country. The value 

A 
REBELLION. 

of her grindstone and whetstone product last year was 
$577,543 ,  It is this class of Ohio's stone product too 
th at is more in demand than her rough stone. 

Of Ohio's great quarries the one at North Amherst 
is typical of the sandstone mining. The accompany
ing photographs are i llustrative of a North Arr. ·herst 
quarry, and the claim has been made that this one IS 
the largest. The average height of its walls is'  a l ittle 
less than 125  feet, but in places a depth of 17 5  feet IS 
attained.  The circumference of this pit exceeds a mile 
and a half. To one who has never seen a quarry of 
huge dimensions a glance down from the edge of the 
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pit, or upward from a central point at the bottom, is a 
novelty, to say the least. The layers of stone are so 
distinct that they may be distinguished from one side 
of the quarry to the other. Another interesting feature 
is found in the different colors represented by the 
yarious strata. There are different qualities of sand
stone to be found in the same pit ; the kind used for 
whetstones or grindstones represents one stratum, while 
that used for building purposes represents another. 
Bluestone is  a kind of sandstone ; it is used for flag
ging and curbing. Sandstone, it  will be recalled, is but 
sand more or less firmly united.  

Like in the case of the coal mine many years are 
usually required to exhaust the supply. At North Am
herst it is  said to be more than thirty years since the 
great development of the quarries there was begun. 
Few rural sections witness the steady employment of as 
many men. A quarry of the size of the one illustrated 
often employs as many as 500.  The operations in which 
these men engage are not in the main intricate, and 
yet, as in nearly all l ines of industry, some skill is 
required in the different departments. 

In the removal of sandstone the first operation con
sists in bringing to bear an even pressure at the bot
tom of a block of stone simultaneously with the work 
of piercing the upper surface in numerous places. 
Steam drills are used to pierce the upper surface, while 
the pressure at the bottom is maintained by means of 
wedges. The row of drill holes from the surface rr.eets 
the wedge openings underneath . The second operation 
consists of sawing vertically from hoJ.e to hole. The 
saw used for this purpose is operated by steam power. 
When a block of the desired size is severed by means 
of the saws, it is hoisted by derricks. 

About the tops of the cliffs at the surface of the 
ground the further work of preparing sandstone for 
the market progresses. I t  is here that the grindstones 
assume shape. The ·stone to be used for this purpose is 
transformed from its square shape to a more circular 
form. I t  is  next placed upon a machine which causes 
it to revolve rapidly while the workmen ply their crow
bars in perfecting its shape. The saws used in cutting 
the rough stones of large dimensions into smaller ones 
of various sizes are simply long strips of iron which 
swing back and forth in gangs, thus wearing their 

Sandstone Layers in an Ohio Quarry. 

Drilling the Sandstone. 
THE SANDSTONE QUARRIES OF OHIO. 
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way through the piles of slone in the course of time. 
A mixture of  sand and water placed about the saw 
blades assists them in the operation of cutting. The 
gangs of saws are operated by machinery. 

In winter the qllarryrr�en clear the quarry of al l  
refuse material such as broken "tone and quantities 
o� sand . In the work of removin g the small bits of 
Etone and sand a locomotive hau l ing a train of flat 
cars will be found at many of the quarries. 

With reference to the sandstone quarries of the next 
State in rank to Ohio, Pennsylvania's yield has been 
increased largely in the line of building stone. The 
value o f  this  stone alone last year showed an increase 
ever the preceding year of $1,131,988 .  The bluestone 
localities also showed an increase in value of $44 ,90il .  
N otable also in conne�tion with Pennsylvania's stone 
q uarries has been the progress made toward the con
solidation of many of the sandstone and l imestone in
terests. Both railroads and quarrymen are interesteri 
in this move. 

I n  New York the principal sandstone region is in 
Orleans County. The belt  is said to  be a narrow one 
and not mnch more than 25 miles in length.  The stone 
from this section is largely used for building pur
poses. From these quarries also come large quantities 
of stone for paving. Another important stone belt IS 
near Potsdam, St.  Lawrence County. Although the pro
duction of the State for last year as a whole showeu 
a decrease. plans are on foot in  some sections for en
larging the handling facilities . Comparatively recent 
has been th e consolidation under one head of interests 
which in the past have been owned by many, and this,  
too,  will  result in quarrying upon a larger scale. 

• • • • • 
A NEW OIL BURNER. 

An improved oil  burner has recently been invented 
which is especially designed for use in the firebox of 
the ordinary domestic cooking stove or range. An 
essential feature of the invention is the design which 
permits the burner to be readily fitted into the stove 
without necessitating any material changes in the con
struction of the latter. The accompanying engraving 
illustrates the burner as placed in a range. I t  will  
be observed that the furnace consists of a body or log 
tapered at one end and provided with a longitudinally
extending flue into which the fuel is fed. This flue 
connects with a number of transversely-disposed fire 
or burner openings. Fuel is  fed by gravity into the 
log through a pipe connecting with an oil tank. The 
pipe leads to the rear end of the log, where i t  enters 
the generator, which consists of a malleable i ron pipe 
placed vertically before the tapered portion of the log.  
Here the oil  is vaporized and passes over the top of 
the log to a needle valve through which it is fed into 
the burner. The generator is so placed as to become 
thoroughly heated without coming into direct contact 
with the flames. In order to take up any overflow of 
oil  that may occur when first l ighting the burner, a 
drip-pan . lined with asbestos is provided under the 
needle valve and also under the body proper, as shown 
in  Fig. 1. As soon as the log has been sufficiently 
heated, this surplus oil is vaporized and passes up 
into the burner, as indicated by the arrows. In  thi s 
way the disagreeable odor which forms an objec
tionable. feature of so many oil burners is avoided .  
At t h e  same time the openings in t h e  bottom o f  
t h e  log serve t o  increase t h e  draft. I n  order t o  
further consume a l l  t h e  carbon a n d  make the 
burner absolutely odorless a water pipe is pro
vided for feeding water in drops into the jet at 
the needle valve.  T he water is immediately va
porized on coming into contact with the hot jet ,  
and passing into the burner assists i n  the COUl
bustion. The combustion of the gas, it is claimed , 
rs so complete that whatever deposit has been 
formed by the oil when first lit, is ,  in  a short 
time, consumed, and the firebricks soon look as 
clean as a new sheet of manila paper. The water 
feed also redu�es the noise of the bu,rning gas 
considerably. The flames fill the fireb(!X and 
shoot over the oven, heating the same very rap
idly and keeping it at a uniform temperature. 
Water in the boiler is made hot in a remarka"bly 
short time. Any good fuel can . be used which 
will be consumed at the rate of one and a half to 
two gallons per day.  The burner is also adapted 
for use in a furnace, a single burner being sum
cient to heat a medium-sized dwelling. The inventor 
of this device is  Mr. Oscar Falkenwalde, of Balti
more, Md.  

• • • • 
'rb e  Cu rren t  Su pplement. 

" Some New Arrivals at the London Zoo" is  the 
title of the article which opens the current SUPPLE
MENT, No. 1415 .  This article is not the only one on 
natural history, for Albert Hart discusses sponges, 
where they live and how they are obtained, and tells 
something of their uses. R .  Lydekker has something 
to say on some peculiar products. Foucault's pendu
lum experiments can be repeated by means of a smal l
scale apparatus which is fully illustrated and de
scribed. Dr. T .  Byard Collins gives a critical account 
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of the a irship of M. Frederick I ' Hoste. Miscel laneous 
articles, short, but bright and entertaining, are also 
included in the columns of the current SUPPLEMENT. 
Physicians will  appreCiate an article on the ambulance 
work in country districts of Germany. The Fire Walk 
Ceremony of Tahiti is one of the curious rites per
forn,ed by savage nations which has attracted no 
little attention among ethnologists. Prof. S .  P.  Lang
ley during a visit to the Fiji  I slands observed the 
ceremony carefu l ly and presents, III a very exhaustive 
article, a scientific explanation of the phenomena. 
Prof. Warren U pham, well known to paleontologists, 
writes on primitive man and his stone implements. 
Fred T . Jane continues his naval war game articles. 
The recent Berliner telephone transmitter patent de
cision is  digested .  

- I • •  _ 
VEN TILATOR. 

An excellent ventilator for use in summer weather 
is i l lustrated in the accompanying drawings. This ven
tilator may be attached to a wi.ndow casing to direct 

COMBINATION AWNING AN D VENTILATOR. 

or force air into a room through the open window. The 
device comprises a hood of canvas or awning material,  
or  it  may be formed of metal or wooden slats designed 
to  fol d  one on the other, similar to Venetian blinds. 
The front, or open end of the hood, is attached to a met
al bow which has swinging connection with one side of 
a frame, the other edges being secured to rails on this 
frame. The ends of the bow are connected to spiral 
springs which serve to hold the hood in its open posi
tion. By drawing the cord fastened to the cenLer of the 
bow the hood can be folded back so as not to obstruct 
the light from the window. The frame to which the 
h ood is secured is  mounted to slide in vertical guide
ways in the window casing. I t may be drawn up to 
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IMPROVED OIL BURNE R  PLACED IN A RA NGE. 

any desired position by operating the cord attached to 
the frame and passing over a pul ley at the top of the 
window casing. It is designed that the opening of the 
ventilator shall be placed in a general direction of the 
wind. If i t  be desired to change the direction of the 
ventilator, this can be easily  done by taking out a 
fastening screw of one of the guide plates of the win
dow casing. The ventilator frame can then be removed 
and reversed. In warm weather this device affords an 
efficient ventilator, shutting out the heat of the sun, 
and at the same time causing a greater circulation of 
air  in the room than would result were the open win
dow not provided with this device. The inventor of 
this device is Mr. Robert E. M. Bain, Century Building, 
St. Louis, Mo, 

Su b"ldlzl ng of �. r l l l "h Mer"Rntilc Vessels for N aval 

BY THY. LONDON c o n R E � PO N D E N T  OF THE SCIENTIFIC AMERICAN . 

The report of the committee organized by the British 
government upon the question of armed mercantile 
cruisers has been published. The committee were spe
cially appointed to investigate generally the problem 
of the utilization of mercantile vessels as auxiliary 
cruisers in time of war ; what boats might be secured 
for this purpose from the present mercantile fleet of 
Great Britain sufficiently strong from a structural 
point of view to carry an armament of 4 .7-inch guns at 
least ; and what vessels should be prevent.ed by subsidy 
from passing under a foreign flag. I n  this report the 
committee has embodied several recommendations, by 
which means the foregoing requirements might be ful
filled. The resu Its of the investigations of the com
mittee proved that the majority of the large vessels of 
the British mercantile marine of high speed are struc
turally strong enough to carry and fight 4 .7-inch giins ; 
are subdivided to the present requirements of the 
Admiralty ; and can be fitted with the official steering 
gear below the water lint) without difficulty, and at an 
expense of from £ 2,500 to £ 5,000 per annum, includ
ing interest on excess of first cost, depreciation, main
tenance, etc. I n  connection with the initial cost of 
vessels of 25 knots. which is the present desired speed 
of these vessels, and also the extent of the annual 
subsidy requi site to compensate private shipping com
panies running such vessels i n  ti mes of peace, three 
recommendatio'ns have been advanced by the commit
tee. 'fhe first suggestion is that the Naval Department 
should guarantee the representative cost of the vessel, 
to enable the shipping owner to raise the capital at 
the nominal rate of interest of 3 per cent instead of 
the general 5 per cent ; or secondly the Admiralty 
should contribute a lump sum toward the first cost 
of the vessel , thereby reducing the shipping owner's 
outlay ; or  thirdly, the Admiralty should make an an
nual payment exteqding over a number of years. 

The committee has based its calculations upon the 
present cost of running large mercantile vessels, but 
has not overlooked the fact that in the future the 
expense of I unning will possibly be greatly reduced 
by the employment of oil fuel, steam turbines, etc. 
With regard to the subsidy, they suggest th:at it would 
be necessary to guarantee the bounty for a considerable 
period, such as ten years. To provide against the pos
sibility of any such subsidized vessels being trans
ferred under another flag, without the consent of the 
Admiralty, as was recently done in connection with 
the White Star Line, the committee advance a sugges
tion by which means such action might be controverted 
and their interests in a vessel secured. During the 
term of the subsidy the Admiralty should be regis
tered owners of 33-64ths of the vessel at least, the 
profits being left wholly to the company, and legal 
security being taken to show that all owners' obliga
tions should appertain exclUSively to the company. 
The committee estimate that the cost of building liners 
to fulfill the purposes of armed . cruisers of 25 knots 
speed and 52,000 1. H. P., such as the Cunard Com
pany have in hand,  would be approximately $5 ,000,000 
per ves;;el . In  connection with the tenders for the 

two new 25-knot vessels the Cunard Company are 
building for the Admiralty, in accordance with 
the terms of the subsidy agreement issued a few 
weeks ago, the Naval Department have imposed 
very severe and unusual conditions upon the 
builders. The contracted speed is to be 25 knots, 
and if  at the end of twelve months' service the 
boats have not averaged this speed throughout 
their voyages during the year, they may be re
turned to the builders. To be more explicit, this 
stipulation practically means that the boats have 
to undergo one year's speed trial. The majority of 
the shipbuilders in the country consider this an 
impossible condition, since after the vessel has 
passed out of their hands it might fail to main
tain the requisite speed from causes over which 
they had no control .  Also in view of the enormous 
risk a shipbuilder will incur in the construction 
of the vessels, which may possibly be thrown back 
upon his hands after a year's service, many of the 
builders have refrained from tendering for the 
construction of the ships. The government are 
advancing the necessary capital to build these 
two boats at three per cent interest, on the 

security of the entire Cunard fleet, including these two 
new vessels, and the Naval Department are paying the 
company $750,000 per annum for the use, when neces
sary, of the entire Cunard fleet. 

. , e t 4l' 
A photographic  copy of the fourth patent issued by 

the United States was recently secured by the authori
ties at Washington, who have been recently engaged in 
a search to recover some of the oldest: papers. The 
whereabouts of the original of this one is  not known. 
It  was granted on January 29, 1781,  and was issued to 
Francis Bailey, of Philadelphia, and covered a process 
for "performing punches." The document bears the 
signatures of George Washington, Thomas Jpfferson. 
and Edward Randolph. 
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A S u s p e nded T u n ne l .  

To the Editor of the SCIENTIFIC AMERlCA:"f : 

I n  the issue of the SCIENTIFIC AMER ICAN of January 
24 last, in an article on "New Methods of Tunneling," 
you describe three methods suggested for the support 
or foundations of the proposed North and East River 
tu nnels of the Pennsylvania Railroad Company. I n  my 
opinion, there are serious objections to each of these 
plans. 

The one proposed by Mr. J acobs, the railroad com
pany's engineer, is , if  I understand it correctly, simply 
a gi rder bridge of several spans incased in a tunnel 
with toundations at each span reaching down to  bed
rock. The inclosing of these girders inside the tunnel 
makes it necessary to build the tunnel of very larg<l 
out,side dIameter, which fact makes it  very difficult of 
construction and very costly. 

Mr. i::!ooysmith's plan of freezing the silt is,  I be
lieve, too much of an experimental nature, as yet, for 
tunneling to warrant its adoption in an undertaking 
of this n.agnitude. The adoption of Mr.  Sooysmith'S 
plan of driving piles throughout the whole length of 
the tunnel would certainly disturb the silt through 
which the tunnel would have to be pushed, to such an 
extent that in all  probability it would be of the con
sistency of builder's mortar, and consequently very 
difficult to tunnel through. 

As to Mr. Reno's plan of pushing the tunnel in the 
usual way by means of a shield, and the use of com
pressed air, I believe it to be the correct way ; but as 
to his method of providing a foundation for the tun· 
nel, I cannot approve, for the reason that the solidity 
of the concrete foundation would depend entirely upon 
the solidity of the silt or other material upon which 
t.he concrete rested . Consequently, it  seems to me it 
would be quite unsafe to rely upon a foundation of this 
nature. 

With you r permission, Mr. Editor, I will suggest a 
plan for supporting these tunnels, entirely different 
from either of the above named. I would suggest that 
the tunnels be built in the usual way, as Mr.  Reno 
suggests, by the use of a shield and compressed air, 
and that at each end of the tunnels, as close to the, 
water's edge as possible, a substantial

' 
foundation be 

built  upon the bedrock, and of sufficient height to 
reach about half way up the tunnels at each side. 
These foundations are for the purpose of supporting 
wire cables, which would be run through the inside of 
the tunnels, one at each side, and securely fastened 
thereto and anchored at each end, as in those of any 
large suspension bridge. From these two cables the 
('ar tracks would be suspended. This method o� sus
pending the tunnels on wire cables would effect a very 
large ' saving, as the diameter of the tunnel could be 
much .less than those containing bridge girders. It 
could also be built in much less time than either of the 
three plans above mentioned, as the tunnel and the 
cable foundations '

could be proceeded with sin.ultane-
ously. J .  S .  PARMENTER. , 

Woodstock, Ontario, Canada, February 2, 1903.  

e . •  , .  

T h e  C a u se o f  'rll u ll d e r  " ga i ll .  

To the Editor of the SCIE:"fTIFIC AMER ICAN : 

I note with interest the theory of the cause of thun
der advanced by Robert V. R. Reynolds on page 4 1  of 
your issue of January 17. 

I fully agree with Mr. Reynol ds as to the fallacy of 
t he vacuum theory. Perhaps most fairly educated 
m en will recall how unsatisfactory was the explana
tion of the learned ( ? ) professor who first imparted 
to them the information that the noise of thunder is 
"due to the air rushing in to fill  the vacuum caused 
by lightning paSSing through it ; "  when to their boy
ish minds every peal of thunder within their hearing 
had already flrmly established the conviction that 
in  each case " somethin's busted," "exploded," "blown 
up." 

In later years, when called to n,"ind at all, the con
vi ction is still more firm ,with m e  that a deafening 
peal of thunder is the result of a violent explosion of 
gases of high efficiency, rather than the rUShi�g to· 
gether of walls  of air at about normal atmospheric 
pressure. 

The vacuum theory seems unreasonable and u n

satisfactory in at least two part iculars : 
First : So far as I am aware, it hal:' never yet been 

satisfactorily demonstrated that  the mere discharge, 
or passage, by whatever ' technical term designated, of 

an electrical current, however powerful ,  through the 
a.tmosphere, produces any percept i ble disturbance in 

that atmosphere or any port ion of i t ,  let alone di'3-
placing oceans of air ,  l eaving a ('ompletely walled-in 
vacuum of thousands or millions of cubic feet. 

Second : Granting the creation of the vacuum,  the 
theory that a volume of . all' regaining its equi l ibrium 
under flfteen pounds pressure can produce the deafen
ing roar of a peal of thunder seems absurd and pre· 

posterous. 
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I f  this "air rushing in to fill  a vacuum" theory is  
st i l l  being advanced by the salaried professors of 
sQience throughout the country, as Mr. Reynolds' ar
ticle seems to indicate, then certainly some sugges
tions from laymen may not be amiss. Following this 
example, and also "at the risk of advancing a theory 
which may have been already presented by meteor
ologists," I will suggest a theory somewhat at vari
ance with that of Mr. Reynolds. 

Some years since, a friend-Prof. H.  A. Lewis, 
superintendent of our schools-and myself, whiled 
away a leisure afternoon in experimenting with some 
new apparatus just received for the high school labora
tory. Among other experiments we decomposed a 
small quantity of water by electrolysis, using for the 
purpose a small cell battery. The apparatus is  very 
inexpensive, and the experime�t may be tried by any 
novice, with a little instruction from some high school 
stu dent familiar with the experiment. 

Two glass tubes, clos.ed at one end, were filled with 
water and then inverted in a dish of water, in the 
usual manner, for the reception of the hydrogen and 
oxygen gases respectively. 

These twc apparently harmless gases, as is generally 
uuderstood , become highly explosive when brought in 
<:ontact with each other i n  proper proportions and a 
flame applied. Accordingly, when the hydrogen tube 
was two-thirds filled,  the battery was disconnected,  
and the balance of the hydrogen tube was carefully 
filled with oxygen from the other tube.  The wires 
were then properly arranged to pass a spark through 
the gases, the battery again connected , and the ex
pected happened-a violent miniature explosion, shat
tering the glass tube into fragments, while the gases, 
following a natural law, as the result  of the explo
sioJl fel l to the table in the form of the water from 
which they had been deconiposed . 

Briefly, a slight electrical current, with the aid of a 
l ittle sulphuric acid,  decomposes a dish of ordinary 
water into two gases, hydrogen and .oxygen. These 
two gases are collected, and brought together in 
proper proportions. A spark fron.' the same cu rrent 
that generated the gases converts them into the same 
water from which they were generated, or decom
posed ; the water falls into the dish from which it 
started . Here, then, seemed to us the logical sol u
tion of the cause of thunder. 

Now, as to the application : The heavy, moisture
laden clouus represent a huge dish of water. The 
electricity of the atmosphere furnishes a current equal 
to that of perhaps millions or billions of our experi
mental cell battery. This current, with resources of 
a magnitude beyond comprehension, rapidly decom
poses the water of the heavily satu rated atmosphere 
or clouds, into the two gases in vast volumes. 

These gases rise in strata possibly miles and m iles 
in  length-limited only by the extent of the field, or 
water cloud, upon which the current i s  operating. In 
rising they rapidly commingle or pern.eate each other, 
until there is all explosive mixture of tremendous 
volume. When the conditions are right-when the 
proportions are correct to form a high exp'osive-a 
flash from the same current that has been generating 
the elements of this mixture explodes the charge, and 
we have thunder as the result of a violent explosion 
-either as a short sharp crash due to the explosion 
of a limited volume of the gas directly overhead 
01' in the immediate vicinity of the hearer or 
the long, reverberating rol l ,  due to the difference 
in time required for the sound waves to travel to the 
ear fron. the nearest to the farthest point of an explo
sion of a long stratum of the gas, returning possibly for 
miles along the �rest of some heavy cloud.  

I s  not this a more rational ,  logical theory as to the 
cause of thunder than that it  is caused by a volume 
of air at fifteen pounds pressu re rushing in to 
fill  a vacuum that has never been demonstrated to 
exist ? 

I f  this theory or Etolution of the cau se of thunder is 
not perfectly logical i n  every sense,  wil l  the Sc m :-i 
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not ? 

One further point : The wise professor who ex
plained the vacuum theory of thunder, also explainecl 
that the heavy precipitation of min immediately fol
lowing a heavy peal of thunder, was due to the con
cussion-the vibrat i on from the concussion jarring 
the moisture together into drops and shaldng the 
drops down, as a boy shakes apples from a tree.  
While it is  t rue that there may be some basis for the 
theory that detonation, such as that of heavy can
nonading, etc . ,  will  precipitate moisture,  it  is sti l l  open 
to question ; and how much more simple and logical  
is  the explanation that the heavy precipitation im· 
mediately following a peal  of thunder,  amounting in 
some instances to a cloudburst,  or the d ropping of a l ·  
most a solid body o f  water, is on ly  a natu ral conse· 
quence. 

The same expl osion which causes the sound of tlll lll
del' also converts a large volume of gases into pure 
water-the wl;l.ter Simply falls from force of gravity 
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in greater or l ess quantities in proportion to. the 
volume of gases exploded and converted into water. 

E.  L.  BATES. 
Pentwater, Mich.,  January 21,  1903 .  
[The commonly accepted mode of accounting for 

thunder may be stated in a few words as follows : 
"The lightning heats the air in i ts path, causing sud
den expansion and compression all round, followed by 
a sudden rush of air into the partial vacuum thus 
produced." ( Quoted from Silvanus Thompson's 

, "Elementary Lessons in Electricity and Magnetism. " )  
W e  presume that this is the theory with which Mr. 

Reynolds and Mr. Bates are dissatisfied. 
We would venture to suggest that they hav� at

tached too little importance to the first part of the 
statement of this theory as given in Prof. Thomp
son's book . 

When hydrogen and oxygen unite to form water 
vapor i t  is the heat produced, and it only, which 
causes the explosion, for at the same temperature the 
hydrogen and oxygen together occupy more space than 
the water vapor form�d ( supposing i t  to remain 
vapor and not to condense to water ) .  

H, + 0 = H20. 
2 vols. + 1 vol. = 2 vols. 

So whether there is any electrolysis of the water 
or not it is equally true that the noise of thunder is 
produced by the sudden heating of the substances in 
the path of the l ightning as stated above. The ex
pansion causes a compression of the surrounding air 
which rushes in  to fil l  the partial vacuum. This in 
turn forms a second partial vacuum and thus the al
ternate condensation and rarefaction of the air pro
duces sound waves. Judging by the pitch of the 
sound produced these waves are very long, which 
shows that the disturbance also must have a "reat 
length.  To introduce any hypothesis of an electro
lytic dissociation only complicates matters and more
over brings in an element of doubt, where none is 
needed, and by which nothing is gained. 

I t  is  very doubtful i f  the presence of any ordinary 
quantity of moisture in the air appreciably affects the 
nature of the noise of thunder. From the conditions 
of the case ( i . e . ,  the extremely high temperature and 
the suddenness of the l ightning ) ,  it  seems extremely 
improbable. It is no small matt�r for a large volume 
of air to be heated to several thousands of degrees 
centigrade in a vanishingly small part of a second . and 
the presence or absence of a small percentage of water 
is not l ikely to tell in view of the magnitude of th

'
e 

effect attributable to the heating of the air alone.
E n . l  

T h e  L a lll1:ley A e ro d r o llle's A eeld .. ll ta] F l ll!;b t .  

Prof .  Langley's aerodrome took a rather unexpected 
flight on January 31. The machine was moored to a 
houseboat i n  the Potomac. During a heavy gale it  
rose from its usual recumbent position and tried to 
soar.  I t  was fastened to the houseboat, but is said 
to have snapped the mooring l ines of the boat and 
to have taken that along with it .  According to the 
watermen along the river, the houseboat was dragged 
along for a while, while the machine maneuvered 
strangely in the air. After a number of peculiar 
twists and turns the aerodron,"e and the boat ran into 
a steamer. Twenty feet of the steamer's guard rai l 
were torn away. The aerodrome was caught in a flag
pole. 

• • • •  
On October 21 Prof. Cunningham delivered the Hux

ley lecture discussing the subject of right· handedness 
and left-brainedness. So far as evidence goes it seems 
probable that right-handedness was a characteristic 
of man at a very early period.  It is an inherited 
quality in  the same sense that the potential quality 
of articulate speech in man and of song in birds are 
inherited possessions. Investigation shows that right

handedness is due to a transmitted functional pre
emin�nce of the left brain, and this factor prevents 
an osci l lat.ion of the cond ition from one side to the 
other in those curious cases in which the right and 
left sides of the body are reversed and the thoracic 
and abdominal viscera transposed . The greater part, 
if  not the whole ,  of the motor incitations which lead 
to articulate speech go out from the speech center i ll 
the left cerebral hemisphere. Left-handed people 
speal, from the right brain.  

. I e • 
Mr. J. N. Maskelyne, of London. has been experi

ment i n g  for some time past with a wi re'less telegraphic 
apparatus of h is  own design, which i s  being installed 
l1 pon a number of cable vessels. Maskelyne has at
tracteil no l i t t le  attention by his attempt at tapping 
Marconi ' s  mes�ages . He has installed a station at 
Porthcurnow in Cornwal l ,  18  miles from Marconi 's 
Pol dhu station. and has been able to receive some of 
t h e  messages t hat Marconi has dispatched to or from 
P o l d h u .  Maskelyne even received and deciphered the 
messages t ransIl)itted by Marconi from Nova Scotia . 
Marconi claim s  that Maskelyne received only imper
fectly attuned messages. 
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THE INVENTIONS OF DR. WILLIAM CHURCH. 

(Continued from first page. ) 
effected by means of a cam ( not shown ) ,  which, in the 
further advance of the wheel I, struck the. friction 
roller at the upper end of the lever 0, and caused the 
opposite end of that lever to draw forward the matrix 
bar by its connecting piece P. 

The next operation was that of discharging the types 
from the mold, which was done by a cam ( not show n )  
on the periphery o f  the wheel I coming into contact 
with the friction roller of a lever, connected bv its 
shaft with the lever R, so that both moved to
gether. By the movement of the first-mentioned 
lever, the lever R forced down the punch-bar S, 
connected with it by the link m, from the under
side of which bar clearing punches protruded. 
By the descent of the punches into the groove of 
the mold-bar B, the types were projected down
ward and descended into a guide which was 
twisted one-quarter around, in order to bring the 
bodies of the type into proper position, so that 
they could arrange themselves side by side in 
the same manner as when placed in a line by 
a compositor. The last-mentioned cam having 
passed the friction roller of the lever Q, the 
weight V' descended and lifted the lever R, 
which raised the punches out of the molds to 
their former position. Another cam, on one of 
the spokes of the wheel I, now struck the roller 
at the lower end of the lever 0, and pushed it 
back, thereby causing the connecting piece p to 
drive back the matrix bar C to its former po
sition. The locking of the matrix-bar was now 
to be effected by stil l  another cam ( not shown ) 
which callie into contact with the under side of 
the friction roller of the lever M, which pushed 
it back again, and drew the previously mentioned 
wedges up into the slots of the loops. The next 
motion of the mechanism was the sliding of 
the mold bar back into its former position. This 
was done by the friction roller of the lever L ( as 
the wheel I passed onward ) ,  descending from an en
larged part of the periphery of the wheel I to the re
duced part of the periphery. The lever L connected 
with its short lever was pulled down by the weight 
and shifted the mold-bar back to its initial position. 
'the wh eel I having performed an entire revolution, 
brought the cam c again under the friction roller of 
the lever J, thereby raising the plunger and permit· 
ting another operation of the casting to begin.  After 
the types descended in the twisted guides, they were 
pushed backward into the ranges of the box D, by 
means of the guide cams V V, fixed upon the shaft H 
of the hand wheel G. The friction roller at the end 
of the lever W acted between these cams. By the 
revolution of the shaft and the cam, the lever W was 
caused to oscillate so that the bar X connected with 
the punch projector bar was reciprocated. Thus, at 
every revolution the punches were forced through the 
twisted guides tc drive the types one after the other 
in  their exact position into the ranges of the box D. 

Having disposed 
and arranged the 
several types into 
narrow boxes or 
slips, each slip con
taining a great 
number of types of 
the same letters, 
was placed in the 
upper part of the 
composing machine 
in boxes A A .  F'tom 
these boxes the 
types were re
moved by a mech
a n i  s m operated 
through the move
ment of a keyboard, 
very much as in the 
modern typewriter 
or  linotype ma
chine. But since 
Dr. Church knew 
knew nothing of 
t y p e w  r i t el's, he 
quaintly tells us 
that this composing 
machine of his is 
o p e  r a t  e d "in a 
manner somewhat 
sin,ilar to  the jacks 
and keys of a 
harpsichord." The 
heads of the verti
cal key-levers or 
"jacks" slide in 
slits formed in a 
plate . The num
ber of jacks is 
equal to the num-
ber of boxes of 
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type. When one of the keys was depressed by the fin
ger, the end of the corresponding jack was caused to 
advance and push forward the undermost type of the 
corresponding file. By the descent of the key the bar 
c was forced down, thereby depressing the arIL'S d, and 
raising a lever, by which a clock train, situated back 
of the machine and therefore not shown, was set i n  
o'peration. This clock train gave oscillating motion t o  
two rods, Q Q,  rising ' up to a cross lever which was 
fixed upon a shaft s.  At the front end of the shaft the 
arm t was fixed , forIJling nearly a right angle with 

IN TERIOR OF AN ARIZONA CAVE-J'AIL. 

the cross lever. Our i l lustration shows the action of 
this arm t upon the shaft v .  To the right of the arm t 

is fixed a corresponding arm u. Both arms were oper
ated together by cross rods w. The clock train, on the 
depression ' of a key, caused the ends of the cross lever 
to vibrate, which caused the arms t and u to swing 
from side to side. To the lower ends of these arms 
small rods x x were attached, which at every vibration 
of the arms carried attached collectors y y toward the 
m iddle of the race z and back again .  

I t  is  n o w  necessary to refer to t h e  situation o f  the 
type which has been pushed forward by a key lever 
into the race z. The collectors in advancing brought 
the type into the center under the beak of the lever c' , 

at which instant the clock train caused the back part 
of the lever c' to be lifted and the type to be placed 
under its beak and to be pushed down the aperture <1: 
into the curved channel e' which "acts as a COIL'POSing 
st.ick," Dr. Church tells us, In this mechanical com
posing-stick the types accumulated and were progreso 
sively collected into words and sentences, and these 

DR. WILLIAM CHURCH'S TYPE-CASTING MACHINE OF 1822. 
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were then taken and adju�;ted into l ines by hand or 
collected into pages by means of a box which was 
placed at the side of the machine at the end of the 
"composing stick" e'. 

The third portion of Mr. Church's invention is a 
press for prii1ti�g and delivering the sheets in a pile. 
The inking rollers were mounted i n  a frame, and were 
supplied from a distributing table with a lateral move
ment. At each movement of the frame ink was trans
ferred by the rearmost inking roller from an endless 
band connected with a trough, and having a ratchet 

movement consequent on that of the roller frame. 
The roller fraILe was driven to and fro over the 
form by means of a belt connected with the shaft 
of a crank wheel. Having proceeded nearly over 
the form the roller frame was locked by means 
of a slider with the frisket frame and carried it 
under the platen. The impression was given by 
the rising of the type by a knee lever or descent 
of the platen. The printed sheet was then re
moved by nippers on endless bands passing over 
and under the platen · and discharged.  The regiS
ter points were attached to the frisket "in a man
ner similar to that by w 1.ich they are attached 
to the tympan of an ordinary press." The frisket 
was furnished with wedg€s which dropped into 
corresponding recesses in the platen or in the 
table and thiIs insured perfect register. 

In Hansard's "Typographia,". published in 1825,  
some interesting criticisms are to be found on 
Church's method of casting and composing type. 
After disclosing the operation of Church's ma
chines, the writer remarks : "Well-suppose aU 
this done, the performer also perfect in his 
knowledge of the keys and beginning to play hIS 
lesson-how long would he proceed with his 
tune without meeting with son,e unluckY note 
in  his ballad, without having to call for some 
performers to play in concert ? One to help the 
instrument to space out its lines ; set its heads 

( italics I suppose would be provided for by another 
row of keys and pipes to answer those of the swel l  
organ ) ; then another to set  smaller type for  notes ; a 
worp. 01' two of Greek or Hebrew, or, perhaps, side notes 
to the word ; to space out heads, gage and tie up the 
'pages ; to emboss, correct, etc. To effect this saving 
of three parts in four of a compositor's labor, would 
take one key player, two helpers, one reader; one en
gineer, and one artist to keep such a machin� in re
pai r ;  and then if a simple key or trigger out of the 
153 wanted for the boxes or a pair of cases shoul� get 
out of tune, the whole foundry and composing ma
chinery must all be brought to a dead stop." Hansard 
also refers to the "invention of one M. Henri Did9t of 
Paris, made patent in this country by Louis John 
Pouchee, for casting type at the rate of 24,000 per 
hour." Hansard states that there is a complete i den
tity in the machine

.
ry of M. Didot and Dr. Church ; 

"and this, according to the law of patents, will  put the 
exclusive right of the latter to any part of his patents 
to some jeopardy if ever contested,  But an English 

expired patent an
ticipated them all ; 
at least that this 
idea of casting type 
in multiplex molds 
is not entirely 
novel will be seen 
by referring to an 
expired patent of 
William Nicholson, 
granted to him in 
1 7 9 0 ."  I n t h i s 
Hansard is wrong. 
The S C I E N T I F I C 
AMERICAN has tak
en the trouble t.o 
look up this patent 
of Mr. Nicholson of 
1 7 90,  and does not 
find that it  involves 
the setting of type 
by machinery as 1n 
the Church patent. 
We are, therefore, 
probably correct in 
assuming that Dr. 
Church's invention 
is about the first 
patented type-cast
ing and type-com
posing machine. 

A CAVE USED AS A 

J'AIL. 

One of t h e  
strongest jails in 
the country is  10' 
cated in Graham 
County, Arizona, in 
the town of Clif
ton. This com· 
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munity is situated in a valley on one side of which 
rises a hill composed principally of quartz rock. When 
the county authorities desired to have a place for 
confining prisoners, it was decided to make an exca
vation in the hillside, which was done by blowing out 
the rock with explosives. The opening was made 
merely large enough for one man to pass through 
without difficulty, while the interior was excavated 
like a coal mine, and divided by natural partitions into 
four cells. No effort was made to finish the interior 
of the cells, the roof and sides being left in the 
jagged condition caused by the blasting. To admit 
air  and l ight, several holes were made in  the hillside, 
also by means of explosives, and the openings se
cured by bars of steel about an inch in  diameter, 
driven into holes in the rock and cemented. 

The entrance was fastened by IL'eans of a door also 
composed of steel bars ; but as a means of further 
protection and to provide accommodation for the 
sheriff and his officers, an artificial wing or vestibule 

The Large Sheave. 

Head House and . Cables. 

was constructed of rough masonry, the stone which 
had been blasted out of the excavation being used for 
this purpose. The vestibule is divided into two sec· 
tions, so that, in order to reach the jail proper, one 
must go through three barred gates. While the cells 
are but four in  number, each is  large enough to hold 
several inmates, and this novel jail can accommo· 
date a score of persons at one time if  desired. Al
though the walls, sides, and roof are composed of 
rock, the interior is dr-y, and the inmates suffer far 
less discomfort than many of those who are placed 
in artificial structures. The thinnest part of the wall 
of this jail is over six feet in thickness, so the jail ,  
besides being fireproof, is certainly secure. 

• t e ,  • 
In order to prevent the substitution of inferior goods 

in an original bottle, an inventor who has recently 
secured a patent on his scheme. proposes to embed a 
dime or other coin in the body of the bottle, which, he 
claims, will be sufficient inducement to secure the de
struction of the vessel when it has been emptied . 

Scientific American 
TRANSPORTING LUMBER ACROSS DEEP GORGES. 

In the higher altitudes of the Sierra Nevadas in 
California are some of the most magnificent forests of 
sugar pine to be found on the western continent. The 
difficulty of marketing the product is intensified by the 
many natural obstructions which are characteristic of 
this region. The timber lands are intersected by deep 
and precipitous canons or  gorges over which the 
timber has to be carried before the railroad is  reached, 
a1' operation expensive and extremely liable to acci· 
dent. An instance is  the case of the Eldorado'  Lumber 
Company, a San Francisco corporation owning an 
immense tract including thousands of acres of splen
did timber on the South Fork of the American River 
in Placer County. This river is the largest affluent of 
the Sacramento. Years ago the lands were owned by 
a company which expended a million dollars in build
ing dams on the river and constructing railroads to con
nect with the main lines at Placervil le, but fioods car
ried away the dams and obstructed the railroad. 

constructed with a solid wire core % inch in diameter, 
around which 57 wires, each 0 .154 inch in diameter, 
are twisted in opposite layers of 13, 1& and 25 
strands respectively.  The cables have an u ltimate 
strength of 125  tons and are anchored in solid rock. 
Two tunnels were driven for over twenty feet into 
the solid granite and at the end the cables are fas
tened into heavy castings and anchored into tons of 
solid concrete. Connecting rods are threaded through
out their entire length, so as to regulate the slack and 
restore the equili brium of the cables when disturbed, 
thus maintaining at all times a constant level. Though 
the velocity of the wind in exposed places in the high 
Sierras is often great, yet the cables are but little af
fected . 

The engine, clutch wheel and connections are placed 
at the north end of the cable and the cage is  oper
ated from this point by an endless wire cable passing 
around a sheave at the south terminal which is 35 
feet lower than the engine. The transmission cable i s  

Anchorage and Tightening- Devices. 

View of Tramway LOOking Through the Head House. 
TRANSPORTING LUMBER ACROSS DEEP GORGES. 

After many years of disaster, the original company 
succumbed and the present organization succeeded to 
all its rights and privileges. Some of the most valu
able of the timber lands on the tract are separated 
by a deep gorge of the American, h aving .in this in
stance a breadth of only 2,650 feet at a height of 1 ,000 
feet above the river bed. Formerly lumber had been 
transported over this depression by a cable tramway 
extending up the sides of the mountain and crossing 
the river by a suspension bridge. This plan, success
ful for a time, was slow and expensive as well as dan
gerous in the extreme, and it was determined to aban
don it Tor a less objectionable plan, if  engineering 
talent could be found that could suggest one. Mr.  
Edward J.  Parsons, C.  E. .  of the California Wire Works, 
devised the met.hod of overcoming the difficulty, which 
was adopted and has now been installed . All difficul
ties attending the transportation of lumber in carload 
lots have been surmounted. Two cables each 3,000 feet 
long and 1 7-16 inches in diameter were thrown across 
the canon. Each weighs l4lh tons . The cables are 

held and operated by horizontally placed wheels. In 
case · of accident to the cables these clutches would en
able the car to be drawn to the nearest or either ter
minal. 

The skeleton cage in which the car of lumber is 
transported is  of steel and it travels on the cables 
by eight deeply grooved wheels. The rails upon 
which the car of lumber rests connect with the road
bed at either terminal. 

Clutches hold the car wheel securely in position. 
'I'he cost of the improvement was less than $12,000, 
and the success of the enterprise i s  assured. 

• • • • • 
Much interest is manifested in the offer of a $3,()00 

cash prize by the World's Fair authorities to any person 
who shall successfully transmit without wires electrical 
energy amounting to one-tenth of a horse power 1,000 
feet.  This achievement, if performed , would mark a 
new step in the .development of electrical science. Many 
experiments have been made in the direction sug· 
gested. 
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J l 8 
VENOMOUS BERPENTB.-L 

BY RA NDOLPH I. GEARE. 
IT is probably safe to say that the average person 

cannot tell a venomous from a non-venomous snake, 
by mere observation, and knows but l ittle as to the 
character of the venom, 01' how snake-bites should 
be treated . Many a life might have been saved, 
had 'Specific knowl edge on these points been gen
erally disseminated. 

At the outset i t  may be well to state that, so 
far as North Alli'erican snakes are concerned,  
nearly all those whose scales on the under side, 
from the vent backward, extend in one row across 
the body are poisonous ; whereas, those which 
have a dividing ( median ) l ine, and a row of 
scales on each side of it,  are non-poisonous. 

I n  North America, omitting Mexico, there are 
about one hu ndred and sixty-five species of snakes, 
of which some twenty ( counting the several kinds 
of rattlesnakes ) are venomous. These include t he 
Elpids, or Coral Snakes ; the Copperhead ( Ag

kistrodon contortrix ) ;  the Water Moccasin ( Ag
k istrodon piscivorus ) ;  two species of Sistrurus 
( Sistrurus miliarium o r  Ground Rattler, and 
Sistrurus catenatus or Massasauga ) ;  and a num
ber of species of Rattlesnake ( Crotalus ) , such as 
the Dog-faced Rattlesnake ( Crotalus mo lossus ) ,  

the Banded Rattlesnake ( Crotalus horrid us ) , the 
Diamond Rattlesnake ( Crotalus adamanteus ) ,  the 
Texas Rattlesnake ( Crotalus atrox ) ,  the Red Diamond 
Rattlesnake ( Crotalus atrox ru ber ) , the Pacific Rattle
snake ( Crotalus lucifer ) , the Tiger Rattlesnake ( Cro

talus tigris ) ,  the Horned Rattlesnake ( Crotalus cer

astes ) ,  the Green Rattlesnake ( Crotalus lepidus ) ,  the 
White Rattlesnake ( Crotalus m itche l lii ) ,  the Red 
Rattlesnake ( Crotalus mitchellii pyrrh1ls ) ,  and Price's 
Rattlesnake ( Crotalus priHi ) , 

The Coral snakes are very re
tiring in their habits, and are 
possessed of a gentle and ami· 
able temperament, but when 
greatly provoked, they can in· 
flict a bite much more venOlli'OUS 
than that of a rattlesnake or 
moccasin of the same size . 

The habits of the Sonoran 
Coral Snake are not yet \Vell 
known. It  belongs to the "Low· 
er Sonoran" province, but seems 
restricted to the regions east of 
the Great Colorado River and 
west of the Continental Divide. 
It  has been found as far north 
as Fort Whipple and at certain 
points in southern Arizona, ex
tending south into Mexico, at 
least as far as Batopilas, in  the 
State of Chihuahua, in  the in' 
terior, and to Guaymas, Sonora, 
on the Gulf of California. The 
fore part of the head of this 
snake is black. Back of this is 
a yellow or creamy white ring, 
and behind this, a broad l ight 
brick-red ring involving eleven 
scales. Next to this is another 
creamy-white ring, followed by a black · ring eight 
scales wide. Behind this come black and red rings, 
alternately, these being separated by white rings. In 
brief, there are eleven black and eleven red rings on 
the body, separated by twice as many white ones.  The 
tail is ringed with black and white, without any red. 

Strange to say, the Coral snakes are closely related 
morphologically with the Cobra of 
India ( Naja tripudians ) ;  that is to 
say, they agree closely with that 
deadly group of serpents in external 
and internal structure, although so 
utterly dissimilar in general appear
ance. 

Apart from the Coral Snakes, all 
other North American venomous 
snakes may be classed under the 
name of Pit Vipers or Crotalids.  
The word " pit" relates to the deep 
depression found in rattlesnakes, 
copperheads, and moccasins on both 
sides of the face between the nos
tril and the eye Furthermore, this  
characteristic applies only to the 
Crotalids, and its presence at once 
places the serpent in the "danger
ous" category. The true use of this 
"pit," which extends into the n.-ax
illary bone, does not seem to have 
been definitely discovered, but Prof. 
Leydig regards it as the organ of a 
sixth sense, from the fact that he  
found it was supplied with a thick 
nerve, somewhat analogous to that 
of the retina of the eye or the laby
rinth of the ear. Of late years there 
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has grown up quite a strong tendeney to ri�ard the 
"pit" as an auxiliary auditory organ. 

The Copperhead, also known in different localities 
by the names Upland Moccasin, Chunkhead, Deaf Ad
der, Pilot Snake, etc . ,  is perhaps to be more dreaded 

A COPPERHEAD. 

than any other American snake . Not having a rattle, 
it  cannot sound an alarm, even if i t  wanted to, and its 
danger is increased by the fact that its movements 
are rapid-much more so than those of the rattle
snake, than which it is also much more aggressive. 
There is  some comfort in the assurance that its 
poison, in proportion to the quantity, is less virulent 

ADULT WATER MOCCASIN. 

and its bite less dangerous than that of the Rattl e
snake. The body of the Copperhead, which species 
s!;ldom exceeds three feet in length, is  strong and 
thick, ending in a short t.ail provided underneath 
with a row of shields. The color of the upper parts 
is  a beautiful coppery brown, becoming lighter on 
the sides, with dark-brown spots of a characteristic 

THE DIAMOND RATTLESNAKE (CROTAL U S  ADAMAN T EUS). 
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hourglass·shaped form. It generally inhabits low 
ground and is found fron, the 45th parallel of north 
latitude to the extreme south of the eastern United 
States. I t  produces its young alive, like all other 
crotalids, the average number of the members of a 

family ranking from seven to nine. 
The Water Moccasin ( Agkistrodon piscivorus ) , 

which seldom exceeds four feet in length, is a very 
venomous snake, and is more to be dreaded than 
the Rattlesnake, as it will attack anything and 
everything on sight, and without apparent provo· 
cation. With its mouth wide open, it  erects itself ·  
boldly and darts forward with a rapid spring. Its 
color is a greenish brown, and it may be recog
nized by a number of dark bands somewhat sim
ilar to those of the Copperhead. I ts range extends 
southward from North Carolina ; over the whole 
of North America, and westward as far as the 
Rocky Mountains. This serpent is  especial ly 
plentiful near rivers, marshes, and in swalliVY 
lands. According to one authority it delights i n  
climbing trees-apparently for the pleasure of 
basking in the sun. It is  reported that some 
specimens in the Zoological Garden in Berlin be
came very tame and gentle toward their keeper, 
who finally handled them without fear. They 
would take their food-fishes or even raw meat
from the forceps held in his hand. Toward other 
snakes they were very savage, and it is  stated that 

their bite is dangerous to other poisonous snakes, al· 
though not injuriou's to others of the same species. 

Most conspi cuous among the Pit Vipers ( Crotalids ) , 

which are common to Asia and America, are the 
dreaded Rattlesnakes. These latter, however, are con
fined to America. They are distinguished by the 
jointed, horny appendage at the end of the tail, com-

monly known as the "rattle." In 
young specimens the tail ends in 
a simple "button," which is  the 
last joint of the tail. By the 
tirr:e the snake has reached ma
turity, twenty or more rings 
may have been interpolated be
tween it and the s<:!aly portion of 
the tail. 

There are so many kinds of 
rattlesnal{es . in  this country that 
it would be tedious to the read
er, and superfluous indeed, to at
tempt a description of them all. 
The most prominent American 
species are the "Banded," also 
known as the "Northern" or 
"Timber," and the "Diamond" 
rattlesnake, and only these tWO 
species will be treated at length 
in this article. 

The Diamond rattlesnake 
( Crotalus adaman teus ) some
times attains the length of eight 
feet. This is strictly a southern 
species, its range being confined 
to the seaboard below the Caro
linas. Its favorite haunts are 
damp, shady places. I t  differs 
from the common rattlesnake in 

its coloration. The ground color is a beautiful green
ish ,  or occasi onally golden brown ; upon this is a 
triple lozenge-shaped chain-pattern on each side of the 
back, the golden yellow l ines of which stand out in  
marked contrast to the  dark dialli'onds of the  ground 
color. A blackish-brown band runs from the muzzle 
through each eye to the corner of the mouth ; and the 

top of the head is  either uniformly 
colored, or ornamented with irreg· 
ular markings. 

( To be continued . )  

T h e  excavations that have been 
carried on for some time past for 
the discovery of the Temple of Ve· 
nus on the ridge of Mount Kotilyon, 
in Arcadia, have resulted in partial 
success, by the unearthing of a pol" 
tion of the edifice. Pausanius 
speaks highly of this temple, and its 
discovery is of great importance 
from the archreological point of 
v iew. A marble slab bearing the 
inscription '' 'Pan, Artemis, and Ap
pol on" has been brought to l ight in 
the course of the excavations, which 
were made under the superinten· 
dence of M. Kourounioti, inspector 
of antiquities, and sent to the Min
istry for Public Instruction. It is 
assumed from this inscription that, 
besides the Temple of Venus, of 
which Pausanius speaks, another 
temple dedicated to these ancient 
deities, must have existed in close 
proximity. 
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� L egal Notes. � 
J:'ATE:"> '1' UW:'iERSHIP BY OHAL A(lHEE�IEXT.-Frank 

B. Cook brought an action against the Sterling 
Electric Company in which principles

' 
of law are in

volved that should be studied by every inventor. Frank 
B.  Cook alleged that he was the first and original in. 
ventor of a certain telephone switchboard patented on 
January 16, 1900. He claimed that the defendants in
fringed on his patent. In  reply the defendants stated 
that Cook, prior to the issuance of the patents, made 
an agreement with the defendants, the Sterling Elec
tric Co., whereby he granted to the Company the exclu
sive right to make, use and sell, and to license others 
to mal,e ,  use and sell, the switchboards which he had 
patented, during the full term of seventeen years. In 
consideration of the granting 'of this exclusive right 
the Sterling Electric Company claimed to have trans
ferred to Cook 400 shares of its capital stock, valued 
at $40,000,  together with $8,000 in cash . Since the 
making of this oral agreement, the defendants alleged 
that Cook had repeatedly stated orally and in writing 
that the Company had been authorized and exclusively 
l icensed to work his patent during its entire term. 

The court entertained no doubt that an oral agree
ment for the sale of an invention, founded on a suffi
cient consideration, made pending an application for 
a patent, is valid in equity and constitutes a good de
fense to a suit brought by such inventor after he has 
obtained a patent for the invention. The inventor of 
a new and useful improvement acquires thereby no 
exclusive right to it until he obtains a patent. The 
exclusive right is created by the patent, and no suit 
can be maintained by the inventor against anyone for 
using it before the patent is  obtained . But the inven
tor of a new and useful improvement is vested by law 
with an inchoate right to its exclusive use which he 
may perfect and make absolute by proceeding in the 
manner which the law requires. Cook possessed this 
inchoate right at the time the oral agreement of sale 
was made. The invention had then been made and an 
application was pending to obtain a patent. 

This inchoate right to the exclusive use of the inven
tion was a property right and the subject of bargain 
and sale unless forbidden by the statute. The statute 
( Section 4898 R. S .  U.  S. ) does not prohibit such bar
gain and sale. It  applies solely to the aSSignment, 
conveyance or grant of a patent or  an interest therein, 
arid not to the sale of the invention before the issuance 
of a patent. The statute does not profess to deal with 
the invention until the inchoate right to its exclusive 
use has been perfected and made absolute by the ob
taining of a patent. Before the patent is granted, the 
sale of the inchoate right to the exclusive use of an 
inventi on is governed by the general principles of the 
law relating to bargains and sales. 

The case of Gayler v .  Wilder, 51 U.  S . ,  477, decides 
that the inchoate right to an invention may be sold 
and assigned before a patent therefor has been granted .  
I n  that case, it is true, the  assignment was in writing, 
but unless a right of property existed in the invention 
before the patent was issued, the assignment would 
have been invalid  for want of a subject-matter on 
which it could operate. In this country, where the 
principle of the patent laws is  recognized, where an 
invention is regarded as property which may be set 
apart for a person's own exclusive use, why is it not 
assignable without an' enabling statute ? What reason 
can be assigned why an invention which is regarded 
as property shall not be transferable like other prop
erty, there being nothing in the statute to prohibit i t ?  
T h e  court thought it could b e  done. An oral assignment 
of invention, before the issuance of a patent there
for, is  valid, and invests the purchaser with the equita
ble title, and the inventor who, after such assignment 
or  sale, obtains a patent, holds the legal title in  trust 
for the owner of the equitable title. 

The cases [ referring to citations omitted here] 
establish the doctrine that an oral agreement for the 
sale and assignment of the inchoate right to the exclu
sive right of an invention before a patent has been 
granted therefor is not within the statute of frauds, 
nor within Secti on 4898 of the ReVised Statutes , requir
ing the assignment of a patent or of an interest therein 
to be in writing, and that such an agreement may be 
specially enforced in equity upon sufficient proof 
thereof. 

I t  is (�Iaimed that whatever may be the equitable 
rights of the defendants under the agreement, the legal 
title is in the complainant and that the oral agree
ment cannot be set up as a defense, and that the de
fendants should file a bill setting up their equitable 
rights and compel a transfer of the legal title. 

It  suffices to say that this contention overlooks th'l 
fact that this is  a suit in a court of equity, where, i'1 
matters within its jurisdiction, an equitable title is as 
good as a legal title as to all parties affected by su ch 
equity. It  cannot be maintained in a court of e0 uity 
that a party holrUn(! the. equitable title will be denie(l 
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his equitable rights by the holder of the naked legal 
title. In  such a case the holder of the legal title 
stands, in a court of equity, as a mere trustee for the 
use and benefit of the owner of the equitable title or 
estate, It certainly would be against conscience to 
permit a complainant, .while holding the consideration 
for the oral agreement of �ale, to pursue the defendants 
as wrong-doers. 

The plea was allowed as sufficient, with leave to the 
complainant to reply thereto, if  so advised, within 20 
days ; failing to reply, the bill  to be dismissed. 

SOllIE AMENDMENTS TO THE PATENT LAws.-American 
inventors and manufacturers have since May 30,  
1887,  when the United States became a signatory 
to the International Convention for the Protection 
of Industrial Property, been able to claim, within pre
scribed periods, the dates of the filing of their United 
States patent and trade-mark application!, as their 
dates of priority in the other countries which are 
members of the Convention. The articles of the Con
vention have now been amended, and the period dur
ing which inventors may claim priority under the rules 
has b�en greatly enlarged. Amendments have also been 
made which will aid manufacturers and merchants to 
more fully protect their trade-marks abroad.  

The most important amendment is the extension of 
the time in which inventors may file their patent ap
plications in the countries which are members of the 
Convention. Under the old rules this time was six 
months, counting from the filing of the patent applica
tion in the home country, with an allowance of an 
additional month for the citizens and subjects . of coun
tries beyond the sea. Article 4 ,  as it has been amended, 
extends this time in all cases to twelve months, count
ing from the filing of the home application. Provided 
an inventor files his patent application in the countries 
which have signed the Convention within this extenrled 
time, he will enjoy a right of priority which will not be 
invalidated by acts accomplished in the interval, such 
as the filing of an application by another, the publica
tion of the invention or its exploitation. This is 
very important to American inventors, as the 
laws of many foreign countries, unlike the 
law in the United States, make it necessary 
to file a patent application under an earlier 
date than that on which the invention becomes pub
l icly known in said foreign countries , or is disclosed in 
public print in any country. This provision is also 
especially beneficial to American inventors, for in most 
foreign countries patents are granted to the person 
claiming the earl iest filing date , whether he is the in
ventor or not. The effect of this feature of the for
eign patent laws is seldom ful.ly realized by applicants 
who are accustomed to our American patent procedure 
and who believe that the first inventor is always en
titled to the foreign patents. In many cases, how
ever, subsequent inventors and others who have ob
tained information concerning inventions have ob
tained valid  foreign patents . With this extension of 
time in which to file foreign applications, inventors 
will feel freer to place their improvements on the 
market on the filing of the United States application, 
and they will  also be in a better position to interest 
capital in their foreign patent applications. Still,  as 
Germany, Austria-Hungary, Russia, and some other 
important countries, are not members of the Conven
tion, inventors should remember that the Conven
tion rules do not apply in all the foreign countries . 

In the patent laws of many of the foreign countries, 
provision is made for the commencement of the manu
facture of the invention within a prescribed time, but 
the final protocol annexed to the International Con
vention, declares that patents shall not suffer forfeiture 
by reason of non-working, except in cases where the 
patentee cannot justify the cause of his inaction after 
three years from the filing of his application. As this 
provision is remedial we believe that it will be l iberally 
construed. 

While the time in which to file foreign trade-mark 
appl ications has not been extended for American ap
plicants, the provisions for the protection of regis
trants' rights have been more carefully drawn, and 
there has been added a section giving foreigners who 
are entitled to rights  under the Convention all the 
benefits accorded to citizens or subjects of a country 
against unfai r competition. 

The amended Convention was signed on December 
1 4 ,  1900 ,  and was ratified by the United States Senate 
and the President last spring. The United States State 
Department has requested the Commissioner of Patents 
to  take the initiative in presenting to Congress a form 
of amendment of the United States patent ' statutes 
in conformity with the I nternational Convention. The 
bill has been introduced in the present Congress and is 
n ow in the hands of the House and Senate Committees 
on Patents. But this is  as far as t�e matter has gone,  
and unless the committees mal,e haste to report th(> ] ' : ' 1  

� that our patent law may b e  amended in  accoJ'rl :L1C ' 
,·: : th the rules of t h e  International Convention wit !� ) :  
tmdue delay, citizens of this country will be unJ.bk 
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to have the benefits of the Convention rules in the 
foreign countries, because of our failure to recipro
cate. Inventors and others interested in the bill shod d 
write to their Congressmen and use what influence 
they can to have the bill  advanced. 

TH�; ROBINSO� CAR WHEEL PATE�T CONSTRUED.--On 

November 23, 1897,  letters patent were granted to Rob
inson for an invention, the object of which waE to 
make a composite wheel with the outer portions or 
sides of one metal , and the inner portions of another, 
and in the case of pulleys to give to the center of the 
groove of the pulley . a  hard or chilled surface, while 
leaving the balance of the metal soft. Suit was 
brought by Robinson against the Chicago Railway Com
pany for infringement of this patent. 

A study of the patent in suit clearly discloses that 
Robinson supposed that, when he filed his application 
for letters patent, the patent carried with it three 
particular inventions : ( 1 )  that he had invented an 
improved method or process for casting composite or 
other wheels ; ( 2 )  that he had invented an improved 
form of mold adapted to carry out such improved 
method or process for casting composite or other car 
wheels ; and ( 3 )  that he had invented a new wheel or 
rEsulting pl'Oduct thereby. Only two claims were in
fringed,  and they claimed a specific construction only. 
The court was convinced that the patent in suit rose 
to the level of distinct invention in the production of 
a composite metallic wheel ; but was equally  con
vinced that as to the claims in issue, Ro'binson had 
contented himself with covering only a particular me
chanical form or combination of mold. adapted to carry 
out the improved process and to produce the desired 
wheel product. In these two respects-the improved 
process and the wheel product-Robinson made a sub
stantial step forward in the practical effectiveness of 
the molders' art. The defense in substance contended 
that there was no infringement by construing the 
claims literally.  The court construed the patent in 
the same light, and held that, although the claims were 
valid, they were not infringed. 

CALCIl: M  CARBIDE LI'l'lUA'fION I :'i  ENGLAND .-An im
portant legal decision was recently given in the Eng
lish Court of Appeals in the case of the Acetylene 
Il luminating Company ( Limited ) vs. The United Alk
ali Company ( Limited ) .  The plaintiffs appealed from 
the judgment of Mr. Justice Buckley dismissing the 
action, by which it was sought to restrain an alleged 
infringement of a patent for the manufacture of cal
cium carbide. The patent, of which the plaintiffs 
were the owners, was taken out by Mr. Wilson, in 
1894 . The defendants denied infringement, and made 
the usual allegations, that the patent was bad for 
want of invention and novelty. The antiCipations 
cited, were a previous patent taken out by the same 
perMn in the United States in 1892,  and disclosures 
in communications by M .  Merison to a French scien
tific institution. The first claim in the specification 
was for the manufacture of crystalline calcium car
bide by subjecting lime and c:1l'bonaceous matter in 
suitable proportions to the continued action of elec

·trically generated heat, and in the specification the pat
entee said that he employed a suitable electric fur
nace, such as a Siemens furnace. The plaintiff's case 
was that the patentee was the first person to show 
how to manufacture calcium carbide on a commer
cial scale ,  and that the patentee was confined to using 
an electric furnace, so that the current passed throug. 
the material but not to an arc furnace, as distin
guished from an incandescent · furnace. The appeal wail 
di�missed. 

RlUHT TO RELIEF 1 :-<  EQUITY FOR TRADEM ARK IN
FRl �GEMENT.-It is an old maxim that a complainant 
who comes into a court of equity must come with 
clean hands. The old rule is once more applied in 
the case of the Preservaline Manufacturing Com
pany against Heller Chemical Company ( 118  Fed. 
Rep. 103 ) .  The court held that the use by a manu
facturer of an article for several years after a patent 
therefor had expired, of advertising circulars con
t aining the word "patented ,"  or statements clearly 
implying that it was protected by a patent, which 
ci rculars were incl osed in the packages in which the 
article was sol d ,  is such a fraud as will preclude re
lief in equity against unfair competition, although no 
such statements were made in connection with com
plainant's trademark, or on the packages themselves ; 
it being impossible for the court to determine to what 
extent the value of complainant's business, which it 
is asked to protect, is due to such fraudulent action. 

Infringement is not escaped by changing the form of 
t h e  parts of a patented combination without essentially 
varying the principle or mode of operation of the 
c " iginal invention ; but where a new combination of old 
clements is such. that it produces a new mode of 

peration and a beneficial result., there may be a pat' 
ntable invention. 
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RECENTLY PATE N TE D  INVE N TIONS, 

Agricultural IlDplelDents. 

1JI'; V I C E  FOR CUTT I N G  W EEDS AND 
S T I R R I N G  S O I L.-H . D. CLAYTON, Edmond, 
Kan8. :\l r. C layton ' s  imp rovement relates to 
an agricu ltural  i m p lement used for cutting 
weeds and sti r ring soil,  and more particularly 
employed in crops p lanted with a l i ster. The 
machine consists, mainly, of a pair of sleds 
connected hy means of a long board, the sleds 
being preferably p u l led by fou r horses, and is 
p rovided with cutting mechanism for sever
ing weeds and for p u lverizing the surface of 
the soi l .  

STUBBLE-SHA VEH.-T. X. LANDRY, La
badievil le, La. The stubble-shaver ' i s  devised 
to provide an apparatus in which the blades 
employed may be easily and quickly adj usted 
to and from the ground and reversed and 
wherein a lso the blades w i l l  have guided ver
tical movement. Another p rOVISIOn is a 
separator for the stubble, placed at the rear 
of the blades, which separator i s  p rovided with 
a roller to enable i t  t o  pass readi ly over the 
ground however uneven the surface. The 
sha ver has a light and strong frame and is 
mounted to move upon runners. 

Eleetrlcal Devices. 

ACCC:\I C LATOR-I'LAT E.-W. KRAUSHAAR, 
Neumii h l ,  Ithe inland, Germany. In this stor
age-battery-plate there is  p rovided a leaden 
p l a t e  f u rnished with ribs of lead cut th rough 
at certain points. The cuts are so a rranged 
that the ribs can be separated into sma l l  
pieces w i thout weakening a n y  p o i n t  of th,� 
plate.  By this arrangement of cuts the "plate 
can be cast more easi ly. The cuts in one strip 
are opposite the middle point of cuts in the 
adjoining strips which i s  an advantage over 
cut8 which go right t hrough the core, as here 
the lead, as soon as i t  comes to a part of the 
core, can flow through the opening in the 
neighboring rib. 

den and 8evere strains a t  each lift or rise of the 
part to which the rope i s  connected, so that the 
lift may be easy at the same time that the mo
mentum of the tools In the downward movement 
permits a harder blow to be struck than if 
the attachment were a rigid one. To this end 
Mr. Rank employs a pneumatic apparatus ap
p lied to a walking-beam and other Darts such 
a s  are usually used i n  wel l-dri l l ing. 

GOVERNOR AND T H HOTTLE-VALVE-CON
'l.'HOLLI N G  M E C H A � I S l\l.-H. R. HAIN, Los 
Angeles, Cal. The aim of this invention IS  to 
furnish certain improvements in that type 
of engines used for auto-vebicles. The meehan
iSIl\ embodies a peculiar co-operative a r range
ment of centrifugal governor devices and 
manually-opera table means both connected with 
the thrott le-valve, and each capable of inde
pendent movement for control ling the valve, 
and other a rrangements of parts bearing on 
the control of speed. 

Hardware. 

LATC H.-A. WILLIAMS, United States 
Army, Manila, Philippine I slands. This I s  an 
improvement in door locks or latches especially 
adapted for heavy-hinged doors,  a l though it 
may be u sed on sliding doors,  or other kinds 
of doors. The object is  to p rovide a latch
operating means by which the hand in grip
ping' and opening the door a l so ope rates a t  the. 
same time or movement to retract the latch ' 
and to hold it in an inactive position .  The 
latch may be Imndled from either side of a 
door. 

Meehanieal Deviees. 

YENDI :>; G  l\IACII I N E.-F. E .  H UXLEY, Ro· 
chester, � .  Y. ri'he i m lJ l'ovement relates to 
a coin-controlled device for lead'pencil",  slate· 
pend Is, or like articles. In the machine, a 
casing is a rranged with a storage-chamher 
and a discharging cylinder for articles to be 
sold ; a coin- receiving lever having a slot for 
the passage of a coin I s  mounted to swing in 
the casing ; a movahle pin in the slot works 
outward when the lever springs downward ; by 

D. an inward movement of a p ush·bar a receiving· 
l\I c :>; m LL,  Whitmire,  S. C. This invention reo lever i s  moved downward through connections lates to p ressure-controlled automatic valves. hetween the bar and lever ; gear connections 
It provides a dry· valve for the pipe-line be- between the pu sh.bar and the. delivery cylinder tween the main water-supply pipe leading from discharge the articles ; and a spring moves the the reservoir and the water pipes of the pu sh-ba r outward upon being released. sy stem, normally fi lled with air under pressure. 

Engineering I lDprovelne nts. 

flRY-VALVE.-J. K. S.  RAY and W. 

'l.'he valve p revents leakage of air and water L I N O TY PE · MAC H I NE AND MAT R I X  
from t h e  water-supp ly pipe to t h e  air-fil led TH I<TIt EFOR.-S. S 'lITH, Brooklyn, N .  Y.  
distributing-pipe and consequent sealing of the The inventor in this device seeks to overcome 
valve, thus a l lowing the valve to open posi- the defects common to linotype m achines by 
tlvely on the reduction of air-pressure in the attaining perfect a l inement of the matrices 
distributing pipe in case of fire. notwi th standing tbat the lower lugs or other 

parts may be very much hattered by the REVERS I B L E  PROPELLER.-J. V. JOHANS- continual fal l ing of the matrices into the as· :;UN, Skyrsta, Hammar, Sweden. This screw- sembler. lIe does this by providing on each p ropeller belongs to that class in which the matrix,  an al ining s urface or su rfaces, each blades are arranged to be reversed, so tbat independen t of the su rfaces which engage with a vessel may be p rope l led ahead or astern not· the assemhler as the matrix fa l l s  thereinto. w i thstanding that .the shaft may be turning 
continuously in one direction. The parts are C O PY-H O L D E R  FO R  TYPE-WRIT I N G  MA
so arranged that the p ropeller-hub w i l l  not be C II I N E S.-S. L. E NGEL, :>;ew York, N .  Y .  
enlarged to an extent materially to detract Type-writers w i l l  fi n d  t h i s  device a l ight, 
from the efficiency of the p ropel ler.  At the simple and effective copy-holder particularly 
same time tbe blades are held rigid and free deslgned' to receive and retain a book of notes, 
from Idle movement when the p rop el ler i s  set, so that the holder attached to the carriage and 
thus p reventing needless wear of the parts. the book will not in terfere with the operation 

and manipulation of the carriage and w i l l  hold B O I LER.-A. JAEGER, Jersey City, N. J .  The the copy im mediately before the operator, thus 
aim of the inventor i s  to provide a boiler in avoiding the ti resome side glances needed when 
whi�h will be combined the action of a water the copy-holder i s  attached to one side of the 
and a fire t ube boiler w i th a jacket-chamber frame of the machine. The copy-holder may 
receiving p roducts of 'combustion and heat be applied to any type of carriage, and Is  p ro
usually wasted, in which jacket water-tubes vided with means for holding the leaves as 
are p laced connecting with the steam-chamber they are thrown back from the body of the 
below the water-l ine and with the water-leg book after the notes have been written. 
of the boiler. The boi ler sections are made so 
that perfect communication Is established be
tween them, tbe communications being both 
water and steam tight fi ttings. 

BALANC rJD ROTARY E N G I N E.-F. P. 
H U Y CK, Swanton, Ohio. ' I n this engine the 
moving parts are caused to balance each other, 
the packing i s  rendered more efficient, the 
working strain is  distributed more equally,  
and a more operative cut·off i s  p rovided. These 
features are materially developed by a novel 
type of governor having peculiar relation to 
the cut-off valves, a cored-out webbed p i ston, 
and a valve-gear of unusual efficiency. 

W A S I I ING-:\IAC H I N K-G. V. C E S I NGER, 
I'�aglelake, Texas. rl'he novel construction and 
combination of parts i"nvo l ved in this design, 
['e lates to washing machines of the rocker 
type, and has for its object the p rovi sion of 
simple det a i l s  of a rrangemen t for a deviee of 
the type indicated which adap t the machine 
for easy operation and effect the cleansing of 
fihrous material  in an expedi tious and perfect 
manner .. 

TRANS�I I S S lON-GEAR l\J ECIIAN I S :\I.-R. 
B .  HAIN, Los Angeles, Cal. This In general is 
an invention relating to improvements in trans
mission-gea ring, and seeks more specifically to 
furnish an Improved type of sun-and-p lanet 
gea r mechanism of a simple and stable con
struction in which the parts are co-opera tively 
arranged, and to enahle the power to be easi ly, 
quickly, and positively shifted for p roducing 
variable speed motion without jarring or strain

position to be driven and for the neads of 
spikes to engage foot-flanges. 

PROTECTOR FROM FI RES.-MICKEL MUR
RY, Morristown, N .  J. By means of this mech
anism the Inventor has produced a p rotector 
which i s  capable of being operated with very 
I I  ttle labor, and Ins tan tly upon discovering a 
lire and by means of which the fi re w i l l  be 
hampered, if not completely extinguished at 
the outset, and an alarm w i l l  be sent to the 
fi re department or other persons Interested. 
The· spray tank i s  d i rectly connected with the 
water-main or other source of supply . I t  is 
in tended for use particularly In suburban bui ld
ings, but is a l so applicable for se rvice In cities. 

Miscellaneo u s  I nventions. 

CONVERTIBLE S USPENDERS A N D  BELT. 
-D. LA UFERTY and B. STEIN, New York, N. Y. 
This Invention has for I t s  object to provide 
novel deta i l s  of construction for suspenders 
that adapt them to be quickly and conveniently 
arranged for use as a body-be lt  and again con
verted Into suspenders, as occasion may re
quire.  A practical feature of the invention i s  
t h e  construction a n d  a r rangements of parts 
whereby Improper friction and wea r are p re
vented, and the suspenders are adapted to 
yield easily to change In the p osition of the 
person wearing them. . 

CO'I"l'ON-Tm B U C KLE.-P. L. H O W LETT, 
Giddings, Texas. By the provision of a sim
ple, strong and cheap buckle,  In which the baUd 
or tie can easily be slipped or fitted and which 
will hold t he tie so securely that It  cannot be
come displaced and detached fro m  the buckle, 
Mr. Howlett overcomes two objections to the 
common styles of bale-ties now in u se, the 
most serious of which Is that the looped and 
short end of the tie Is liable to slip or work 
loose, while the other objection is that the. tie 
must be threaded through the slot or eye of 
the buckle. 

COMBIN E D  TWEE Z E R S  A "I D  MAGN l
F Y I NG-G LASS. -J<'. J .  BOEH�I ,  Brooklyn, N .  Y .  
T h i s  combination tool i s  m a d e  s o  as to b e  
easi ly carried in t h e  pocl,et. I t s  p a r t s  a r e  s o  
comhined t h a t  when folded t h e  lens w i l l  be 
housed and p rotected by the members forming 
the tweezers. The lens I s  detachably and fold
ably connected to an arm which i s  pivoted 
for adjustment relative to the tweezers, and 
means are p rovided by which these feat u re s  
of t h e  l e n s  m a y  b e  separately obtained. The 
tool i s  especia l ly u sefu l In locating and ex
tracting splinters, etc. , and in the examination 
of work. 

SWI "IG.-C . •  R. McKAY, New York, N .  Y. 
In this form of teetering swing, the aim i s  to 
p rovide a device having a single swinging 
bea m with cars or passenger-seJ.ts a t  opposite 
ends so connected as to a lways maintain a 
vertical position, to provide in connectiol! with 
the beam a weight quickly and easily adju sted 
to cause a balance of the beam when the op
posite ends are sustaining different weights ; 
and sti l l  further to provide .for checl<ing the 
momentum upon the beam approaching or 
reaching the desired angles. 

S ELF-CLO S I "I G  VENT AND I N D ICATOit 
FO R  STOHAGE-CASKS.-J. G. I? H IEBER, 
Spokane, Wash. This improvement consists in 
a special Indicator and self-closing vent, and I s  
adapted f o r  u s e  on casks or vats emp loyed in 
breweries for storing beer.  To obviate the ex
pensive loss of beer Incident to overflow at 
cask-vents, the inventor has create<l a combined 
self-closing valve and pecul i a r  drop tube which, 
In ad�ition to automatica l l y  stopping a l l  vent 
of a l l'  f rom the vat or cask, will indicate 
proper working of the vent.  

STEA�I-COOKE R.-W. S.  H r;�T, Owosso, 
Mich. Mr. H unt's Improvement offers a simple 
device wherein food may be quickly and thor
ough ly cooked, and one which may be used In 
conj unction with an ordinary tea-kettle. Steam 
from the kettle passes up into the cooker by 
means of a tube. It Is  thenc.e deflected down
wardly and p asses through the food placed in 
the receptacles, then out through side perfora
tions and upwardly through outside vertical 
eduction tubes. 

C C S P l DOR.-W. R.  MCCLANAHA� and C. R 
BELL, Terra Alta,  ,Yo Va. The design of the 
inventors Is  t o  Imp rove cuspidors, especia l ly 
those Intended for use In cars and similar 
vehicles and In such p laces as hotels,  offices, 
etc. I n  operation the device I s  self-dumping 
or draining, and i s  always closed except when 
positively worked to the open position, fi'om 
which position I t  automatically closes when the 
pressme of the foot Is  released from the 

D R I VEN-WELL D R I L L .  - M. ZIEGEXFUS, 
Burns, O regon. Mr. Ziegenfus's dri l l  comprises 
a p l unger mounted to slide in a perforated cyl
Indrical jacket to which the wel l-piping is 
secured. The p lunger i s  p rovided with a 
pointed head of larger diameter than the jacket. 
I n  operation the p lunger i s  fi rst driven down 
with a weight and the jacket Is  next forced 
down Into the hole formed by the p l unger 
nead. As soon as water flows in through the 
perforated jacket the p l unger i s  driven clear 
of the same and the well  i s  completed. 

Ing the operating parts. 
THACK·LAYI N G  AND S P I KE-DR I V I N G  rocker. 

PNEUMAT I C  WELL - D R I L L I � G  APPA-

�rAC H I N E.-l!'. R. H EWITT , Fort Myers, Fla.  
This Invention relates to machines for laying 
ties and rail S, and for driving spikes to fasten 
the ralls in p lace, by which the operations may 
be carried out continuously by automatic HATUS.-H . W. RANK, McDonald, Pa. Means mechanism. One part relates to mechanism a re p rovided in this invention for operating by which ties may be transported and lal<l a t  wel l-dri l l s  pneu matically or by the regulated p roper intervals and successively. Another part p u l sations of a body of a i r  or other gas, where- relates to rail  transporti,ng and laying de vices by a piston connected with the dril l  is al- to carry lengths of rai ls and to place them in 

ternately raised and a l lowed to fal l .  A minor position on the ties,  sucb devices being pa rtly feature of the contrivance I s  the provision under manual control,  so as to better position 
of an elastic cushion for causing rebound of and a l ine the ralls.  Another part refers to the dri l l  and a r resting the rebound when re- spike-driving mechanism s, one of which arives 
quired. spikes Into ties on opposite sides of each rai l 

PNEUMAT I C  BALANC I NG R OPE-TF1."I S I O N  length I mmediately afte r p lacing the rail  length 
ATTAC HMEN'l.'.-H . W. RAN K ,  McDonald,  pa' j ln pOllition. Each mechanism incl udes shoes 
Tt is  the object of this Invention to p rovide an to embrace a rail with mean" to clear and pass 
elastic tension attachment for w i re ropes .of the fish-plates. Such mechanism a l so Incl udes 
well-drilling apparatus that are subject to sud- p lungers and feed devices to place spikes in 

BOOT OR S H O E  CLEAN FJR.-n. :\Ic EACH
ERN, Rossland, Canada. This cleaner provides 
a novel construction both of brush and of fram
Ing, and the device includes a casing for in
closing the portions of the brush not in use. 
The Invention provides opposite brushes that 
Incline or converge toward each other so that 
the brushing-surfaces conform to the rounding 
surface of the' shoe and w i l l  brush a s  the shoe 
Is pushed between the bristles. 

T R I G G I<]R-TONG U E  FOR TRAPS.- H .  H. 
DREYER, Sentinel Butte, N.  D. The pU\·pos� 
of this Invention Is  to so construct a trlgger
tongue that the trap when set may be coverer! 
by earth and leaves without interfering with 
the trip action of the tongue. The tongue is 
so shaped that i t  will  sink In the ground 
under a very light weight and w i l l  offer a 
knife-edge to the surface of the ground, thl ls  
preventing stones, chips, etc"  from hindering 

its action, and insuring the springing of the 
trap when the animal is above the' tongue at 
any point in Its length or breadth. 

PLACK]<;T-CLOSER. - E�IMA FALKENBERG, 
New York, N. Y. Means are p rovided in this 
improvement for closing the vent or p llicket 
of ladles' dress-skirts, and the object is to p ro
vide a very convenient device which may he 
readily secured to the Inner surface of the 
dress a t  the side edges of the p l acket, and be 
adapted for an instant closure of the vent
open ing by p ressing the c l osing device a t  its 
side edges. The closing device i s  released by 
an upward p u l l  on a flexible connection. 

IU; S P I itATOR.-J. W. McNARY, Dayton, 
Ohio, This improvement i s  equipped to enable 
a user to breathe fresh outside air in rooms, 
rai l way cars, officers, etc., without exposing 
the person to drafts of cold air incident to 
the opening of a window or ventilator. The 
device i s  mainly Intended for those affiicted 
with lung diseases, but i s  available for use In 
shops or lahoratorles holding i m p u re air,  gases, 
and the like.  It may be u sed while reading or 
sleeping. 

H E FR I G I'1RA'l'OR.-H. I X )IAN, Keokul" 
Iowa. Tbis refrigerator secures a complete 
and continuous circu lation of a i r  between the 
storage and ice-chambers, thus keeping the re
frigerating-ai r  at a cool and even temperature. 
I n  the operation, the air  warmed by the ar· 
ticles in the storage-cham her, will pass out 
through openings and a i r-passages. This warm 
air  will cause the cold a i r  from the ice to pass 
downward th rough the grates and into the 
storage-chamber, and when this new supply of 
cold air becomes heated i t  will  'pass ont 
through an opening and force more ail' into 
the storage-chamber. and thus a circula tion of 
ail' will he maintained. 

A PPARATrS FOR rSE I N  TIII� PIW D UC
TION O F  STEI'; L.-E. C. WILLS, Hahway, N. 
.T . The inventor p rovides his new apparatus 
with means for u se in connection with a snit
able receptacle, which may he an ordknary 
iron-foundry ladle, by which to con vert the con
tents of such receptacle into steel hy the intro
duction of air through t h e  agency of a tele
scopic twyer whose discharge end is  introduced 
into the recep tacle. An outlet is so located 
that particles forced off by the twyer-blast 
strike against the roof of the cover, so that 
the lid causes the particles to drop bael, into 
the m o l ten metal. 

LOC K ING-BAR.-J. P. MAGI N N I S ,  London, 
England. To p revent articles from being stolen 
or handled w i thout authority the inventor has 
patented a locking-bar for use in fastening 
haskets, mai l-bags, and similar receptacles. The 
primary object of the device i s  to p roduce a 
locking-bar,  neat, simple, strong, and efficient, 
one which may be Inserted through a series 
of loops and rings and then locked In such a 

posi tion as to frustrate its  withdrawal there
from. 

E X H I BITOR.-G. W. FREESE,  C l inton, �I1ch. 
One object of this contrivance i s  to display 
goods in stores, such as lace curtains. draper
ies, and the l ike, and to exhibit a t  one 
time a n u mber of such articles. Another ob
ject is to p rovide means for covering goods 
after inspection. This is  done by this exhibi
tor which has novel means for disp laying goods 
In a hanging position and for covering them 
after Inspection. It w i l l  a l so facil itate the 
displaying of goods when examination i s  de
sired and return them to position adapted to 
be rolled into compact form by a special · ar
rangement and operations of 'the cover. 

CONVEYER..-R .  BLlnl , Berlin, Germany. 
This improvement pertains to conveyers for 
moving coke and other lumpy material along 
in a t rough or a channel from p lace to p lnce. 
The object i s  to p rovide a new device, arranged 

. to insure p roper cooling of material while 
moving I t  bodily without bringing I t  Into con
tact with the channel-wal l s ,  and without dan
ger of crushing or pulverizing the material .  

FOLDABLE CLOT H E S- D R I E R .  - J. K. 
C,IIA:\[P, near Pal'is, Ky. The invention relates 
more particularly to that class of clothes-d riers 
or drying-frames that a re foldable when not in 
use ; and the object i s  to construct a device 
having novel detail s  that adapt i t  for con
venient service, render it strong and -durable, 
and faci l i tate an adjustment of the frame for 
its extension and contraction, as requi red. 

SCAFFOLfl.-W. L. CLA�C Y ,  New York, N. 
Y. This I s  a scaffold designed especla'lly for 
the use of painters, mason s, brick layers, plas
terers, and other mechanics, which Is easily 
set up for use or knocked down for storage 
or transportation purposes, and arranged to 
p rovide separate running-boards for the me
chanic and h i s  helper and a platform for the 
material , and to al low of easy raising of the 
running-boa rds and platform as the work p ro
gresses, for the occupants to work with the 
hest advantage. 

CONTROL A�D GUESTS PAY-CHECK FOit 
HOTELS, R E STAl: RANTS, ETC.-M. GELLER, 
New York, N. Y.  Controlling and checking the 
service to guests in hotels and other similar In
stitutions are advantageously secured in this 
device, which consists of a simple self-con
tained check ' so a rranged that a l l  errors In 
cha rges or receipts and peculations can be au
tomatically,  quickly, and infal libly detected 
and located. 

NOTE.-Copies of Ilny of these patents will he 
furnished hy Munn & Co. for ten cents each 
Please state the name of the pat� otee. title of 
the inventiOn. and date of this paper. 
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Busin�ss and P�rsonal Wants. 
READ THIS COLUMN CAREFULLl',-You 

wili lind inquiries for certain classes of articles 
numbered in consecutive order. If you manu
facture these goods write us at once and we will 
send you the name and address of the party desir
ing the information . In every ease it is neces-
8ary to give the n UlIlber of the inquiry. 

M U N N  &; CO. 
Marine Iron Works. t:blcago. Catalogue free. 

I l I q u h'y N o .  3 7 72.-For manufacturers of s ingle
trees for tramwork, 

. .  C. S." Metal Polish. Indiana.poLis. 8&mple� free. 

Scientific American 

I n q u i r y  N o .  3 ' 9S.-For a 14 horse power, hlgh
grade steam engine. 

Inquiry N o .  3 1 9 9 .-For makers of canvas trunks. 

fa
�r:r�

I�"B
:O�n�SOO.-For machinery for the manu

Inquiry N o .  3 80 1 . -�·or machinery for a carpet 
and rug factory. 

Inquiry No. 3S02.-For a small air motor or en
Jrine with suitable compressor for samet not to exceed Xl h.  p. 

Inquiry No. 3S03.-For a small electric novelty 
fan. 

Inqnlry No. 3�04. -�·or parties haudling small 
special shaped pieces of hard tl uer. 

we would be very much obliged Indeed if you 
could give us a formula or put us in the way 
of securing It.  A.  Oue of the best cements 
for fixing emery to wheels,  and much in use, 
I s  a thick glue-the best l ight-colored glue that 
can be obtained-and a strong solution of bi
chromate of p otassa. While the glue i s  hot 
and ready to be used, pour In and stir one 
tablespoonful of the bichromate to a quart of 
the g l ue. Quickly app ly to the surface and 
sp rinkl e  the emery over the surface. 

( 8829 ) H.  B. asks : At how many 

1 2 1  

rent. The cu rrent tiows a l ternately through 
the wire. Each wi re i s  p l u s  and minus as 
many times per second as t'here are cycles. If 
60 cycles, then 60 times a second each wire 
I s  plus and GO times I t  i s  negative. There i s  
no neutl'al w i r e  in the three-phase circuit. The 
three wires are to be thought of as at the three 
corners of a triangle and the phases passing 
from one to the other. The circuit is com 
pleted through the lamps or motors as In any 
other circuit. In a direct c urrent the ends of 
the line wires are not joined to each other to 
complete the circuit.  

C
y�����!·.y N o. a" 3.-For m anufactnrers of carbon I I E&¥H�:RN� � i 

Coin-operated machines. Willard , 284 Clarkson St., I I i ! I ni l  n' JflI � V7i fin I I� 
Brooklyn. 

: �}lT t I I � 
I n q u iry No. 3 1 1 4 .-For makers of rolled Z IllC for I l '\ .1 , 0 

e s \� � 

revolutions a minute could a solid cast-Iron 
disk be run with safety-the disk having the 
fol l owing dimensions : Diameter, 5 feet 6 
inches ; thickness at h ub, 4 Inches ; and taper
Ing to ',4 inch thickness at the rim. We 
mean, of course, if  this wer.e running free, and 
were not . acted on by any other forces ex
cept centrifugal force. A.  The disk may be 
run a t  a speed of 5i:i0 revolutions per minute 
with a safe factol: of from i:i to 6,  depending 
upon the quality of the. i ron. See SCIENTIFIC 
A MERICAN R UPPLB 'IE:<T, No. 891 ,  on centrifugal 
force as applied to revolving machinery ; 1 0c. 
mailed. 

( 8836 ) L. B. asks how red printing 
Ink may be removed from paper. A. Soak 
pieces of b lotting paper In .benzlne, turpentine 
or ether and apply successively, using each 
time a fresh clean p iece of the blotting paper 
this I s  p referable to r ubbing with these sol 
vents, as r ubbing tends to spread the Ink and 
also to l oosen the fibers of the paper. 

battery purposes. -� Dies, stampmgs, specialties. L. B. Baker Mfg. Co., 11 and vuerz es. 
Racme. WIS. -

I n q u i r y  N o .  3 1 1 ;} .-�·or dealers of .alammoniac HINTS TO CORRESPONDENTS. 
and cummercial sulphuric acid in larJ;:e q uautities. 

.l:Uowers and ex baust er.i. Exeter' Machine Works, 
Exeter, N .  H. 

a�d
n����fie�?';r =!�:k�l;;:'g�et Tr���facturers of dies 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co . .  Box 13, Montpelier, Vt. 

I l I q u h'y N o .  3 1 7 1 . -For makers of small motor 
cast i l lgs. 

Manufacturers a.gricultural i m plements for export. 
Hobson &. Co., Ii State Street. New York. 

I n q u i r y No. 3 1 1 S , -b'or pressed brick macblnery. 

Let me sell your patent. I have buyers waiting. 
Charles A. Scott, Granite B uilding, Rochester, N. Y. 

I n q u l o'y No. 3 1 1 9 .  -For roofing for a gas plant 
whicn is fireproof and acidpruof. 

SA w MILLS.-W ith variable friction feed. Send for 
Catalogue B. Geo. S. Comstock, Mechanics burg, Pa. 

cu'sl�?c::ltsr
ro��il���:d ��:�{ t�b,::

.
rs of springy ru bber 

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

Reference� to former articles or answers should give 
date of paper and page 01" number of question. 

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

Buyers wishing to pnrchase any article not ativer· 
tised in our columns will be furnished witb 
al)drpsseg of houses manufacturing or ca rryinc: 
the same. 

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

Scientific American Supplements referred to  may be 
had at the otllce. Pri"" 10 cents each. 

Books referred to promptly supplied on receillt of 
price. 

Minerals sent for examInation should be distinctly 
marked or labeled. 

( 8830 ) S. R. D. writes : Some time 
. ago you published a formula for softening steel . 
A. To make steel very soft, heat to a ful l  red 
for a ,  few minu tes, let i t  gradually cool until  
i t  turns black,  then Q uench in warm water. 

( 8831 ) w. L.  L. writes : In connec
tion with my plani' .[  ,lDU l l l wber m i l l  I have 
hundreds of tons of sawdust and shavings 
from the p laners that I would like to u t i l ize, 
but lack the n�nessary knowledge as to how 
to do it .  I have been informed that you 
can give m e  the desi red information as to 

( 8824 ) B. E. Co. asks : What kind of what ki';lds or forms of petroleum or other 

( 8837 ) J. J .  K. writes : Some plates 
for tiat feet a re made of spring steel covered 
with leather. The sweat of the feet soon rusts 
the p l a te. I have used paint and shel lac, but 
they do not do much good. Please let me 
know what I can use to p revent rusting. A 
Try a good copal coach varnish. If I t  can be 
done, an enamel baked on the p l ates w i l l  give 
the best satisfaction. 

( 8838 ) L.  A. H. writes : have 

W e  make anything i n  e" heet metal. any shape. Esti· 
mates free. Metal Stamping Co., Niagara Falls, N . Y. solder can be used to solder Iron to 1 1'011 that materi a l ,  and wh� t kinds of machines, and 

where obtained, thdt i t  would be necessary to 
use lu working this refuse u p  In to marketable 
fuel. A. Mi II shavings and sawdust have been 
compressed with coa l tar, resin, or anything 
that w i l l  make the material stick together, but 
have been found too expen si ve unless other fuel 
was at very high p rice. In woodworking fac
tories in the Eastern and Middle States, the 
whole p roduct of the m i l l  Is burned unde, 

some fine copper gas fixtures which have been 
finished with a bright thin coating cal l ed an 
tlque finish. This coating o r  polish has been 
destroyed to some extent by tiies and other 
agencies. I would like to know of a process 
for restoring this polish to its origlna: condi 
tion .  A. Thoroughly clean the lixtures with 
benzine i f  necessary, and polish with any one 
of the usual polishes in the market. Then 
lacquer with the bes t  quality of lacquer to be 
had, app lying it In a thin coat with a soft 
brush. 

I n q u i ry No. 3'S I .-For a macbine or device to will  In no way be affected by contact with 
take a person's measurements from head to foot.  quicksilver ? Are there any other cbeap metals 

W A:<TED.-Parties to manufacture patented speclal- besides I ron that quicksilver will  not af-
( 8839 ) G. L. writes : Can acetylene 

ties. 'l' b e  Annetta Manufacturing Co., Pittsburg, Pa. fect ? A .  We know of no kind of solder 
I n q u iry No. 3 1 S:.I.-For manufacturer. of leath�r- which would not be more 01' less affected by ga s and oxygen be burned together in a cal 

cium jet for l ime l ight, the same as hydrogen 
and oxygen lime light ? And if not, why so 
And if  so, i s  I t  any more dangerous or ex 
p l osive '! A. Acetylene and oxygen can be used 
for the l i m e  light. Hydrogen Is now rarely 
used ; ordinary l l iumlnating gas i s  used, being 
sufficiently efficient and much cheaper. There 
Is  n o  more danger when using acetylene, pro 
"ided the apparatus i s  in proper order, than 
with either i l l uminating gas or hydrogen. 

board. mercury. 'Zlnc and lead, which are the only 
�'Olt SALE.-Broaching or drawing press at a bargain, other cheap metals,  are both affec ted by mer

Pratt & Whitney make. SaJIluel Hall's Sons, 22'J West cury. Copper l ikewise. 
10tb Street, New York. 

I n q u i ry N o .  31S3 .-For an attachment for boiler 
cleaners, consist1ng of an incandescent lamp cord 
socket wit,h a permanent ruagnet attached to the back 
of 1 be socket, adapted to be attacbed to any part of the 
boi l er. 

A u tomobiles built to drawings and special work done 
promptly. The Garvin Machine Co., 149 V arick, cor. 
Spring Streets, New York. 

I n quirv No. 3 1 S 4 . - �·or a device for the rapid 
manu facture of artificial ICe. 

Man llfacturers of patent articles, dies, stamping 
tools. l ight machinery. Quadriga Manufacturing Com· 
pariy, 18 Soutn Canal Street, Chi cago. 

I nq u iry N9. 3'S;) .-For 
power. screw-cutting lathe. 

a secoud-hand, f o o t 

Crude oil burners for heatlng and cooking. iimple. 
efficient and cbeap. Fully guaran teed. C. F. J enkins 
Co., 1 103 Harvard Street, Washington, D. C. 

I n q uiry N o .  3186.-�·or adj ustable .bow-case 
brackets and standards. 

'l'he largest manufacturer in th e world of merry-tlo 
rounds, shooting galleries and hand organs. For prices 
and terms write to C. W. Parker. Abilene, Kan. 

I n q uiry N o .  3 1 � 1 . - For the gasoline val ve called 
the ' o  A. P. Brush Mixing Valve." 

'l'he celebrated U Horns by-Akroyd " Patent Safety OU 
En�ine is built by the De La Ver�ne Refrijleratinll :Ma
chine Company. Foot of East l38tb Street, New York. 

I n q u i ry No. 3 1 S".-For a 4� or 5 Barnes lathe, 
second-hand in good order. 

W A T E R  POWER FOR SALE.-Reliable 1,500 horse 
power located in State of New York. Owner WOuld 
equip and rent power. Davidson. Box 713, New York. 

I n q ll i ry No. 3'S9.-�'or makers of rough aud fin
isbed castmgs for small dynamos and gas or oil engines 
of 72 to ;� horse power and turbine� for the same power. 

'Ye manufacture a.nything in metal. Patented arti
cles, metal stamping, dies, screw mach. work, etc. 
M et"l Novelty Worko , 4R Caual Street, Chicago. 

I n q u i r "  � o .  3 ' 9 0 .-For t h e  manufacturer uf the 
Magic r li.";;er. 

Wishing to add a few desirable lines to a wel1-estab· 
lished mar.'-lfacturing business, 1 should like to hear 
from inventors having good patents to sell. 

J, C. Christen, 
M ain Rnd Dock Sts., St. Louis, Mo. 

I nquiry No. 3' 9 1 .-For dealers in headinll for 
barrels and kegs. 

FOREMAN W A N T E n.-Must be thoroughly competent 
and up-tO-date. ltam iliar wlth die-makin� and " the 
manufacture of a large varIety of small metal goods. 
and m u�t be capable of mdependently running a plant 
employin� thirty men. Located in Chic8Jlo. State ex
perience and give references. Address F. 0'1 care of 
SCientific A mertcan . 

I n q u i ry N o .  3 ' 9 � .-For a brick machine for light 
power to work on cheap scale. 

Wanted-Revolutionary Documents, Autograph I,et
ters, J o urnals, Prints. Washlnjilton Portraits. Early 
American 11lustrated Magazines. Early Patents sililned 
by Pre8idents of the ' United Stat.es. Valentine's 
Manuals of the early 40's. Correspondence solicited. 
Address C. A. M . . 'Box ";7:1. New York. 

In quiry No. 3' 9 3 . - For makers of pap< r hag mak
ing machinery. 

or Send for new and complete catalogue of Scientific 
and other Books for sale b y  Munn & Co., 361 Broadway, 
New York. Free on appHcation. 

I n q u i ry N o .  3 7 !14. -�·or 8 spiral spring for openiIlg water closet traps. 
WANTED. :...... List o f  companies that manufact.ure 

rai l way devices for $1.00. M. Wicks, BOl[ 493, Babylon, 
Long Island, N. Y. 

I nq u i ry N o .  3 ' 9 ;) .-For a gas burner that works 
by expansion and contra�tion. 

( 8825 ) A. M. says : In the wireless the boi lers by enlarging the hre chamber by 
lowering the grate. Sawdust drawn to a bin 
by a fan blower, ,and wet by a water spray 
just enough to fix the dust, I s  shoveled direct
ly Into the tire chamber. C l ean shavings are 
much uti l ized by baling and seiling to stables 
for horse bedding. 

telegraphy transmitter i l l u strated in you r 
pRper of September 1 4 ,  1 9 0 1 ,  you I l l u strate a 
coil with a 'h -Inch spark. How much larger 
one would be necessary to telegl'aph 20 m i les 
or so ? How many more batteries would you 
need ? Could you use five o r  six type S Edlson
Lalande batteries Instead of Bunsen or G renet ? ( 8832)  H. N. B. writes : Will  you 
Does Increasing the height of the all'  wire, or kindly answer the fol lowing question s : 1 .  
putting a copper retiecto r  o n  the opposite side Would a wooden box, coated thickly with paraf
of the aerial plate from which you wish to fin on the Inside, do for a very sma l l  storage 
send your message, enable you to send a bat tery cell  In p lace of hard rubber, o r  gutta
message much further ? I n  your p aper of J u l y  percha, and If not, what could be u sed to coat 
5,  1902, you i l lustrate a receiver. How many the box '! A.  The wooden box w i l l  make a good 
more batteries wou l d  you need to receive a storage battery cell. The box ' should be w e l l  
message f r o m  20 m iles or so ? To what re- saturated w i th the paraffin by a hot I ron r u n  
sistance shou l d  the receiver b e  wound ? I s  the o v e r  t h e  surface. 2. Could a sma l l  3-foot 
coherer large enough for that distance ? The windm i l l  be u sed to comp ress air Into a smal l 
distance Is over land. A. The apparatus for galvanized I ron tank, to supply a blowpipe 
use in wi reless telegraphy depends much u pon which i s  used very rarely, and on ly for short 
the surface over which the messages are to be Interva l s ; If so, what size pump and tank 
sent. I t  can be said however that a coli  glv- could be used ? A. A 3-foot windm i l l  w i l l  
I n g  a 1 0-inch spark sho u l d  h e  able to transmit operate R bicycle p u m p  w i t h  sufficient p ressure 
to a distance of 20 m iles over land. Probably for a blow-pipe. A tank of 3 cubic feet should 
six to eight Edison-Lalande cells wi l l  work answer the p urpose. 3. li ow many cells  of 
such a c o i l  to f u l l  length of spark. If  they gravity battery wou l d  i t  take to charge a smal l 
sho u l d  not do so, more cel ls  must be added. two-cel l  pocket accumulator ? A. The number 
As the cel l s  run down more w i l l  be required of battery cells  shou l d  correspond with the 
than when they are freshly charged. The aerial number of volts with an excess that you re
w i re for a distance of 20 miles shoul d  be 90 quire In the accumulator. 
feet high. We are not able to give any data ( 8833 ) M. J. L .  asks how to ascertain 
respecting copper p lates as retiectors for the the a rea and square Inches and pounds upon waves. The receiver does not need any more the seat of an inch and one-half saf!'ty vaive, battery to receive from one distance than from that blows at 80 p ounds, and how the decim a l  
a",other. If  t h e  signals are strong enough t o  0 . 7 8 5 4  Is g o t ,  and what k i n d  of measure
affe�t . the coherer, they w i l l  be received. The , ment for getting same. A. 'rhe area of the 
recelvmg apparatus desc ribed In our Issue of safety valve I s  the square of the diametel 
July 5,. 1902, does not contain any coil a t  a l l .  m u l t i p l ied b y  0 . 7 8 5 4 ,  which I s  the p roportion 
It receIves by the ordinary telephone, and the of the area of a square to a circle of the same 
action of the coherer does not depend upon Its diameter. The area m u l ti p l ied by 80 pounds 
size; but upon the strength of the signa l s  at is the total p ressu re. Ree I.e Van's book on the 
the transmitting station. These depend u pon safety ·valve, $2 by mail ,  which gives f u l l  de
the spark of the induction coil and the height tails and computations for pressure, weight,  
of the wires at both stations. and its p lace on the beam. 

( 8840 ) G. C. asks for a formula for 
the making of a powder which extingui/3hes 
fi re. A. Bicarbonate of soda, m ixed with i:i 
per cent to 10 pel' cent of mineral matte!' to 
p revent caking by absorption of moisture from 
the all', Is  usefu l .  A mixture of dry bicarbon 
ate of soda and dry sal ammoniac, If kep t 'in a 
dry p lace, is sti l i  more effective. In confined 
spaces, a s  closed rooms, a different type of 
extinguisher is effective. I t  I s  based on the 
p rinciple of lighting fire with fi re. The follow 
ing formu l a  Is  good : Niter 60 parts, sulphu 
36 parts, and charcoa l 4 parts. 

( 8841 ) F. V. N .  wishes a formula for 
p roducing a rich', red color on copper, for ' urn 
brella mountings. A. A gradually Increasing 
temperature in a hot-air bath w i l l  giv,e a 
series of colors as follows : Light-burnish 
orange, red-burnish orange, rose red, violet 
steely white, l ight yellOW, dark yellow. Both 
duration of heating and temperature affect the 
color obtained. As soon as the desired tin 
I s  produced, cool rapidly In air or .by p lunging 
Into cold water. Colored varnishes are a l so 
used, but their effect is not permanent. There 
are various chemical ways of producing red 
browns, but none for a "rich red." 

( 88 4 2 )  G. A .  W. writes : I have two 
dynamos which I wish to make over. No. 1 Is 
an 8-Ught n O-volt machine with speed at 
2,880. It is compound wound. Field winding 
Is  of No. 28 and 1 4  magnet wire ; the armature 
i s  of No, 20 wire, 1 8  coi l s  and 30 turns to the 
coi l .  Size of a rmature 3 %,  inches diameter by 
:l I;' Inches length. I wish to make the speed 
1 ,[,00 and get the SoUght n O-volt out of it.  
Can I us!' a grooved armature core ? And 

( 8826 ) T. J. writes : Will you please What metals what size wire sha l l  I use 'I How many coi l s  
( 8834 ) W.  N.  P .  asks : Can I leave the field windings the same as Inform m e  how to bleach yellow feathers white 

on a live bird '! A. Peroxide of hydrogen Is the 
on ly chemica l that can be used on a li,'e bird 
withont danger to the animal. This chemical 
i s  the one that i s  extensively u sed for bleach
Ing hall'. 

( 8827 ) ,J. E. R. inquires whether or 
not a current water-wheel under a 3-foot hy
drau lic  p ressure, with paddles 10,  1 2  o r  1 6  feet 
l ong by 3 or 4 .feet wide, w i l l  run a 1 2-inch 
centrifugal pump, elevating water all told l!! 
feet ( total 11ft 12 feet ) ,  The average fail  of 
the stream is 10 feet per m i l e  and It has a ve
locity of 6 feet per second. The diameter of 
wate rwheel any size you may suggest. What 
would be the horse power of a current water
wheel , length of paddle 1 4  feet ' l ong by 4 feet 
wide, and · 16 feet in diameter ·? A .  The 14-
foot wide current wheel as described shou l d  
give you 36 horse power, a n d  w i t h  a good 
centrifugal pump shou l d  raise 6,000 gal l ons 
of water . 1 2  feet h igh per minute. 

( 8828 ) T. W. L.  writes : We have a 

w i l l  expand and contract the most with heat, now '! No. 2 i s  a 20-light 7i:i-volt, speed 2,400. 
and at what temperature anJ to what exten t '! I wish to make this n O-volt, speed 1 ,200. '!'he 
A. Of the commercial metaH, lead, magne sium, winding of this machine i s  compound ; the 
and zinc expand most for a given change of fields are wound with No. 2 1  and No. 1 0  magnet 
temperature. Lead and zinc expand 29 m i l - wi re. The armature I s  wound w i t h  No. 1 4  
lionths f o r  a change of 1 . 8  degrees Fahr" while wire ; size of armature 41,4 by 6 inches. I wish 
magnesi um expands 27 m i l l i onths. This Is  at to use a grooved armature core ; what size wire 
about 100 degrees temperature. Of cou rse the sha l l  I u se for the armature, and how many 
contraction upon cooling Is  the same as the coi l s ? I want to leave the field winding as 
expansion on heating. I t  I s  now. A. Since you wish to run your 

TDfBER SEASONING AND CRE:lSOTING.-Represen
tative from EnJlland with most valUAble patent ri2'b t s  
t o  dispose of, will be i n  New York about middle of Feb
rURry. Seasons tim ber perfectly in 48 hours and adopt.
ed for largest British government contracts. Reply machine In operation u sed for h u lling oats, · 
" Timber," c. o. P. O. Box 1816, New York City. consisting of metal plates covered with a com-

I n q ll i r y  No. 3 7 96.-For manu facturer. of ice position con sisting of emery powder, another 
mllchines. powder and a liquid.  This composition requires sJ�I?:!�:c':.'stfJg�."·-For makers of and dealers In I constant renewal at considerable expense, and 

( 8835 ) F. B. H. writes : 1 .  I f  a 16 dynamos at one-half the sp�ed and sti l l  retam 
candle power electric lamp, mad!' to consume the same voltage, It w i l l  be necessary to double 
i:i6 watts, I s  operated on a line where there I s  the numbe r of coi l s  In the armature and p u t  the 
a wattmeter connected to measure consump- same number of turns in each as at p resent 
tion, w i l l  the meter show 56 watts after lamp h l so to rewind the field, using twice the p res
has been in use an hour ? A. A lamp using 56 ent number of turns, with wire of one-half the 
watts when connected through a wattmeter cross section of the p resent winding, I n  the 
woul d  cause it to register 56 watts a t  the end shunt coil  No. 31 B. & S. will answer the 
of an hour, and so on for any p roportionate purpose. The machine wiil not then give the 
time . 2. I n  the two and three phase alternat- same output In amperes. 'The p roper mode of 
Ing systems, where there are three conductors reducing speed Is  to Increase the number of 
composing the transmission line, It is said tha't poles In the field. A fou r-pole machine may 
all three wires are active, the p ressure being run a t  half the speed of a two-pole machine 
the same between nny two. Now, what I want for same voltage. Yon w i l l  find plans for one, 
to know i s : how does the cu rrent return, and two, and three horse power machines, four-pole, 
which one of the three Is  the negative con- di rect curren t ,  ilrum a rmatnre, slotted core, 
ductor. A .  I n  an a l ternating c i r c u i t  ther .. I s  as you wish. in th .. new book of designs. called 

no positive and negative as In the di rect cur- " Electrical Designs." 
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South America and Her Ircasures 
Ir MUCH mW'Mt bM "",n goo�"'d 0' \ S late by the little war cloud which has 

risen over Venezuela, that the appe
-�- tite has been whetted for brain food 

upon the subject of that richest of 
all countries. 

It must be remembered that the population of 
the country is only about 2, 750, 000, centered 
largely about the towns on the coast of the Carib
bean Sea on the north borders of the Republic, 
while the vast interior and southern portion is 
occupied by a semi-civilized Indian-Portuguese 
engaged in the gathering of rubber and the Vene
zuelan cacao, from which comes a large part of 
our chocolate and of our cocoa, which is of a 
uniformly superior grade. 

The valley of the upper Amazon and its conflu
ents, the Rio Negro and Rio Casiquiare, produce 
the finest grade of rubber, call ed Para., on account 
of shipments being made through the Port of Para 
at tho mouth of the Amazon, in Brazil , for the 
past sixty years. The forests in the lower Amazon 
have been so devastated during the past ten years 
through ruthless tapping and bleeding the trees of 
all its sap, that the rubber center of the world is 
now Manaos, on the Amazon, where the Rio Negro 
empties into it, and the largest standing body of rub 
ber forest in the world is now located on the Rio Casi
quiare, a river 175 miles in length, which connects 
the Rio Orinoco and the Rio Negro. The forests 
on this river contain millions of trees fift€en years 
old and over, and now is the beginning of their richest 
bearing. The phenomenal growth of the rubber trade 

NATIVE T APPING RUBBER TREE 

has operated to create a popular interest in the Valley 
of the Amazon, and will lead to a rapid development 
of its wonderful resources. 

There lue few undertakings in which a man might en
gage with greater certainty of enormous and steady 
profits, than the gathering of rubber on a strictly certi
fied basis. There was used in the United States alone, 
in 1902, 60,000,000 pounds of rubber, 
and shipped from the ports of Ma

naos and Para last year $50,000, 000 
worth of the crude product-the fame 
of no other product has made such an 
impression on the world as Para. 
Rubber. The character of this rub· 
ber stands pre-eminent, and it is 
questionable whether this pre-emi
nence can ever be wrested from her. 

Some two huudred ye ars ago scien
tific men of India, given to research 
and investigation, discovered a pro
cess for producing a commercial com
modity from the C l eam rising to the 
top of milk from the rubber tree,  
and the name India Rubber still 
clings. Since the genius of Good
year found a thousand different 
uses for this rubber, its wonderful 
commercial value has stea- Iily in
creased in the number of uses ancl 
values. Clothing, boots and shoe�, 
belting, dams for dentists' use. and 

By JACK ST. AR MONT 

A STREET IN SAN CARLOS 

hundreds of useful .trticles are made from the soft vul
canized product, while from the hard or v nlcani te is 
maue buttons, harness trimmings, ink wel l s, panels 
for doors, stationery. penholders and innumerable other 
uses. Elastic in millions of yards, hot-water bottles, 
steam and water hose are articles of daily and hourly 
use, while the insulation of electric wiring and appli
ances has made possible the common use of that great 

mysterious power, electricity. 
Were the new Pacific Cable to be built this 

year it would take all the visible supply in the 
United States to-day for insulation. Chroniclers 
write of this as the electrical age, but histor
ians will write of it as the " rubber age. " 

For nearly 1 , 000 miles up the Amazon and the 
Negro, the country lying tributary holds untold 
possibilities, which only await the advent of the 
trading post, conduc ted 011 a fairly honest basis, 
to develop its wonderful wealth. It is the pur
pose of the Para Rubber Plantation Company to 
trade with the natives far into the interior, and 
to that end will send its factors wi th great 'Stores 
of merchandise into these regions, where they 
will be welcomed as benefactors. They will be in 
a position to barter for the products of the rubber 
forest and the treasure-trove of this vast store
house of nature. Operating their own boats, 
the transportation - problem is solved, and the 
profits possi ble in this business are limitless. 
The management of the Company's affairs in 
the interior is in the most competent hands. 
Their chief, Mr. Kenneth Rose, has been for 
years a resident of this country and is a thorough 
business man and trader. His headquarters 
are located at the main station of the Com
pany at San Carlos, at the mouth of the 
Rio Casiquiare, where it joins the Rio Negro. 
Under Mr. Rose is a corps of efficient men, 
several of whom could fill his position should 
the necessity arise, so that by no known possi

bility could the business suffer through lack of men 
thoroughly trained for this peculiar work. Every detail 
has been EO carefully worked out and so well sys
tematized as to give ample a�surance of absolutely 
trustworthy and efficient handling of affairs at that 
end of the line. 

It is desired to call the attention of th e thoughtful 

.6. JUNGLE HOlliE 

reader of the SCIENTIFIC AMERICAN to the unpre
cedented opportunity offered to the person of 
small or large means, and in every walk of life, 
to so invest his earnings or surplus capital as 
to insure an income for years to come, and one 
which will steadily increase year by year, giving 
a competency for old age, better than life in
surance or any other form of assets to be left 
to t h e  loved ones, a security as stable as a Gov
ernment bond. The Capitl;tl Stock of the Com
pany is divided into 500,000 shares of Com
mon Stock, having a par value of $1 0 per 
share, at which price it is offered to the public 
alld for a short time only. There is but Olle 
kind of stoek ; a fortune has already been ex
pended in acquiring the property and establish
ing trading stations and transportation equip
ment, and the public is invited into an established 
business already earning large returns, their 
money to be used for further developments. It 
is figurecl that each tree will produce five pounds 
of rubber every season, which . costs, packed for 
export, 35 cents per pound, and sells for 95 cents 
per pound in New York to- day. Two thousanu 
laborers will earn a six per cent dividend upon 

the entire capital stock, and when it is considered that it 
will require the 40,000 laborers available to gather the 
entire crop each season, the figures exceed comprehen 
sion. Besides the profit on the rubber one must figure 
at least 50 per cent net, made on the merchandise traded 
for the commodity, and the extraordinary profit realized 
from the trading posts up the river. With this great 
earning capacity, the selling price of the stock is bound 
to rapidly increase as scon as the entire project is in full 

PADRE'S lIIISSION 

working shape. If 2,000 laborers can earn a six per cent 
dividend, it takes but a moment's calculation to figure 
the earnings possible whAn 40,000 are employed. 

This is a most profitable part of the Company's busi
ness as may be readily understood. The Hudson's 
Bay Compa:J.y's stock is worth four thousand for one, 
the great Astor fortunes were founded in a trading 
business and one of the most profitable ventures ever 

men went into was the West India 
Company which made all the prin
cipals millionaires. These companies 
all traded with the natives for the 
furs or native wild products of their 
l'espective regions. The Para Rub
ber Plantation Company has three 
distinct Eources of revenue : First, 
the profit on the rubber gathered 
from its own trees ; second, trading 
in merchandise from the United 
States f' .r rubber gathered on which 
the profit will be no less than EO per 
cent ; third, buying rubber where it 
can be secured so as to allow a very 
large margin of profit. 

Tapping the wild trees, under com
petent overseers, and cared for as thi s  
Company will care for them, perpet
uates the industry for all time, and is 
the only way by which this most valu
able commodity can be conserved. 

A prospectus treating of this sub
j ect, and all desired ill formation will 
be furnished on application to F. M. 
CRAWFORD, Secretary, Dept. R, 
52 Broadway, New York City. 
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NEW BOOKS, ETC. 
THE NAVAL ARCHITECTS ' , SHIPBUILDERS' , 

A N D  MARI NE EXGI:'I"EERS' POCKETBOOK. · 
By Clement Mankrow, M. I .  N. A. ,  of 
Great Britain. New York : D. Van 
Nostrand Company. London ; Crosby 
.Lockwood & Son. 1902.  Pp. x, 750.  

'I'his w o r k  has been wri tten to supply t h e  
grea t w a n t  w h i c h  has l o n g  been· experienced 
by nearly a l l  who are connected p rofessionally 
with shipbui lding of a pocket-book containing 
a l l  the ordinary form u l re ,  rules, and tables re
qu: red by the archi tect In the working out of 
the necessary and m u ltitudinous calculations. 
A characteristic of the work I s  that while, in  
the main, I t  i s  condensed as closely as possible 
consistently with giving full data required, 
many sections of the work a re greatly ampli
fied and their value p roportionately in crease!l. 
'l'he diagrams are clear, and the whole work 
is  excel lentiy printed. It may be cordi a l l y  
recommended a s  o n e  o f  the m o s t  complete 
pocket-books that h ave come under our notice. 

ANCIENT AND MODERN ENGINEERING AND 
THE I STHMIAN CANAL. By William H. 
Burr, C.  E .  New York and London : 
John Wiley & Sons. 1902 .  8vo. Pp. 
xv, 473. Price $3 .50 .  

T h e  subject matter of t h i s  w o r k  w a s  first 
presented to the public in the form of six 
lectures delivered at Cooper Union, in the city 
of New York, under the auspices of Columbia 
linlversity.  By the desire of the President 
of the University, the material  was p repared 
for u l timate publication. Part I . ,  devoted to 
ancient civil  engineering worke, makes an ex
tremely · interesting Introduction to the por
tions of the book dealing w i t h  modern engi
neering. It i s  richly illustrated with IIlfe 
cuts and p hoto-engravings, and covers a l l  the 
more notable and some of the less known works 
of the engineers of ancient times. Part I I . ,  on 
bridges, contains eight chapters, and com
mencing with a historical resume of early 
bridge bui lding, proceeds through the whole 
lIeld, and gives a l ucid explanation of the 
p rinciples of bridge design. There are some 
excellent half-tones and drawings of notable 
bridges, incl uding the Forth Bridge and the 
new East River Bri dge in this elty. This 
i s  fol lowed by an equal ly clear and compre
hensive series of chapters in Part I I I .  on 
waterworks for cities and towns, in which th2 
subject I s  treated historica l l y .  Then the art 
of modern waterworks construction is very 
fully explained. The question of the Nile 
water supply i s  gone into at some length, and 
severa l other notable water works systems In 
this coun try and !·'ngland are briefly de
scribed. There is  a chapter on "Some Fea
tures of Rail road Engineering," in which the 
most complete description is that devoted to 
rail road · signa ling. The work c loses with 
two chapters, one on the X i caragua and 
the other on the Panama can a l .  This portion 
of the work is of special  Interest just J1ow, 
when the I sthmian can a l  p roblem claims 110 
much public atten t I on .  The advantages and 
disadvantages of the two canal s  are set forth, 
and the matte!' !s so t reated that any lay
man, who reads them carefu l l y ,  w i l l  find him
self I n  a posi tion to judge for himself of the 
respective merits of ' the two routes. 
SUCCESSFUL AUVERTISING. How to Accom-

plish It. By J.  Angus MacDonald.  A 
Practical Work for Advertisers and 
Businessmen. A Most Complete In
dex of Subjects. Philadelphia : ·Lin
coIn Publishing Company. 1902.  

Advertising I s  n o w  so very general,  a n d  Its  
fundamental principles so w e l l  understood. 
that a book on the subject shoul d  not be with
out value. The volume which lies before u� 
comes from the pen of a ski l led advertising 
agent. After discussing advertisement bui l d ·  
i n g  i n  its  general aspects, the author refers 
to rpta i l  a d vertising all the year ,·ound. H i s  
n e x t  topic dea l s  w i t h  special features i n  re
tail  advertising, after which m a l l  order ad
vl'l'tising is discu ssed. M i scel laneous adver
tising Is the sub.iect of his last dl scusslo" 
The book tells what it  has to tel l m a ,,;;,lIl'  
way. Not the l east valuable fea ture of th� 
book i s  a list of "Sayings to Swing Trade. 
PLUMBING PROBLElII S .  Or, Questions, An-

swers, and Descriptions Relating to 
House Drainage and Plumbing, from 
the Sanitary Engineer. New York : 
The Engineering Record. 8vo. Pp. 
244.  

A feature of t h e  Engineering Record I s  I t s  
replies to q uestions o n  topics relating to water 
supp ly,  sewerage, sewage di sposa l .  venti lating, 
heating, house drainage ,  and p l u mbing. The 
repeated answers to inquiries concerning 
matters often explained in Its columns have 
here been col lected into a book. which w i l l  
doubtless be u sefu l to those Interested In sani
tary engineering. 
THE How AND WHY OF ELECTRICITY. A 

Book of Information for Non-Tech
nical Readers. By Charles TripIer 
Child. New York : Electrical Review 
PubliShing Company. 1902 .  16mo. 
Pp. 127 .  

T h i s  volume w a s  perhaps t h e  l a s t  work that 
came from the pen of the late Charles T. 
C h i l d ,  technical editor of the Electrical Re
view. Mr. Child p resents In the ludd sty le 
which chal'ilcterizI'd all his written work, sOILe
thIng of thl' properties and genera t i on of E" l ae
trlcity and something of the methods by which 
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Americans 
·oC To-Day 

and To-Morrow 
By Senator Albert J. Beveridge 

A set of bri l l iant personal articles 
outl in ing some . distinctively American types of 
to- day an d forecasting future types that will 
be the product of present conditions. 

_Salaries and Savings 
By Hon. Leslie M. Shaw 

8ecretar7 of the TreaBUr7 

This is the first of a series of papers 
in which some successful business 

men will  tel l  how to save money 
and to invest it safely. -

Papers by 
Mr. Cleveland 

Cleveland H on. Grover 
be a regular 
cal questions 

will  continue to 
great politi-contributor on 

of the day. 
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FORGING OF STEEL 
By JOSEPH V. WOODWORTH 

Author of " DI ES, Their Construction Bnd Use . "  
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PR ICE, $2.50 
A new work from cover t o  cover. treating in a clenr. concise man
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I t  is con trol led, measured, and made to do 
man's work. 'L'he pUbl ishers have seen to i t  
that the book appears in a neat dress. 
NATURE AND THE CAMERA. By A. Rad-

clyffe Dugmore. I l lustrated from 
photographs by the author. New 
York : Doubleday, Page & Co. 1 9 0 2. 
Square 8vo. Pp. viii ,  126 .  Price $ 1 . 3 5 .  

M r. Dugmore i s  o n e  of our best known 
photographers of birds and animals. I n  the 
volume which lies before u s  h e  has col lected 
what may well be considered the best of h i ,.  
work. To accompany his pictures he has w r i t ·  
t e n  a n  instructive t e x t .  T h e  publishers sh01,lid 
he congratu lated upon the admirable manner in 
which they have issued his  work. 
TH E  ART OF SUCCES S .  By T.  Sharper 

Knowlson. New York and London : 
Frederick Warne & Co. 1 9 0 2. 1 6mo. 
Pp. xi, 1 6 3 .  Price $ 1 .  

T h e  same methods t h a t  characterize t h e  au
thor's "Art of Thinking" will  be found i n  this 
l ittle  v o l u me. The author p roceeds by de
fining success according to its accepted mean
Ing and its applications to various types of 
successful l i fe. H e  shows that sometimes there 
i s  a success of high quality. where dol l a rs are 
fewest. B u t  since this Idealistic kind of sue
cess hardly appea l s  to the m u l t i tu de, he con
fines himself langely to what may be termed 
business success. After considering the diffi
c u l ties which are met with, he deal s  with 
the constructive side of success, the first point 
naturally being the need of finding a suitable 
occupation. A s  concrete examples are often 
valuable, h e  devotes an entire chapter to the 
success of certain wel l-known modern business 
men. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

February 3. 1 903. 
A N D  E A C H B B A R  I N G T H A T  D A T E. 

[See note at end of 1i8t about copies of tbese patents.J 

Accumulator mechanism, M. J. Wbltlock . . . .  7 1 9,628 
Acid mordant and making same, organic, 

W. Beckers . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 1 9 , 555 
Addition tester, H. E. Brown . . . . . . . . . . . . . .  719, 734 
Adhesive applying apparatus, A. N. & E. 

J. Barnes . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  719, 554 
Advertising or other purposes, optical de-

vice for, R.  C.  T. Evans . . . . . . . . . . . . .  719,771 
Alarm system, electric time, E. T. Acker-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 9,551 
Aluminium, producing, H.  Ii'. D .  Schwabn . . 719,69!:1 
Animal trap, P. A. Wbltney . . . . . . . . . . . . . .  7 1 9 , 544 
Asparagus buncher, P. Brunett . . . . . • . . . • . •  7 1 9,561 
Atomizer, S. Hasbrouck . . . . . . . . . . . . .  ' . ' . . . .  719. 587 
Automobile steering gear, A. P. Brush . . . . . •  7 1 9 , 562 
Baling press, F. L. Helnrlcb . . . . . . . . . . . . . . 719,59 1  

. Ball, K.  V .  Painter . . . . . . . . . . . .  719,498 to 719,500 
Band cutter, T. N. HuddLestone . . . . . . . . . . . . 7 1 9, 594 
Band cutter and leeder, Florence & Misner. 719,777 
Battery tank, storage, B. Ford . . . . . . . . . . . .  719, 778 
Bed mosquito bar bolder, M. S. Scbayer . . .  7 1 9,957 
Bed, spring, W. F. Ade, Jr . . . . . . . . . . . . . . . .  719,63 1  
B e d  spring, woven wire, Barcalo & Valone 7 1 9 , 635 
Belt, apparel, M. Brueckner . . . . . . . . . . . . . . . .  719, 560 
Belt Idler, W. R. Smitb . . . . . . . . . . . . . . . . . . 719,895 
Bicycle brake, A. E.  Wahlln . . . . . . . . . . . . . 719,914 
Bicycle driving mecbanlsm, J .  B .  Huss . . . .  719,595 
Binder, H. P. Jones . . . . . . . . . . . . . . . . . . . . . 719,673 
Binder, W. G. & H. S. Jones . . . . . . . . . . . . . .  7 1 9 , 674 
Bit stock ,  N.  R. Tbibert . . . . . . . . . . . . . . . . . .  7 1 9 , 703 
Blind slat lock, J.  W .  Clark . . . . . . . . . . . . . . .  719,648 
Boller, N .  Curtis . . . . . . . . . . . . . . . . . . . . . . . . 719, 439 
Boilers, device for maintaining the water 

level In, O.  Berger . . . . . . . . . . . . . . . . . . .  7 1 9 , 424 
Book for county records, etc. , abstract, J. 

E .  Lutz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71 9,481 
Book, loose leaf, S. Seemann . . . . . . . . . . • . .  719,886 
Bonk, manifold sales, H .  H .  Winslow . . . . . .  7 1 9 , 930 
Boot or sboe cleaner, L. C. Smltb . . • . . . . . . .  719,894 
Boot or shoe trimming machine, E. E. An-

geli . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  719,414 
Bottle IIl1er attacbment, Neubert & Wieden-

beck . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . .  719,846 
Bottle, non-refillable, Flatten & Ahrens . . . 7 1 9 , 451 
Bottle or jar cap, J. S. Alston . . . . . . . . . . . . . .  719, 7 1 5  
Bottles, jars, etc. , protector for, J.  W .  

Steel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 719,527 
Bottles or glasses, packing for, D.  H. Rus-

sell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  7 1 9 , 61 2  
B o x  fastener, C.  B. Baldwin . . . . . . . . . . . . . . 719,553 
Brake mechanism, J. King . . . . . . . . . . . . . . . . 7 1 9 , 8 1 3  
Brick cutter, B.  E.  Becbtel . . . . . . . . . . . . . . . 719,722 
Brick kiln, downdraft continuous, A.  Yates. 7 1 9 , 974 
Briquets, manufacture of, E. S. Meade . . . . .  719, 830 
Brooches, etc . ,  safety catch tor, G. W .  

Washburn, . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 1 9, 9 1 9  
Brush, automatic bicycle, J.  M. PeterSOD . . 7 1 9 , 608 
Brusb, batb, L. Lauterbacb . . . . . . . . . . . . . . . .  7 1 9 , 596 
Brusb cutter, L. E.  Gannett . . . . . . . . . . . . . .  719,784 
Brusb holder, electric, H. T. Maker . . . . . . 719,824 
Buckle, trace, J.  B. Bunkers . . . . . . . . . . . . . 719,737 
Buggy top attachment, E. Walter . . . . . . . . 719,538 
Bulkhead doors, meaDS for operating, P. 

Hoppe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 9, 669 
Burglar alarm, J. Wagner . . . . . . . . . . . . . . . . .  719,963 
Burning liquid fuel, Injector or apparatus 

for, J .  Holden . . . . . . . . . . . . . . . . . . . . . . .  7 1 9 , 80 1  
Butter printing macblne, A. Anderson . . . . . .  719,413 
Button , collar, B.  B.  Mayer . . . . . . . . . . . . . . . 719,828 
Button setting macblne, G winn & Smltb . . . 719,939 
(Jableway system, F. H. Lamb . . . . . . . . . . . . 71 9,478 
Cabs, front sash supporting and operating 

apparatus for bansom, W. C .  Yelton . .  71 9,975 
Calculator, J. M. Steele . . . . . . . . . . . . . . . . . . 7 1 9, 701 
Calipers, Z.  T. Furblsb . . . . . . . . . . . . . . . . . . .  7 1 9, 783 
Candy crimping macblnp, S. Morgan . . . . . . . .  71 9, 490 
Candy dipper, F. C. Spang . . . . . . . . . . . . . . . . . 71 9,896 
Cape, blanket, and shelter tent, combined, 

C .  Stacey . . . . . . . . . .  ; . . . . . . . . . . . . . . . . .  719,899 
Car bolster, hopper, J.  ll . Hansen . . . . . . . . 7 1 9 , 484 
Car brake shoe. F. R. Spear . . . . . . . . . . . . . . 7 1 9 , t!97 
Car, compartment sleeping, H. F. Holland . . 7 1 9 , 802 
Car, convertible dump, H. S. Hart . . . . . . . . 719,796 
Car coupling, P.  T.  Hand lges . . . . . . . .. . . . . 719,792 
Car door, grain, Kuhlman & Woodman . . . .  719,815 
Car draft rigging, railway, G.  P. Ritter . .  719,610 
Car, dump, H .  S. Hart . . . . . . . . . . . 719,794, 71 9,795 
Car, dumping, E. S. Ha.rt . . . . . . . . . . . . . . . 7 1 9 , 793 
('ar grain door, frelgbt, J. Riley . . . . . . . . . . 7 1 9 , 875 
Car; bopper bottom. I .  A. Randpl . . . . . . . . . 7 1 9 , 868 
Car interlocking center bearing, J. E.  

Norwood . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  71 9, 496 
Car operated door, mine, Flint & Whit-

ney , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  71 9,577 
Car side bearing, J .  E.  Norwood . . . .  7 1 9, 951 , 71 9, 952 
(Jar transfer, suspended , C. A. P. Turner:  . .  719,979 
Cars, radial bumng and d raft rigging for 

railway, H. H. Sessions et al . . . . . . . . . . 719,519 
Cars, etc. , side bearing for railway, C.  E. 

Havens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 1 9 , 589 
Carbld blocks or Ingots, subdividing, J. 

Scales . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  71 9, 882 
Carburrtf"r for Internal combustion engines, 

F.  H. Messlngpr . . . . . . . . . . . . . . . . . . . . . . 7 1 9 , 486 
Carriage, tramway, F. H. Lamb . . . . . . . . .  ; 71 9, 477 
Cartrldgf' fusf's, rlrctrical contact for, C. 

D. Platt . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  719,859 
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Ha's Giving Awa, a Forluna 
A BOOK FOR EVERY HOME 

A Masterpiece of Phi lanthropy by Hon. James R .  
Kenney, Ex-Mayor of Reading, Pa. 

H ON .  J A M E S  R. K EN N I!J Y ,  

T h e  Man Who i s  Gi ving Away a Fortune I n  
Books. 

H on.  James R. Kenney, ex-Mayor, i s  giving 
away a fortune in books. He i s  p u t ting them 
right Into the homes of the peop le ahso l u tely 
without cost or t rouble to them save the sma l l  
trouble o f  writing. H e  has ' h a d  p repared and 
prin ted the most remarkable work on personal 
magnetism, hypnotism and how to su cceed In 
l ife th a t  has ever heen wri tten . I t  is bri mful 
of i ntensely In teresting and practical infor
mation. It Is  j u st wha t  the young man needs 

. who i s  starting in l i fe t o  give him vim, p u s h .  
a n d  energy : to m ake him m agnetic, to enable 
him to overcome obstacles and surmount every 
difilcul ty t o  his success. I t  I s  j us t  what the 
middle-aged man needs to enahle him to win 
and hold friends, to become a leader In his 
community. t o  infl uence and .sway the minds 
of h i s  bu siness associates and make h i s  mark 
In l i fe. I t  i s  j n st what . every father and 
every mother needs to eradicate had tempers 
and evil inclinations in c b l ldren, to strengthen 
their moral fac u l ties and make them grow 
t o  be men and women such a s  God Intended 
they shou ld be. 

It Is  j u st what every minister of the Gospel 
needs to help him hold the wavering stead
fast in their fai t h ,  to help him t u rn tbe minds 
of the wicked toward morality, honesty and 
right doing. It I s  just what every lawyer needs 
to help him influence j u ries, control witnesses 
and to deliver his a rgumen t in that force
fu l ,  convincing manner wh ich carries convic
tion with every word. It I s  just what. you 
need. n o  matter who you are or what you do, 
t o  enable you to get out of l i fe the success, 
p leasure and happiness which t he Creator In
tended shou ld be yours. I f  you are not suc
cessfu l ,  I f  yon are n o t  making money, it Is 
because you do not know that secret power 

that rules the thoughts and minds of men. 
U you are a l ready successful  you can become 
more successfu l if  you w l l l  but master 'the hid
den forces around you. Learn to u se the 
secret magnetic power with which nature has 
endowed you. 

Ex-Mayor Kenney 's book proves every one is 
born with this m ighty Bubtle power, that any 
one can easily develop It a t  home without the 
knowledge of his intimate friends or asso
ciates, and Influence people secretly to carry 
out his  thoughts and Ideas. I t  certainly i s a 
wonderfu l force, capahle of infinite good. 

"Hypnotism t r u l y  revea l s  the secret of l ife 
and the mysteries of nature," writes J. H .  
Sch.nelle r, 1 4 1 2  Avon street, La C rosse, Wis. 
"My own father could not have convinced me 
of its  wonderfu l power If I had not actually 
tested it for myself. I consider a knowledge 
of I t  Invaluable to those who wish to get 
the most out of l i fe ; to t hose who wish to 
achieve success and live u p  to the f u l l  mea
sure of their possibl l ltles. " 

J. R. Gaskins, Newport News, Va. ,  writes : 
" I  m u s t  admit that I doubted. very much that 
hypnotism could be practica l l y  taught. In 
four days after receiving your work,  however, 
you demonstrated to my entire satisfaction that 
I was never f\1rther from the truth i n  my l i fe. 
I have met with wonderful success. Your 
free book is the finest thing of the kind I have 
ever seen . "  

A. C.  Hyers, of I thaca, N. Y.,  writes : " I f  
any fau l t  cou l d  be f o u n d  with your instruction 
it wou l d  be t'bat you give too much, thereby 
giving. too many people the opportunity to ac 
quire great secrets that have heen guarded and 
known only by a very few for centuries--se· 
crets that confer upon the possessor a wonder· 
fu l power over their less Ihiot'med friends." 

Rev. J ohn Lewel ling, of Brownvl l l e ,  Neb. , 
writes : " Y o u  are engaged In a '  glorious work. 
I am applying your teachings every day. I 
congratulate you upon your work for suft'ering 
humanity." 

Ii:x-Mayor Kenney ordered p rinted t h ree 
months ago ·  1 9 ,000 copies of his  new book for 
free distribution. The first copies are j u st now 
coming oft' the press. They are elegantly i l lus
tra ted with t he finest engravings and w i l l  
prove a val uable addition to a n y  l ibrary . I f  
you w o u l d  know a l l  about hypnotism, t h e  won
der science of the age, personal magnetism. 
thought force, magnetic heal ing and kindred 
sciences, write for a free copy of this remark· 
able book a t  once. It w i l l  be sent to your ad· 
dress, postage p repala. You will be delighted, 
mystlfil'd and henefited more than words can 
.t e l l .  Nothing like it has ever before been 
p rinted. Ex-Mayor Kenney i s  giving · them 
away for the benefit of the public. He be
l ieves by so doing he i s  accomplishing more 
good than by donating h i s  m oney to hospitals,  
public libraries or anything of this natu re. H e  
gives y o u  a book worth more to a young man 
than a col lege education. H e  gives I t  to you 
for your own personal u se,  t o  keep i n  your li
hrary or to carry with you. On accoun t of the 
great expense I n  p reparing and p r intlJlg this 
book; only those are requested t o  write who 
are especia l ly Interested In bettering themselves 
In l i fe and who actually wish to make prac, 
tical use of the information given in the book. 

I f  you want a free copy,  write a t  once t o  L. 
�. Bauers. Secretary t o  ex-Mayor Kenney, of
fice S H 1 1 ,  420 Walnut street, Philadelphia, 
Pa. 

FEBRUARY 14, 1903. 
Casting and articles made thereby, C. D.  

Cannon . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  719,741 
Cattle guard, I. Rimbey . . . . . . . . . . . . . . . . . .  719,509 
Centrifugal macbine, J.  Laidlaw . . . . . . . . . .  719,476 
Cbalr seat, H.  B. Morris . . . . . . . . . . . . . . . . . .  719,601 
Check, closure, F.  L. Rosentreter . . . . . • . •  719,51U 
Cblmney cap,  T. J. Miquel . . . . . . . . . . . . . . . .  719, 489 
Cbisel attacbment, G. W. Parker . . . . . . . . . .  719, 607 
Cblorination barrel, J. B. HelIerman . . . . . . . . 719, 664 
Cburn, Burge & UOl'Dell . . . . . . . . . . . . . . . . . .  719,739 
Cigar holder and sbaper, S.  S.  William-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 719,546 
Clock, electric, V.  & V. Himmel', J r  . . . . . . •  719,400 
Clutch, V.  T.  Payne . . . . . . . . . . . . . . . . . . . . . . 719,856 

, Ulutcb, A. R. Patten . . . . . . . . . . . . . . . . . . . . . 719, 954 
Clutcb, lIuld, · B .  B. Chandler, Jr . . . . . . . . . . . 719,746 
Clutch, friction, T. F.  Carver . . . . . . . . . . . . .  719,434 
Cock, automatic cylinder, E. L. Jones . . . •  719,809 

. Cock, high pressure ball, O. J. Fabian . . . . . . 719,447 
ColIee pot, A .  E. Block . . . . . . . . . . . . . . . . . .  719, 727 
ColIee roa.tlng apparatus, J .  Arbuckle . . • . .  719,717 
Coin counting device, Goetze & Sanford . . . . 719,459 
Comb bolder and cleaner, L. �'. F errell . . . . 719,775 
Combing machine drawing off mechanism, 

Lee & Fisber . . . . . . . . . . . . . . . . . . .. . . . . .  . 719,676 
719, 454 
719,67 1  

Compressor, W. J. li"rancke . . . . . . . . . . . . • . .  
Condenser, steam, W. Irving . . . . . . . . •  0 · ,  • •  
CondUits, construction of underground, T.  E.  

Devonsbire . . . . . . . . . . . . . . . . . . . . . . . . . . .  719,763 
Conveyer, A .  D. Sbaw . . . . . . . . . . . . . . . . . . . .  719,890 
Conveying and cooling apparatus, K. F. 

Snow . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  . . . .  719,524 
Cooking utensil, P. J.  & E .  H. Gates . . . . . . 719,786 
Copper matte into metallic copper, convert� . 

ing, G. Mitcbell . . . . . . . . . . . . . . . . . . . . . . 719, 488 
Copy pad , T.  B. Ferguson . . . . . . . • . . . . • . • •  7 1 9,774 
Copying press, H.  L. Davidson . . . . • . . . . • . •  7 19,75U 
Corn snapping, husking, and fodder sbred-

ding machInes, feed mechanism for, J. 
O.  Thompson . . . . . . . . . . . . . . . . . . . . . . . . . .  719, 962 

Couch and chest, combined, G. A. Alger . . •  719, 712 
Coucb and folding bed, combined, D.  T.  

Owen, reissue . . . . . . . . . . . . . . . . . . . . . . .  . 
Crate, folding, A. A. Smith . . . . . . . . . . . . .  . 
Crate, shipping, C. Q. C. Leigh . . . . . . . . . • .  
Crate, sbipping, Sbocklin ' & Scbwartz . . . . .  . 
Crupper former, Bastian & Sussman . . . . . . . .  . 
Cultivator, G. K. Spitzenberg . . . . . . . . . . .  . 
Cultivator attacbment, W. L. Schmldt . . .  . 
Cultivator,. disk listed, S. D. Poole . . . . . .  . . 

12,078 
719,893 
7 1 9,819 
7 1 9 , 891 
719,637 
719,898' 
719,885 
719, 863 

Cup. See Oil cup. 
Cycles, etc. , driving gear for, B. R. Avery. 719,417 
Dental crowns, manufacture of, E. V .  Wil-

liams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 719, 928 
Dental matrix retainer, J.  Mills . . . . . . . . . . .  719,834 
Desk shelf attachment, A.  J .  Tbrom . . . . . 719,625 
Diaper, Infant's, P. E .  · Kent . . . . . . . . . . . . . . .  719, 8 1 1  

' Dilator, W. E. Minor . . . . . . . . . . . . . . . . . . . . . 719,487 
Dish cleaner, M. D. Colbath . . . . . . . . . . . . . . . 719,936 
Disinfecting apparatus, J., W. H., & E. 

R. Williams . . . . . . . . . . . . . . . . . . . . . . . . . .  719, 929 Qisplay package for powder, shot, etc. , C .  
. E.  Roberts . . . . . . . . . . . . . . .  , . . . . . . . . . . .  719,876 

Document holder and exhibitor, C. C. Lee . .  ' 7 19,597 
Do1rer guard, J . ' Kilburn . . . . . . . . . . . . . . . . . .  7111,812 
Door catch and lock, J. L. Zesiger . . . . . . . . 719,976 
Door operating machine, Macdonald & War-

. wick . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . 7111,682 
Door opera ting mechanism, Warwick & 

Macdonald . . . . . . . . . . . . . . . . . . . . . . . . . . . . 719,91 7 
Door sill, W. O. & F. H. Jewell . . . . . . . . . . 719,672 
Dough cutting and, weighing machine, H. 

P. P. West . . . . . . . . . . . .. . . . . . . . . . . . .  . . 
Draft equalizer, H. J. Zempel . . . . . . . . . .  . .  
Draft equalizer, Campbell & Henderson . . .  . 
Draw gear and bumng apparatus, J. H .  

719,923 
719,550 
719,564 

McCol'mlck . . . . . . . . . . . . . . . . . . . . . . . . . . .  719,949 
Dredging and excavating machine, J.  J. 

Conlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 719,567 
Dress sbleld, D. Basch . . . . . . . . . . . . . . . . . . . .  7 1 9 , 636 
Drill shaper and sharpener, J.  Retallack . . 7 1 9 , 874 
Drilling macblne, E. M. Couch . . . . . . . . . .  71 9,569 
Driving mechanism, y ielding, Sester & 

Feldt . . . . . . . . . . . . . . . . . . . . .  � . . . . . . . . . . . 719, 619 
Dumb waiter, J.  E .  Ortner . . . . . . . . . . . . . . .  719,852 
Dust pan, C.  W. Hopkins . . . . . . . . . . . . . . . . . .  7 1 9. 94:1 
Electric accumulator plate, A. Bainville . . .  719,418 
Electric battery, H. Halsey . . . . . . . 719, 660, 7 1 9,661 
Electric brake, F.  E. Case . .. . . . . . . . . . . . . . . . 719,566 
Electric ccndensers, manufacturing, J.  A . 

Wotton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  719,973 
Electric furnace, H. N. Potter . . . . . . . . . . . . . 719,507 
Electrical distribution system, J .  L. Crevel-

Ing . . . . .  . . .  . . .  . . .  . .  . . .  . . .  . . .  . . . .  . .  . . .  719,753 
Electrical purposes, liquid resistance switch 

for, J.  H.  Woolliscroft . . . . . . . . . . . . . . . . 119,549 
Electrolytic apparatus, C.  J. Reed, 

719,870 to 719,873 
Electrolytic cell, R.  Glsson . . . . . . . . . . . . . . . .  n9,791 
Electrothermally treating materials, ap-

paratus for, H .  Maxim . . . . . . . . . . . . . . 719,484 
Electrotyping, macblne for oxidizing 

matrices for, C. M. Oliver . . . . . . . . . . . 719,953 
Elevator door operating device, J.  L. Kail . . 7 1 9 , 470 
Elevator safety appliances, electric system 

for, G;  Hail . . . . . . . . . . . . . . . . . . . . . . . . . 719, 463 
Elevator safety device, E.  H. Price . . .. . . . . 719,692 
Elevator sbaft damper, J.  A. Craig . . . . . . . . .  71 9, 437 
Emergency hrake, safety, W .  T.  Sears • . . .  7Hl,69fl 
Engine lubricator, gas, H. Morningstar . . . . .  7 1 9 , 8.16 
Eng�� F�ro::r::r��l�� . ��c

.����s.rr: : �������i:�: ' 7 1 9 , 855 
Engine&, vaporizf"r or carbureter for explos-

iv.l', H.  W. Tuttle . . . . . . . . . . . . . . . . . . . .  7 1 9 , 536 
Envelope opener or paper cutter, W. O. 

Tbompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 1 9 , 906 
Exhibitor, A. G. & D. H. McCulloch . . . . . 71 9,84� 
Expansion bolt, W. C. Boone . . . . . . . . . . . . . . 7 l n,426 
Explosive engine, J. Wlllougbby . . . . . . . . . . .  71 9, 547 
Eyeglass nose guard, A.  G .  French . . . . . . . . .  7 1 9 , 7S0 

��:::�in�!'':!�h'ln�, :: *�i:bi ' : : : : : : : : : : : :  m:��� 
Fabric marking machine, A. J. Schmledl . .  7 1 9 , 5 1 6 
Fan attacbment, W. C. Norman . . . . . . . . . . 7 1 9 , 68S 
Farrier's  knife, P. E.  Heller . . . . . . . . . . . . . .  7 1 9 , 797 
Feed box, W. R. Howard . . . . . . . . . . . . . . . .  719, 468 
Fence, hedge, M. Neil . • . . . . . . . . . . . . . . . . . •  7 1 !} , 605 
Fence post, F.  E. Gregory . . . . . . . . . . . . . . . . 719,789 
File binder, E. A. Sbarp . . . . . . . . . . . . . . . . . .  719,881'1 
Filter and extractor press, J .  G. Cross-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71 9, 438 
Filter, oil, Norcutt & Hussel . . . . . . . . . . . . . .  7 1 9 , 848 
Fire alarm apparatus, automatic, H.  Plow-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 9 , 50 4  
Fire and burglar alarm, I .  S. Bunker . . . .  7 1 9 , 563 
Fire escape, L. Csssanova . . . . . . . . . .. . . . . . .  71 9, 646 
Fire escape balcony, movable, M. L. Cronin . 719,755 
FIre extinguisher and alarm, automatic, A.  

D. LomeI' . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Fire extlnguisblng compound, J. B. Miller . .  
Fire hose coupling, E. Mayer . . . . . . . . . . . . .  . 
Fire kindler, L. S. Murdock . . . . . . . . . . . . .  � 
Firearm, magazine, J. D. PedeJ;son . . . . . . . •  
Fireproof floor and ceiling bonstruction, 

Simpson & Shoemaker . . . . -\- . . . . . . . . .  . 
Fisb book, C. J.  Trakel. . . . . .  ; .. : . . . . . . . . . .  . 
Fish net, G. L. Plumlpy . . . . . . . . . . . . . . . . .  . 
�'Isb trap, 1I0atlng,. A. C. Burdick . . . . . . . .  . 
Flsblng rod, folding, H. M. McSamee . . .  . 
FhlP. smoke, D. Einstein . . . . . . . . . . . . . . . . .  . 
Flushing apparatus closet, F. Llgbt . . . . .  . 
Folding chair, A. D. Trupsdell . . . . . . . . . . .  . 
Folding gate, J. W. Sbarrard . . . . . . . . . . . . .  . 
Foliage and making same, artifiCial, C. E.  

Akeley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Foot and body warmer, portable, F. Batter. 
Friction brakp, R. R. Osgood . . . . . . . . . . .  . 
Fruit picker's  rpceptaclp, J.  J.  Jones . . . . . .  . 
Furnace. See Electric furnace. 
Furn�:el'. 

c��i�e�r .��� .����� . :�� . ��� .�I
.�.

S
.
t: 

Galvanic battery, H. Halsey . . . . . . . . . . . . .  . 
Game apparatus, W. C. Farnum . • . . . . . . . .  
Game apparatus, D. Gatley . . . . . • . • . . . . . .  
Game apparatus, F. W. Baynes . . . . . . . . . .  . 
Garbage can or receptacle, E. L. Schieler . 
Garbage crpmatory, C. A. Williams . . . . . . .  . 
Garbage plant, C.' S. Wbeelwrlght . . . . . . .  . 
Garden tool, J. E. Beebe ' . . . . . . . . . . . . . . . . 
Garment clasp, E. H. Gysling . . . . . . . . . . .  . 

-Garment fastenings, card or mount for, O. 

719,946 
719,83:l 
7 1 9 , 829 
7 1 9 , 839 
71,9, !}55 

7 1 9 , 892 
719, 704 
719,862 
719,738 
719, 60:1 
7 1 9 , 652 
7 1 9 . 598 
719,908 
719,621 

719,632 
719.638 
719,853 
71�, 8 1 0  

719, 706 
719,659 
71 9,448 
71 9,456 
719,71 9 
719,51 5 
71 9,545 
719,542 
719, 723 
7 1 9 , 462 

A. Dp I.ong . . . . . . . . . . . . . . . . . . . . . . . . . .  719,442 
Garmpnt 'spctions, marking and folding, P. 

J. Mpnaban . . . . . . . . . . . . . . . . . . . . . . . . . . . 719,485 
Gas ,�rnrrating apparatus, acetylene, J.  J. 

Hpndler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  71 9,665 
nas genprator, acetylf"ne, A. Davis . . . . . . . . 719,570 
Gas gpnerator, acetylene, Atkin & Eagle-

son . . . . . . . . . . . , . . . .  . . . . .  . .  . . . . . . . . . . . .  719,633 

© 1903 SCIENTIFIC AMERICAN, INC.
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I F  Y O U  S H OOT A R I F L E  
Pistol o r  S1iotgum, you'fI make a Bull's 
Eye by sending three 2c. sta.mps for 
the Ideal Hand-book '"A." 126 pages 
Ij'REE. The latest EncyclopedIa of 

Arms, Powders, Shot and Bullets. Men
tion SCIENTIFIC AMERICA N .  Address 

IDEA L M �·G. CO., 26 U St., NEW HAVEN. CONN •• U.S.A. 

YOU DON'T EAT DIRT-WHY DRINK 11 1 

The SAN ITARY STILL · 
PreYents Dl8ea�e 

because distiUed water is the only pure 
water and IS free from all microbe", hme, 
dirt and germs. Don't endanger your 
heal.th-preyeut typhoid fever instead of 
gettmg & doctor to curt: It. SIX styles-two 
new illt!xpeo!!live sizes-just ou • • 
Send for lOO.page Book. 

A. ]I. PEIRCE lIFG. CO. 
(SuccesSor to The Cuprigraph Co.) 

138 GREE!'l ST., CHICAGO. 

Counting Chicks 
is not safe unless you -=--'-..... --� 
J have an 

ROUND 
INOUBATOR 
R. C. Rauermtnster, Norwood, Minn.! goti93 chick. 
trom 003 eggs. He followed directions, the ma,. 
chine did the work, because 1t was bunt on right 
g
rlnciPles and by good workmen. '" The IOWA 

o��r:
bo

R����i:�
e
:r:d°���W�ti�:

e�:f:� 
Our tree book gives more testimonials and full 
particulars. Everything about incubation free. 

IICDlATOR COMrUY. 101 248 ,DES MOIIES. 

Gate, J. H. Moss . . . . . . • . . . . . • . • . . . . . . . . . •  719,838 
Gear wheel, R. E.  Evenden . . . . . . . . . . . . . . .  719,572 
Gearing, variable speed, J. H.  Braith-

waite . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . •  719, 732 
Glass shaping machine, W. M.  Wolcott . . .  719,710 
Glass tile,  manufacture of, H .  J. Sage . • . .  719,511 
Glazing conservatories, hothouses, etc. , A. . 

Tassaln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  719,903 
Gold separating apparatuB for dredging ma-

chines, J. H.  Gray . . . . . . . . . . . . . . . . • . .  719,582 
Grinding machine, G. M. & C. J. Luther, 

7 1 9 , 677, 719,678 
Grinding or sharpening device, I .  M. 

Rose . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  719,880 
Grinding or smoothing machines, apparatus 

for supplying abrasive material to, D. 
J. Murnane • . . • . . • . . . . . . . • . . . . • • . • • . .  

Gun carriage, Behnke & Friese . . . . . . . . . . .  . 
GUD, tubular magazine, T. C. Johnson . • • • . 
GUDS, automatic firing apparatus for ships' ,  

719,978 
719,724 
719,807 

Von Pechy & Rea . . . . . . . . . . . . . . . . . . . .  719, 857 
Guns, two tube gravity cbarger for maga-

zine, T. C.  Johnson . . . . . . . . . . . . • . • • . •  719,808 
Hair pin, R. G. Schutz . . . . . . . . . . . . . . . . . . . .  719, 697 
Hand rail for moving stair lifts, J.  M. 

Dodge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  719, 764 
Hand raiI, moving, J.  M. Dodge . . . . . . . . . . .  7 1 9, 765 
Harness attachment, J. W. Bf>aID . . . . . . . . . .  719,721 
Hat body drying apparatus, E. HilL . . . . . •  719, 667 
Hay press, W. N. Newton . . . . . . . . . . . . . . .  719,495 
Heat regulating apparatus, Winkenwerder 

& Swartz . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  719,548 
Heating furnace, H.  C.  Ryding . . . . . . . . . . . .  71 9 , 613 
Hide lIeshing machine, O.  F. �'elx .  . . . . . . . . .  7 1 9,773 
H inge, R. S. Bowen . . . . . . . . . . . . . . . . . . . . . . . 7W,640 
Hinge, adjustable door, A. Christerssun . . . .  71 9,747 
Hinge, box, A. B. Miller . . . . . . .  ; . . . . . . . . .  7 1 9 , 832 
Hitching attacnment, vehicle, C.  Boulard . . 7 1 9,731 
Hogshead cover, G.  A. ({rieger . . . . . . . . . . . .  719,945 
Hoof boot or pad, G. W. N ickerson . . . . . . . .  7 1 9 , 687 
Hook, L. A. Walker . . . . . . . . . . . . . . . . . . . . . .  719,627 
Hook and eye, G. \V. 'Vashburu . . . . . . . . . .  719,918 
Horse boot, G .  H.  "reeks . . . . . . . . . . . . . . . .  719,922 
Horseshoe, cushion tread, A. J. Puh l .  . . . . .  719,693 
Horscshoeing apparatus, D. E. I{epford . . . .  719,473 
Hose or pipe mender, R. F. Kunze . . . . . . . .  7 1 9,817 
Hose supporter, M. Scheuer . . . . . . . . . . . . . . .  7 1 9 , 884 
Humidifying the atmosphere, apparatus for, 

L. C.  Bulkley . . . . . . . . . . . . . . . . . . . . . . . .  . 
Husking rollers, T. Guest . . . . . . . . . . . . . . . .  . 
Hydrocarbon butner, W. R. Jeavons . . . . . . .  . 
Ice shaver, J. F. Williams . . . . . . . .  719, 966, 
Incubator, J. W. Sauer . . . . . . . . . . . . . . . . . .  . 
Indicator. See Power factor indicator. 
Indigo, bydrosultlte for reducing, M.  Baz· 

719,430 
719,658 
719, 469 
719, 967 
719,614 

len . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . • . . • •  719,720 

A U niversal Rotary :��' w�il,
H

C. sIE.
o��a�i�Y · : : : : : : : : : : : : : : : : : : :  m:��� 

Pocket Measu re · :�:�r.:�:��' h�gh ������fil
k 

app���i:��: · W: · S: 
719,586 

It is the only practi('al all-around measure I Moody . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  719,600 
ever made. �leasure!l curves of all kinds as . Ironing table and clothes rack, combined, 
easity as straig-ht work. AI!' I!'lmple af!l a I J. Carroll . . . . . . . . . . . . . . . . . . . . . . . . . . . .  719, 433 
rule. In bet. it is simply a revolvin.l!' nlle. Jars etc. device for lifting fruit J. K.  
!I�'

n
;h�

d
:�:�;

a
l:;

t
:�!.it��

a
l���r�r, Rettig . 1  • • • • • • • • • • • • • • • • • • • • • : • • • • • • •  719,956 

and anyone can use it. For detailed desc.ip- .Tournal box, M. H. I?e. Vore . . . . . . . . . . . . . .  719, 445 
tion send for drcular. Journaling and sustalmng device for rotat· 
STECKENREITER MFG. CO., ing parts, O.  Ohlsson . . . . . . . . . . . . . . . . .  719, 850 

'ttrot.t.lllE PoInter to Zero 96 Lake St., Chleu&,o, Ill. Knitting machine stop motion, H. F. Bock-
meyer et al . . . . . . . . . . . . . . . . . . . . . . . . . . . .  719, 728 

Knockdown chair, double seat, H. Morton 7 1 9 , 837 
Laboratory, pocket, F. Flavitsky . . . . . . . . . .  719,776 
Lace holder, shoe, C. E. Wettlaufer . . . . . . 719,540 
Ladder, extension step, L. �"'erguBon . . . . . .  719, 450 
Ladder hook, automatic extension, L. Fer· 

glison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  719,449 
Lamp, electric, H. N.  Potter . . . . . . . . . . . . .  7 1 9 , 506 
Lamp globes, etc. , support tor, G. J. Crist 719, 754 
Lantern, R. Walsh . . . . . . . . . . . . . . . . . . . . . . . . 7 1 9,916 
Latch, lock,  )\1.  Vallee . . . . . . . . . . . . . . . . . . . .  719,705 
Leather, manufacturing artificial, L. G. 

Naert . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .  719,787 
Leather staking machine, H.  Roeske . . • . . .  719,878 
Lite preserver, marine, J. Ewing, Jr . . . . . .  719, 654 
Lifting jack, Garland & Aiken . . . • . . . . . . . .  719,457 
Linotype machine, G. A. Bates . . . • . . . . . .  719, 422 
Linotype machine, J. W. Champion . . . . . . . . 719,436 
Liquids from solids, " apparatus for separ-

ating or  draining, C.  S. Wheelwright . .  719,541 
Loading machine, sand, C.  Bosselman . . . . .  719, 427 
Loading or unloading device, E. C. Starks . . 719,526 

· Lock, J.  Schell . . . . . . . . . . . . . . . . . . . . . . . . . . . •  7 1 9, 883 
Lock and latch, combined, E. Peterson . . . . 719,691 
Lock attachment, cylinder, W. B. Moore . .  719,684 
Loom, needle, E. Herzig . . . . . . . . . . . . . . . . . .  719, 666 

P. O. BOX 7 .  Loom warp stop motion, C.  F. Roper . . . . . .  719,879 

___ � ________ W..:.:..:.A:..T:..E::.R:.:.::B.:.U:..R..:.:.y..:,_C.:.O..:.:.N_N...:.. t::�::: :�ii ;i;�er
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WIRELESS TELEGRAPHY. - SCIEN- t�:;:-����in

s1a�Efn
a:,

at��' :r �·az����:� : : : : : :  m:�� 
TIFIC AMERICAN SUPPLEME"T Nos. 1 :l 1  :�. 1 3�", 
1 3·lS and 1 3�9. contain ilIust.rated articles on this 
subject by G. Marconi. Additional illustrated artic les 
by other Q.uthors are contained in SCIENTIFIC AM ERI
CAN 8uppr;EMEN�· Nos. 1 1  �4 ,  1 1 3 1 . 1 1 ,.,., 1 1 9·l, 
I 'l l ,. , 1 � 1 �. 1 2 1 9 and 1 30 t .  These papers con
stitute a valuable treatise on wireless telegraphy. Price 
10 cents each from this office. and all newsdealers. 

If You Want the Best Lathe and Drill 

GHUGKS 
B UY  

WESTCOTT'S 
S t r o n g e s t 

Grip, Great
est Capacity am.d Dun-al>il

and Accurate. 
Co.! Oneida, N. Y., U. S. A .  ��i.'tr�:.-��tE����3��t�· 

Magneto electric generator mechanism, L. G .  
Woolley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Mail box, rural free delivery, H. N. King . .  
Mail or letter drop, E. G .  Gordon . . . . . . .  . 
Malt for mashing, preparing, V. Lapp . . .  . 
Massage machine support, ��. King . . . . . . .  . 
Match box, G. R. Bilz . . . . . . . . . . . . . . . . . . .  . 
Match box for mine lamps, I. A. Sharp . .  
Match lighter, J. E.  Sharpe . . . . . . . . . . . . .  . 
Measuring instrument, B. F. Westcott . . .  . 
Meat tenderer, O. Pike, Sr . . . . . . . . . . . . .  . 
Merry go round, J. L. McCrea . . . . . • . . • . . .  
Metals, pulverizing, C.  Bertou . . . • • . . . . . . .  
Middlings puriller, H.  C .  Robinson . • . . . . . . . .  
Milk cooler, R. H.  Casswell . . . . . • . . . . . . . .  
Milking machine vacuum regulating device, 

�.... M . .  Devore . . . . . . . . . . . . . . . . • . . . . . . . .  
Musical instruments, action for stringed, 

D. P. & L. F. Boyd . . . . . . . . . . . . . . . . . . . .  7 1 9 , 641 
Neckwear supporter . and fastener, O.  Kraus 719,814 
Nozzle, W.  C.  Oberwalder . . . . . . . . . . . . . . . .  719,849 
Nut attachment, spindle, E.  Carlton . . . . . .  719, 745 
Nut, lock, G.  W. Brown . . . . . . • . . . . . . . . . . .  719, 559 

M AXI M U M  POW E R - M I N I M U M  COST. Nut lock, W. Noble . . . . . . . . . . . .. . • . . . . . . . .  719,847 
If yon use a pnmp for I 011 burner, McDonald & McLean . . . . . . . . . . 719,686 

beer, lard. acids, starch , on burner and feed mechanism therefor, J. 
����,
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g
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o�l �r llums, 011 cup, R. L. White . . . . . . . . . . . . . . . . . . . . . . 719,543 g� �a

c
gt to

t
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t n Oiler. automatic cross bead pin, Carlsson 
TIB E R  ROTARY PU M P  & Bohman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  719, 565 

which does the most work at. Ore, rock, cem.::nt,. etc. , machinery for crush-
the least expense. Simply '  iug o r  grl�dlllg, D. Honeywood . . . . . . 719,804 
constructed. Can be run at ! Ore scr(>P!ling, " ashing, and assorting appar· 
any desired speed. Perfect- ' atns, I� . Hermann . . . . . . . . . . . . . . . . . . . . . . .  719,942 
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TABER P U M P  C O . ,  32 Wells St . . Buffalo,  N . Y  . . U . S. A. Currie . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . .  719, 756 

CD. 
ST LOU.!S, MO. 

Oven, bakp, Dowd & Coleman . . . . . . . . . . . . .  719,651 
Package, storing and shipping, J.  M. Hom-

mel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  719,803 
Packages, adjustable mouth for shipping, 

C. Q. C. Leigh . . . . . . . . . . . . . . . . . . . . . . . .  719, 820 
Packing, piston, J. T. Wilson . :  . . . . . . . . . .  719, 630 
Papers, apparatus for drying coated, W. 

M. Barber . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  719,93 1  
Partition blocks, mold t o r  making, A. C.  

Rader . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pasting mechanism, Tyberg & Prescott . . .  . 
Pavement, �" E. Gregory . . . . . . . . . . . . . . . . .  . 
Pavemputs, repairing American asphalt, A. 

719, 867 
719, 626 
719, 790 

H. Perkins, reissue . . . . . . . . . . . . . . . . . . .  1 2 , 077 
Peas, beans, etc. , shelling, J. P. Scovill 719,618 
Peeling or otherwise prepal"ing vegetables 

or fruits, utensil for, Nelson & Staberg 719,606 
Peeling tomatoes, etc. , J. P. Scovill . . . .  719, 61 6 
Peeling tomatoes, etc. , apparatus for, J. P. 

Scovill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  719,617 
Pen, tountaln, H .  W. Stone . . . . . . . . . . . . . .  719,529 
Petroleum burner, crude, R. B. FageoI . . . .  719,573 
Phonographs, graphophones, etc. , support 

for. E. A. Hawtborne . . . . . . . . . . . . . . . .  719, 662 
Photochemical and electro therapeutical ap-

paratus, A. E. Sterne . . . . . . . . . . . . . . . .  719,901 
Photographic printing frame, W. H. Smith 719, 523 
Piano action. S. R. Perry . . . . . . . . . . . . . . . .  719, 690 
Pianoforte wires, device for cleaning, J. 

Barnf'tt, commonly known as J. F. 
Barnett . . . . . . . . . . . . . . . . . . . . . . . . . , . . . .  719,718 

Plano self playing attachments, pedal mech-
anism for, J. Wieser . . . . . . . . • • . . . . . . .  719, 926 

Plano, upright, H .  Ziegler . . . . . . . . . . . • . . . •  719, 977 
Pie and pastry rack, collapSible, S. M. 

Davison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  719, 441 
Pigment and making same, W. J. Armbru· 

ster . . . . . . . . . . . . . . . . . . . . . . . . • • . . • • . . • •  719,415 
Pin. See Hair pin. 
Pipe heating and welding apparatus, R. A . ,  

M. ,  & A. W. Slater . . . . • • . • . •  , • . • • • • . • •  719,522 

(Co1It�nued on page 116) 
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Watch 
Accidents 

will happen l That's why your watch 
works should be protected by a strong case. 
Gold alone is soft and bends easily. It's 
used for show only. The ]AS. BOSS 
STIFFENED GOLD WATCH CASE 
resists jar and jolt. Keeps out the dust. 
ReduCes the expense · of repair. Adds 
many years to the life of your watch. 
Every ]AS. BOSS CASE is guaranteed 

for 25 years by a Keystone Tracie-mark 
stamped inside. You must 
look for this trade-mark. 
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THE KEYSTONE 
WATCH CASE COMPANY, 

Philadelphia. 

M A G N ETIC Metal Separator 
The best contrivance for separating 
iron turnings, filings etc., from brass 
and other materials. C y l i n d e r  
shown i n  cut bas 300 magnets to 

L E A D  PENCILS, COLORED PENCILS, S L ATE 
P ENCILS, W RITING SLATES. IN KS, STATIONERS 
R U B B E R  GOODS. R U L E RS. ARTISTS' COLORS. 
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thus cleaned can be used tor best 
kind of work. . 3 sizes. 1,500 to 4,000 

78 Reade Street, New York. N. Y. 
GRANO P R I Z E .  Highest Award , PAR I S .  1 900 . 

•••••••••••••••••••••••••••• : Weighs Universal Bevel : 
: 6 oz. 

Protractor. : 
• be SllPP:J't��� !�d IF�r�h ��fi • 
•• lene1;h or tnmed at any anole around • 
• the Circle. One side of the tool Is lIat. : 
• Price T� <t��T-'l:.t�T'¥rC·O. • . 83.00 Box 13, A thol, Mass., U. S. A • • 
•••••••••••••••••••••••••••• 
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Ezra !Sawyer, Worcester, Mass. 

E VA N S  

VacuumCap 
Will Make lIalr Grow. 
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hair from falling out and restore a normal growth where live follicle.s exist. We re· 
fnnd the ful l  purchase prIce it It does not 
give satIsfaction within thirty days. 

For full particulars address 
EVANS VAC U U M  CAP CO.,  

Fullerton B14g. St.  Loul8, Mo. 

Write to the Life Insurance 
-Free from All 

Speculative 
Features. 

Travelers 
Insurance Company 

Accident Insurance 
In the 

Oldest. Largest 
and Strongest 

Hartford. Conn. 
or the Agent in your vicinity. 

There are some 

Eye Openers 
in Jlccident Insurance Policies 

Just placed on the market by 

Travelers I nsurance 
Company 

They are something new, and there is 
nothing now offered that can touch them in 
LIBERALITY, in INCREASED BENEFITS, in 
SIMPLICITY. 

And the same old security grown larger, 
that makes THE TRAVELERS' contracts 
the most widely popular among solid busi
ness and professional men, is behind them. 

_ _ _ _ N OVV R E A D Y  _ _ _  _ 

Twenty-Third · Edition 

Experimental 
Science Goor.: :� �;'in. 

Revised and Greatly Enlarged. 

2 Octavo Volumes. 

900 lliustrations. 
Cloth Bound, Postpaid, $5.00. 
Half Morocco. Postpaid, 7.00. 

Or Volumes Sold Separately : 
Cloth, $3.00 per Volume. 

Half Morocco, $4.00 oer Volume. 

EXPERIM ENTAL SCIENCE is so well known to man:y of our 
readers that it is hardly necessary now to give a nescnption of 
this work. Mr. Hopkins decided some months a!,!o that it would 
be necessary to prepare a new edition of this work in order that 
the many wonderful discoveries of modern times might be fully 

described in its pa15es. Since the last edition was published, wonderful 
developments in WIreless telegraphy, for example, have been made. It 
was necessary, therefore, that a good deal of new matter should be 
added to the work in order to make it thoroughly up-to- date, and with 
this object in view some 200 pages have been added. On acconnt of the 
increased size of the work It has been necessary to divide it into two 
volumes, handsomely bound i n buckram. It may be interestin!,! to note 
the following additions that have been made to these volumes ; 

Volume I contains in addition to a large number of simple. well 
illustrated experiments, a full description of a � H. P electdc mot or 
made expressly for illustration in this edition of I I EXPE R I l\JENT AL 
SCI ENCE. " It is an ENCLOSED SELF·R EGULATING electric m otor for a 
I l O  volt circuit. It can be operated by a current from a I IO volt la m p. 
socket, yielding a full � H. P .. or it may be used as a dynamo, furnish
ing a current capable of operating three 16-candle power, no volt incan· 
descent lamps. The construction of ·the machine is perfect enongh to 
admit of enlarging or redncing its size if desired. 

Volume II contains much on the general subject of electricity, 
besides new articles of great importance. Amon!,! these the subject of 
alternate current m achinery is treated. Wireless Telegraphy and Tele
phony receive attention. Electrical Measuring Instnlments, The Electric 

Clock, The Tetegraphone, Experiments in High Voltage, The Nernst Lamp, and Measuring the Heat 
of the Stars are all thoroughly illustrated and described. 

The unprecedented sale of this work shows conclusively that it is the book of the age for 
teachers. students, experimenters and all others who desire a general knowledge of Physics or Natu
ral Philosophy. 

SEND FOR DESCRIPTIVE CIRCULAR. 

MUNN &. CO., Pu blishers, 361 Broadway, New York. 
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Pipe, macblne for Inverting sewer, W t Illams 

& nean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 9 , 708 
Pipe w1"f!ncb, S. Stucky . . . . . . . . . . . . . . . . . .  719, 960 
Planter, corn, E. 1\I. Sell . . . . . . . . . . . . . . . . . .  719,887 
Planter, seed, C. L. Ferrlott . . . . . . . . . . . . .  719,575 
Plate pr.e.. attacbment, TUl'lle ,' & Corll'y 719 909 
Pliers, Z. '1'. �·urbi8b . . . . . . . . . . . . . . . . . . . . . . 719; 782 
Plow wbeel, C. H. l-Ielvln . . . . . • . . .  , . . . . . •  719,831 
Plow, wbeel, N.  Sanders . . . . . . . . . . . . . . . . .  719,696 
Plumber's Implement, G. J.  William • . . . •  719, 707 
Pneumatic despatcb tube apparatus, B.  C .  

Batcbeller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  719,421 
Polson distributor, Clayton & Brower ,  . . . . •  719, 74S 
Pole tip, wagon, P. McBennett . • . . . • . . . •  719,840 
Portable bracket, A. R. II�ergu88on • • • . • • • •  719,574 
Post bole digger, }I. Hogle . . . . . . . . . . . • . . .  , 719,800 
Potato grading 01' assorting machine, J.  

. Tbompson . . . . . . . . . . . .  : . . . . . . . . . . . . . . .  719,532 
Potato masher, }", B. Holder . . . . . . . . • • . • • •  719,467 
Power factor Indicator, W. H. Pratt . . . . . •  719,009 
Precious metals, treating ores containing, 

S. C.  C. C u r rie . . . . . . . . . . . . . . . . . . . . . .  719,757 
Press, J. C. Taft . . . . . . . . . . . . . . . . . . . . . . . . 719,702 
Pressure gage testing apparatus, A .  G. 

Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 719, 968 
Printing wbeel, adjustable, Horan & Wlu-

ston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  719,592 
Propeller for tbe propulsion and steering 

ot sblps, screw, J. Sinclair . . . . . . . . . . .  719,958 
Propulsion, canal boat,  J.  C .  Tone . . . . . . . . 719,907 
Pruning Implement ,  H .  A.  Hill . . . . . . . . . . . .  719, 79\) 
Pulp machine, wood, C.  W.  Roberts . . . . . . 719, 695 
Pulverizing macblne, L. S. Ptouts . . . . . . . . . .  719, 50;) 
Pump, all', C. L. Wilkins . . . . . . . . . . . . . . . .  719, 709 
Pump or motor, rotary, W. S. AustilL . . .  719, 634 
Puncb, metal, W. S. Mendenball . • . . . . . .  719,947 
Puzzle, G. B. M. Tweedy . . . . . . . . . . . . . . . .  719,910 
Rail bender, C. A.  Davis . . . . . . . . . . . . . . . . .  719,760 
Rail tastenlng, C. E . .  Neubauer . . . . . . • . . . . .  719,950 
Railway danger Signal, C. P. Bass . • . . . . . .  719,932 
Railway trog, E. B. Douglass . . . . . . . . . . . . 719,571 
Railway trog and swltcb mecbanlsm, L.  

Green et al . . . . . . . . . . . . . . . . . . . . . . . . . . . .  719, 461 
Railway rail, J.  S. Fox . . . . . . . . . . . . . . . . . . .  719, 41'3 
Railway swltcb, H .  Blancbard . . . . . . . • . • . •  719,557 
Railway tie, metallic, G. F. Stansbury . . . . . .  719,900 
Railway tie rail tastenlng, F. Foster . . . . . .  719,779 
Railway track, street, J. Scanlan . . . • . . . .  719,512 
Railway water column, A .  K .  Mansfield 719,4811 
Ranges, stoves, or furnaces, hot blast for, 

J. B.  Ebrllcb . . . . . . . . . . . . . . . . . . . . . . . . . .  719, 767 
Ratcbet wrench, revolving, J. C.  Carlblme 719,645 
Reamer, J .  W. Sweeting . . . . . . . . . . . • . . . .  719,902 
Reflector, lamp, J. R. Fl .. gg . . . . . . . . . . . . . .  7 1 9 , 576 
Refrigerating machine, J .  C.  Goosmal1l1 . .  719, 460 
Registering apparatus, H. Bean . . . . . . . . . .  719, 423 
Rod cutting device, C.  L. Butler . . . . . . . . . .  719,934 
Rolling macblne, metal ball, O. Spahr . . . .  719,959 
Rolling mill teed mecbanlsm , J. J.  Pu rcell 7 1 9 , 694 
Rotary engine, G.  W. Wood . . . . . . . . . . . . . . . .  719, 969 
Rotary engine, Dlultlcyllnder, W. Scan tie-

bury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  719,513 
Rotary gas engine, W. M.  Everett . . . . . . . . 719,653 
Sawmtll, portable, E.  H.  Hanssler . . . . . • . . . .  719, 585 
Sawing macblne, W. H. Fullerton . . . . . . . .  719, 450 
Scale relieving ge .. r, Taylor & Sargent • • • . 719,904 
Scavengerlng macblne, J. Briggs . . . . . . . . . . 719,7:l3 
Seal, T. I .  Porter . . . . . . . . . . . . . . . .  719, 864 to 719,866 
Seal, snap, E . ·  J.  Brool<s . . . . . . . . . . . •  7 1 9 , 642, 719,643 
Seals, machine tor making bottle, G. E. 

Painter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  719,689 
Seat spider, H. W. Bolens . . . . . . . . . . 719, 729, 719, 730 
Seed trom tbe huUs, apparatus tor separat-

Ing tbe meat ot cotton, L. W.  Mer-
riam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  719,948 

Seeder, broadcast, Sester & Feldt . . . . . . . . .  7 1 9 , 620 
Seeding device, J. TcbooUlan . . . . . . . . . . . . . .  719,905 
Seeding macblne covering device, A. C. Lind-

gren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 9 , 82 3  
Separator, J. W. Burton . . . . . . . : . . . . . . . . . .  719,74 1  
Sewage . trap, D.  J. Lyncb . . . . . . . . . . . . . . . . .  719,680 
Sewing macblne, overseamlng, S. Arnold . •  719,552 
Sewing macblne stltcb tormlng mecbanlsm , 

sboe, J.  L. K leO'er . . . . . . . . . . . . . . . . . . . .  719,980 
Sbatt coupling, angle, Robinson & Tilton . .  719,61 1 
Sbaklng screen, G. S. Ingle . . . . . . . . . . . . . .  719,805 
Sbarpenlng device, knlte, G. L. Plumley . . 719,861 
Sboe, H. F. Buttner . . . . . . . . . . . . . . . . . . . . . . .  719,742 
Sboe protector, B. ... Bond . . . . . . . . . . . . . . . .  719,933 
Show windows, show cases, etc. , corner COD-

.tructlon for, G.  M. Cbambers . . . . . . . •  719,435 
Sbutter, awning, D. W. Cnster . . . . . . . . . . . .  719, 758 
Sbuttle, J. H. }lorln . . . . . . . . . . . . . . . . . . . . . .  719, 685 
Singletree attacbment, J. A. Cake . . . . . . . .  719, 743 
Skewer macblne, O. P. Beck . . . . . . . . . • . . . .  719,639 
Skirt supporter, J. H. Griswold . . . . . . . . . .  7 1 9, 656 
Sleeve protector bolder, G. oW. Davis . . . .  7 1 9 , 650 
Soap granulator, Samuelson & Lynn . . . . . .  719,881 
Soldering macblne bucket, can,  W.  R.  Gor-

reU . . , . • . . .  . . .  . . . .  • . .  . . .  . . . . . . .  . . .  . . .  719,938 
Spike puUer, T. G.  Brown . . . . . . . . . . . . • . . . . .  7 1 9, 735 
Spiral elevator, D. E.  Condon . . .. . . . . . . . . . . 719,751 
Spoke flnlahlng macblne, G .  A.  Ensign . , . .  719,769 
Spraying device, S. Hasbrouck . . . . . • . . . . . .  719,588 
Stacker, straw, F. Torbeck . • • • . . . . . . . . . . • .  719,534 
Stalk cutter, J. W. Nutscb . . . . . . . . . . . . . . . .  719, 497 
Starcblng or dampening macblne, Vreeland 

& McDonald . . . . . . . . . . . . . . . . . . . . . . . . . . . 719,912 
Steam boller, R .  W. Barton . . . . . . . . . . . . . . .  719,420 
Steam boller, H .  A. House, Jr . • . . . . . . . . . • . .  719, 670 
Steam engine, J.  W. McQuay . . . . . . . . . . . . . .  719,493 
St.-am engine, W. SutcIlO'e . . . . . . . . . . . . . . . .  719,530 
Stpu.m from hot slag, apparatus for generat-

Ing, H.  A .  Seymour . . . . . . . . . . . . . . . . . . 719,520 
St .. am generator, H. E. Penney . . . . . . . . . . . .  719,501 
St .... m g<'nerator, E. E. Taylor . . . . . . . . . . . .  719,624 
Stpu.m generators, etc. , apparatus for purify-

Ing water tor, E. Delmouly . . . . . . . . . . . .  719,761 
Steam or. bot water trap, M. Conley . . . • . •  719,568 
Steam superbeater, H. Webster • • . . . . . . . .  71 9,921 
Steam trap, J.  J. Burke . . . . . • • • . • . . . . . . . •  719,740 
Steering apparatus, D. W.  Rantlne . . . . . . . .  719, 869 
Stltcb separating macblne, J. B. Hadaway 719, 584 
Stone blocks, apparatus tor making hollow 

artifiCial, S. Gllettl . . . . . . . • . • . • .  : . • . . . .  719, 655 
Stop motion tor preparing, spinning, and 

doubling macblnes, . �. Hilton . . . . . . . .  719, 668 
Storage and reloading apparatus, W. J. 

Selleck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  719,51 8 
Storage battery, B. Ford . . . . . . . . . . . . . . . . . .  719,937 
Stove, heating, C . Mattbews . . . • . . . . . . • .  719, 827 
Stove or range. cooking, G. E. Wilbur . . . .  719,629 
Stovepipe elbow connection, A. Neilson • . • .  719, 494 
Stovepipe bole cover, Kublman & Carpenter 719,816 
Strainer, G.  L. Wackerow . . . . , • • • . . . . . . . . . .  719,913 
Street Iweeplng device, I .  A.  McCormack . . 719, 492 
SuUlte WOrkH, acid cbamber tor, W. A. 

McKee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 9, 844 
Suspenders, F. W. Potter . . . . . . . . . . . . . . . .  : .  719,505 
Swimming, toot gear tor, P. J. Grlmn . . . . 7 1 9, 583 
Swltcb operating macbanlsm , electrical, C. 

B. Russell, reissue . . . ·. . . . • . . . . . . . . . . . .  1 2 , 079 
Swltcb stand, G .  L. Mansfield . . . . . . . .  , . . . . .  719.826 
Table knlte, G .  Garda . . . . . • . • . . . . . . . . . . . .  71 9, 785 
Tanning wbeel, B . ,  J,'. , & W. C.  Allen . .  7 1 9 , 7 1 3  
Telegrapb and telepbone Bystem, combined, 

C .  H. Gaunt . . . . . . . . . . . . . . . . . . . . . . . . . .  71 9,458 
Telegrapb Instrument. Bing & Nevlll . ·  . . . . .  719,556 
Telegraph pole, W. J . . McCartby . . . . . . . . . . 7 1 9, 841 
Telephone exchanges, service meter systE.'W 

and apparatu8 tor, Bullard & Falk . . . . 719,736 
Telepbone transmitter, J.  A. Wotton . • . . • . . .  719,972 
Telephonic apparatus, C. G. Burke . . . . . . . . 71 9,432 
Tbermometer, clinical, C. J. Frltscb . • . . . .  71 9,781 
TbreBher, grain, W. Maloney . . . . . . . . . . . . . .  719, 482 
Tbreshlng maCblne, grain, W. Maloney . . . . 719,825 
Tile, roofing, J. Scball . . . . . . . . . . . . . . . . . . . . .  71 9,51 4 
Tire, C. H. Wilkinson • •  , • . . . . . . . . . . . . . . . . .  719 927 
Tires, making selt m<'ndlng, J. W. Blodgett 719' 425 
Tobacco pipe. F. H. A. Moeblenbrock . . . : . .  719 ;683 
Tobacco pipe, E. B. Watson . . . . . . . . . . . . . .  7 1 9 920 
Tool bandle. F. E. Davis . . . . . . . . . . . . . . . . . .  7 1 9 ' 440 
Tootb, artificial, W. F. Wbeeler . . . . . . . . .  719;964 
Toy, J. W.  Macdonald . . . . . . . . . . . . . . . . . . . . 719 681 
Toy, automatic. R. H.  & R. D. Adams . . . .  719' 7 1 1  
Trace bolder, W. F. Simon . . . . . . . . . . . . . . . . 7 1 9; 521 
Traction apparatus, N .  Hiss . . . • . • . . . . . . . .  719 466 
Tram 8eat .  Halgb & Taylor . • . . . . . . . . . . . .  719;940 
Transit, G. L. BuO' . . . . . . . . . . . . . . . . . . . . . . .  719, 429 
Trolley system, electric railway, J. S. Fox 719,452 
Trolley, traversing crane, Brlede & Frlde-

rlcbsen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  719,558 
Trousers attacbment, Williams & Mustin . .  719,965 
Turpentine, apparatns for collecting crude, 

C. H. Herty . . . . . . . . . . . . . . . . . . . . . . . . . .  71 9 798 
Twist or like drill, J. W. and H. Platt . . . .  719;860 
Twltcb, D. J. Friesen . . . . . . . . . . . . . . . . . . . . 719 579 
Typewrltet cabinet, G. J. Barrett . . . . . . . . . .  719;419 
Vacnum, system for prodnctlon ot, F. Fanta 719,772 

(ContmuGci on page m) 
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To Remove AD Misapprehension 
The Ladies' Home Journal, in printing oil its front cover for February 
a small sketch by Charles Dana Gibson (not originally drawn for 
that periodical, but an advertisement, arranged for by the publisher of 
his annual book), makes the misleading comment that " the original of the 
drawing sold in New York City for $80." As we have recently con
cluded a $ 1 00,000 contract with Mr. Gibson, it seems proper to cor
rect the impression that the right to reproduce his original drawings 
may be had for any such sum as $80; and, in justice to Mr. Gibson 
and to the two periOdicals which control his work (Life and Colliers 
Weekly), we print, with his consent, the above contract, which shows 
the price paid for his original drawings at first hand. 

New York, January 30, . 1 903 COLLotR'S WEEKLY 
Mr. Gibson's latdl: drawing, II The Seed of Ambition," is in the 
January Household Number of Collier's - issue of January 3 1  

. SMALL DYNAMOS 
r�p':.�bJu{�a�'¥�r �?tr'h�� 
Ing your home or office. A 
snbstantlal macblne built 
f('r constant use. Write 
for price and descrlg:un 
f����:�eE?

utflt. ta-

J. ANDRAE " SONS, 
219 West Water Street. 

Milwaukee. WI .. a ALL W HO ARE I NTERESTED 
IN  T H I N G S  E LEOTRICAL 

can obtain our Illustrated catalogne 
by Bending 2-cent stamp for postage. 

. LmERTY ELECTRICAL SUPPLY CO. 136 Liberty St, Newlork 
THE INTERNATIONAL 
K EROSE N E  O I L  ENGINE 
Is tbe most simple. compact and power
fnl ever constructed for r.ractlCilJ pur-
Cf:��· g:���8 ��8�:J��n!D�nt:B ��:�� 
to run tb:!lD Bny engine manufactured. �g:::l: 1902 Thin Model 

The latest and greatest 
18 

BIle 

TRADE M A R K S  
DESIGNS 

COPYRIGHTS &.c. 

�f:.PI�01�f:�It'u'i"��'!:� 'fe'!,,':!:'; 011 reqnlred to run It. 8ate and easily 
operated. 

I nternational Power Vehicle Co., 
STAMI!'ORD, CONN. 

Dueber-Hampden 
�nYODe 8endi�g a sketCh and descrintion may 

�ulckly as�ertaln our opinion free whether an 
�r;:::!�::'irv ����':J�;;tf:.�

e
���

b
J�Oo���';!::::�:S 

lent free. Oldest BIlency tor securing patent •• 
Patents taken tbroullb Munn & Co. receive 

special not.., •• without cbar!!e. in the 

Sdtntific Jlmtrican. 
A handsomely iIInstrated wee�y. Lal'II'8OIt CIr
ealat\on of any scientific lourn&l. Tenns • a 
rear ; four month \" L Sold hy all newlldealera. 

MUNN & CO.3I t Broadway. New York 
BraIIoh 0IIl0t. .. B' 8t . WBIhIDctoa. Do 0. 

GAS ENGINE 
IGNITERS 
for Marloe. Statlonar,. and 
AutomObile engine.. Will 
save their cost Dl8.B.y times 
over In one year. l 

Write for oIrcnl ..... 
The Carl isle "' ·  Fi nch Co . .  133 E.  CUfion A yeo. CiDcilmatt. 0 

Watch 
"Accurate-to-the-Second." 

No I!xpoMd Wladlag Wbeels. Sold la Cases oal,. 
We make the cases and movements, and guar
antee them both. Your dealercao supply you. Write us for "Guide to Watch Buyers: /r6l. 

DUEBER.JIAMPDEN WATCH WORKS, 
66 Soutb Street, Caatoa, Oblo. 
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R OS E ' S  
OO M P LETE PRACTICAL MAOH I N I ST 

'l'he Complete Practical Machinist : Embracing Lathe 
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enJZravings, 19tb edition, greatly enlarged, wit� new and 
valuable matter. l2mo, Ii04 pages. Price. $�.�O. 
By mai l ,  free of pOJta

t",
e
,; 
:���Y

a�
�g���s I n  the world.  

Ro�e.-Mechamcai Drawing Self-Taught. 330 I l
lustrations. 8vo . • . . . . . . . . . . . . . . . . . . . . . . . . . . .  $UJO Rose.-Tbe Slide Valve Practica1Jy Explained. 
Illustrated. 12mo. . . . . . . . . . . . . . . . . . . . . . . . . . .  1.00 

Rose.-Modern Steam Engines. lllnstrated by 
453 engravings. 4to . . . . . . . . . . . . . . . . . . . .  . . . . .  b.OO 

Rose.-Steam Boilers. A practical Treatise on 
Boiler Construction and Examination. 73 
Illustrations. 8vo . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.50 

JrElaborate Illustrated Circulars oJ the above 1m�orl<lnt Books will be mailed to any <me 1;n any part oj 

�� �e;:;;,!''Eo:t;, ':'!::[71�' mail. Jree oj post<u;e, at the 
pubt'icat'Wn prices to any address in the world. 

HENRY CAREY BAIRD & CO .. 
l�DUSTRIAL PUBLI S H E H iSJHOO K S I-.: L I ,ERS & IMPORTERS. 810 Walnut :st .. PhIladelphia. Fa .. U. S. A. 

S!yq�!eeti��!9I�!9}I� gi�I .50 
you 287 pages of studies, 95 diagrams and illustrations, 
20 tables and complete system of questions and answers. All bound in book form for eLM. Complete 
�fe���cfl;fnga�Ti�s ab¥a���;:.l �:'!;l�t!t���ledge of 
THE ACJlK PUBLISHER. R. 1018, 153 La Salle St. , Chleago. 

Copies While Writing 
pr!!:����r:e':l t��s���el:nfu��rv��.

paB�·PI�� and best. Write for free samples of work and endorsements. . 
Persh ing & Co., 1 32  M ichigan St., South Bend. Ind 

CO-palle pamphlet containing questions asked R Ex
amining Board of Enldneers S ENT F EE Also send for 96-page catalogue . • free of charge. 

C E O. A. Z E L L E R ,  PUBLISHER 
Room 600 18  S. Fourth St., St. Louis, Mo. 

.Ie/ � �����H�A�L�F����������� �ipped with privilege of 
. • Typewriter E m p ori 

Scientific American 
Bui lding Monthly 

NEW VOLUME N O W  READY 

VOL. 54-JULY to DECEMBE R.. 1902 
A Monthl y Magazine of Dome�ttc ArchitectUre 

Sumptuously I l lustrated 
2 7 5  I l l u strat ions Six Co�ers in T int  1 4 6 Pages 

B o u n d  in Boards Price,  $ 2 . 0 0  prepaid by m a i l  

The Thirty-fourth Volume ot the SCIENTIFIC 
AMER ICA N  I:H� I LI)[ X G  MONTHLY more than maintains 
the high standard establ ished by th is valuable Ma�a
zine. Its " 1'alks with Architects "-contributions by 
tbe leadiuJ'!: architects of the day ; itfil editorial discus
SiOD!o1 of important subjects relating to domest!c archi
tecture ; and its many specialized Departments make it 
the most useful and most valuable publication of Its 
kind. 
TALKS W I T H  A R C HITEUTS 

U A 'ralk on House Fitting!!!," by a sanitary expert. w.r·J�·I�?;:t�� �J����gr ��M.PS��&���r\·�r ��� 
Home." "Mr. Charles M. Lehean on U OPJortuni
ties for Decorative Art." Mr. William Martin 
Aiken on the " Uity Architect." Mr. Percy Gri1fen 
on " Small Houses." 

E D I TO R I A L A RTIC LES 

:: ¥�:axrt��ri�
e
:;� �o�:��,� �P�?h������aiI���!::; 

" How the Architect Helps the Home.;' U How 
tbe Househulder Helps the House." 

DEPA RTMENTS 
•• 'L'he Garden." .. The Household ." U Sanitation." 
" �table Lore." " The City Hou�e." · · Civic Betterment." .. Country Life." " rrhe F]at." " 14"ire ��gt����!;·, · ·

·:��a�i�ntr;al�?,use. :: 1i�;:!Pt��i�t; 
.. Hou�e �U1nrestions." ' .  Wall Papers." " The Kitchen." H New S ·)oks." U Legal Notes." h New Building Patents ." .. Publ ishers' Department." 
The SCIENTH'IC A M ERICAN Bun.DT�G MONTHLY 

contains each month vhotoJ'!:raphs and plans of dwell in� 
bouse�. gardens. country estates and buildinvs of mod
erat.e price. to�ether with & cover beautifully printed 
in tint. The iHuatrations IJ.re all made from photo!lraphs 
taken expressly for the Magazine and are printed wlt,h 
every advantage of the printer's art. The plans which 
accompany most of the illustrations present a complete 
�hrs

o
��ru�tl:a:a;:z��ee�t ���e��r :n�n��::�i9�

e&J��i�� 
tions accompany each ill ustration. Tile illu�trations 
include photographs of {'xteriors. interiors and detaUfI, 
views of gardens and onlamental ad.1uncts to· the bouse. 
No expense Is spared to make this Magazine the leading 
f��t���":!�:s�

ts class and of the utmo.t practical value 

For !'IaIe by 

Scientific America.n 1 27 
Valvl', .1. S. Sh'veIl8 . . . . . . . . • • . • • • . • • • • . . .  719,528 
·Valvp, II. )1. " �are . . . • . . . . . • . . . . • . . • . • . . .  719, 539 
Valvp, }1�. E. Collins . . . . . • • • . • . • • • . • . • . .• . •  719,750 
Valvl', eh�ctrohydrauli('. Engberg & Erikson 719,768 
Vah'(�, l'Pcipl'ocating engine, J. H . .Allen . .  719,714 
Vapor burnPl', 'V. "�ahlherg . . . . . . . . . . . • • . . .  719,537 
r���I�t, ��rt�£��ia�;���.:

. 
L: · V��b�l:gh : : : : : : : : '  ��g:�r� 

Y('g"ptahlp l.'uttel' or slicer, J. Y. Iiline . . . .  71 n,0 .. H 
Y t'hielp ('on trolling means, motor, D. E.  

.Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  71H,80G 
" (,hidt· , motor, S. S . and .\.. Lewis . . . . . . . .  7 1 0 , S2!! 
\·pli i (' l .. wht'I' L ,  J. S. Layton . . . . . . . . . . . . . . . . 7 1 D , S 1 8  
' ·  .. hidp wheel, W. R .  "�ood . . . . . . . . . . . . . .  7 1 U , 970 
V .. hide whpPi hrukp, ,,� .  Frast·r . . . . . . . . . .  7 1 9,578 
,·t' lo<,ipp<it', g. R. Estep . . . . . . . . . . . . . . . . . .  7Hl, 770 
VPll ti lating l'ap for cdlar doors, sk.vligbts, 

t 'tl' . ,  11 .  I�. 'l'hompsoll . . . . . .  , . . . . . . . . . . .  7 1 H, Dti1 
V('sspl loadillg' or unloadillg apparatus, 'V. 

J. Splh'('k . . . . . . . . . . . . . . . . . . . .  , . . . . . . . 7 1 D,51 7 
\'cssel vpntilatillg port, .1 . \Y. Atlf'e . . . . . . 7 1 H , 4 1 6  
Violin bl'idgp. \Y . 1 1 . · '\ll'\VhirtN· . . . . . . . . . .  710, U04 
Voltaic (,pI l ,  :\1 . E. Conrad . . . . . . . . • . . . • • . .  7 1 n, 752 
,,'agon , dUlllping, ,J. ThoIUl Ison . . . . . . . . . . . . 719,533 
",""'agoll. ol1mpillg, A. Tufani . . . . . . . . . . . . . .  7 1 B , 5a5 

���i��' �)(���,P
iS� ' \,� .. i:�·)�.;: : : : : : : : : : : : : : : : :  +�g:��t 

Waistband, �1. Opp""lwlm . . . . . . . . . . . . . . . . .  71 !l, 851 
'Vall 01' chimney ('onstruction, .J. F. Ly-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 9, 679 
'Valls and partitiolls, construction of, J.  F. 

Golding . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  7 1 D,580 
Water closet attal'hmpnt, R. L. "·hite . . . .  7 1 B, 02[) 
Water gage, .J. )IcCorlll ick . . . . . . . . . . . . . . . .  ' 1 n,H-t.! 
","rater gagE', L. Parker . . . . . . . . . . . . . . . . . . . . 7 1 H, S54 
'Vater heating ami purifying dpvicp, J). 

Cochrane . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 9,749 
,,"'atN'proot COYPl'S or tarpaulins, urt..'ssiug 

for, Pptf'rs & Shf'phpr<i . . . . . . . . . . . . . . . .  7H ),502 
'Y a t e r  puritiel', B. l\:aist..' l· . . . . . . . . . . . . . . . . . .  7 1 H ,471 
"�pather strip, Grover & Arlllstrong" . . . . . .  7 1 !) ,UG7 
\Veather strip, door, I I .  )1. Luchia . .  , . . . . .  7 1 B,5H9 
'Vpathel' strip, nlPtal, I I .  E .  Kenny . . . . . . . .  71H ,472 
'Veig-hpl', grain, C. Shf.'rman . . . .  , . . . . . . . . .  7l n, 700 
\Yeig-hing cotton, de . ,  in hu lk ,  apparatus 

for, F. L.  D,vpr . . . . . . . . . . . .  , . . . . . . . . .  7 ] 0,446 
\Vclding maehine damp devict', l' lectrie, .A .  

I" . Rietzel . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 0,508 
Well casing sections, machine for screwing 

or nnscre"'ing, \Y. H .  Downing- . . . . . . . . 7 1 ll , 7n(j 
Well pipe' puller, .r. A. De Vore . . . . . . . . . . . .  7 J l),�H 
""'he('lbarro'"'-', dumping, K F.  Braucher . . . . 7 1 0, 428 
\Vheel support, rubber tired, W. Schulze 7 1 9, 6 1 5  
Wh.ll.ietree c l ip ,  T. J .  Bulloek . . . . . . . . . . . .  7 W , 4:n 
Windmill regulator, K. K. Lenll, .11' . . . . . . . . 7 1 n,821 
\Vinuow lOCk, H. Hubsch . . . . . . . . . . . . . . . .  7 1  U, 59a 
'Vort, :lccelerating the production of, V .  

Lapp . . . . • . . . . . . . . . . . . . . . . • . . . . . . . . . . .  7 1 n , 480 
'Vrpnf'h, R. H. lIparll . . . . . . . . . . . . . . . . . . . . .  71 H, 5BO 
","'rench, J. T. Neely . . . . . . . . . . , . . . . . . . . . .  7 1 9, 84G 
X-ray apparatus for t reating disPHsf's. I I .  

E. Waite . .  , . . .  , . . . .  , . . . . . . . . . . . . . . .  , .  7 H l , 9 1 ;;  

DESIGNS. 

Coffin trimming, W. K Stevens . . . . . . . . . . . . .  36.21 9 
11'ahri<', F. A. Arbenz . . . . . . . . . . . . . . . . . . . . 36, 2 1 8  
::\Iedal or similar article, S. R. Earn�st . . 36, 2 1 1  
Refie('tol' for  artificial lights, O. A. My-

gatt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36,2 1 4, :16,2 1 5 
Sign box, J. N. Early . . . . . . . . . . . . . . . . . . . . . .  36, 2 1 7  
Statuettp, Denivellp & Cosgrove . . . . . .  :W, 2 1 2 ,  :{6, 2 1 3  
Stove, 011,  W .  H .  Wilder . . . . . . . . . . . . . . . . . . .  36,216 

TRADE MARKS. 
Antiseptic mouth wash and gargle, DE'ntists 

'OF EVERY D ESCR IPTION AND FOR ALL USES. 
�tHARRINGTON & KING PERFORATING C O .  

2 2 5  N. UNION S T. CHICA G O. IL L. U.S.A.  

MADE $ 1 05 THE FIRST MONTH 
�itlfo\��fB�D�f��; °Sl,;, Yina�i!,g 13.00 to $8.00 every day I work." MRS. L. 

:i.d�N�.��0il!.ii8fa Ig:y�" '1l�e:Jr��! 
doing likewise. 80 can you. �.OO to $10.00 dailY made 1?18-ting jewelry, tableware, bley .. c1e8. metal goods with gold, ail .. ver, nickel , etc. Enormous de
ma!,d. We teach you FREE 

tlI-B���!!2!}eys 
Cost Little to Install. 

One Man Can gperate. 
WAREHOUSES. SHOPS. 

Of va)ue anywhere .. 
Bulletin No. 12 M rEady. 

PA WLiNG &. HARNISCH FEGER, 
Wrlte-ofter free. • 1 62 Clinton St. , Milwaukee, Wis. , U. S. A .  

19 .  GRA.Y " C O  •• Platlag Works, A. !liaml Bldg., OaeiDDaU, 0. 

THE OBER LATHES A G O O D I N V E ST M E N T 
}"or S l . " �) we wil l send by expres� (not prepaid ) ,  • For Turning Axe, Adze, Pick , 

Sledge, Hatchet, Hammer, Auger, 
�'lle, . Knife and Chisel Handles. 
Whiffletrees, Yokes, Spokes, Porch 
Spindles, Stair Balusters Table 

. � and Chair Legs and other irreR"ular 
work. - Jr Send jor Circular A .  

T h e  O b e r  Mfg .  C o . ,  1 0 Bel l  St • •  Chag r in  Fal l s ,  0 • •  U .S .A . 

one Best Thing on Wheels 
ALL RO ADS ARE ALIKE TO 

One O L DS M O B I LE  
RUNS EVERYW HERE 

Nothing to Watch but the R.oad Ahead. 
Our new rjld catalog illust.rates and describes it in detaiL 

, 
THE PRIUE IS RIGHT 

OLDS MOTOR WORKS, DETROIT. MICa 

( omple le  N. n. Outtlt with tuJ] inst rqc
t: ;Ons for learninJ'!: 'l'ELEGRAPII 

OPERATIN H .  
th�ta

��lita�·:l�'tl:t��� 
to earn �ood wage8. 
�end 25 cents for uni· 
versal dating stamp, by mail, postpaid. 
Send for our catalog. Established 187t1. 

20 Park Place New Y r,rk 

n·� Magical Apparatus. ELEOTR I C I T Y .  r O�n:f�! •. llISf:a�� l>�tfi,�;: 
- . Wimshurst Machine. 'relegraph Instrument. E1ectric . Grand Book Catalolrue. Over 700 engravings, Bell, 5 Books, 10 cents each. ii':i.RI..;,��'ifl'rlc

��o�,
a:i�:.�i9sf�riih Ave., New York. Bubier Pub. Co .. iJox �LYlln-,--���-=--

� �� Exper imenta l & M ode l  Work 
T Y PE. W H EE L S.  MODELI 8... EXPERIMENTA L  WORK_II'MlL MACHiftUlY Cir. d:: advice jree. Wm. Gardam & Son.45-51 Rose S t  . •  N .  Y. 
NOVELT1Ea &r. ETC. NEW YORK 5TENCIL WDRK. 100 "".&AU IS !  N."T.. .. ------ -.----

EX P E R  T M O D  EL �i!S� �IJ�\���d
e
��'ir:"�t},\'���: D RY I N G  M AC H I  N E S .  s·J�n':i�!j�:i.�.

L. al work. WAGNER MFG. Co , 9  Mohawk St . •  Chlcal!"o, 1II. 

N OVELT IES  & PATENTED ART I C LES B U I LD E R S ��p���1��1 r:���lift�:l�tion�tg:;!t Manufactured by Contract . Punching Dies, SpeCial Ma-
oped. THE FENN-SAHL:EB. MACH. ( :0 • • Hartford. Conn chinery. }�. Konigslow & Bro .. 181 8eneca St. Cleveland,O. 

Batt��i��
m:I�� 1 el�2t'ri��i '�ppii"'l;�':� 'i�r"tl:p�'t: 

39,740 
" TH I S B E ATS N E W J E R S E Y . " VOLN EY W. MASON & CO . •  

Frict ion Pu l l eys,  C l utches & Elevators ing llPI'VOUS diseasE'S, Wireless Sun Glow Charters procured under South Dakota laws for a few 
Cyllindrode Battery Co . . . . . . . . . . . . . , . . .  39, 735 dullare . .  \Vrite for Corporation laws, blanks. by-laws 

Cigars, chel'Oots and cigarettes, E. Sprung-Ii and furms to PHILIP LA WUEX CF., late Ass't Sec. of State, 
:m,740, Hn,750 Huron. S. Dak. or Room K. 20th floor. 220 R'way • .N. Y. ________ P_R_O __ V_I D E N C_E�._R __ . _I . ______ __ 

Cold crl�am,  R. Hudnut .  . . . . . . . . . . . . . . .  , . . .  3n,74:� 
Cotton goods, gray and hleachpd, Baronian 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3n ,7 1 0 
Dry goods, cl' t' t a i n  lIampd, Dawson, IIall i -

,,,pll & (�o . . . . . . .  · . . . . . . . . . . . . . . • . • . . . . . .  3f}, 7 1 1  
Dust pans, G .  A. McInt i l'p & C o  . . . . . . . . . . . .  :m,72S 
Electric lig-bting titti llgs, incandt'scpnt, 

Murshall-8undprs ('0 . . . . . . .  , . . . . . . . . . .  , .  30,72fl 
Extracts of cpreals and vpgetalJles, L. J.  

Wilson . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . :m . 722 
Facp cr( ,Hm, L. G. Rogers . . . . . . . . . . . . . .  , . . . 3n , 74� 
"'�ood madl' from wh('at, N a t u r p ' s  Brpakfast 

Food ('0 . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . .  3n, 7aS 
Glass jarJ'!, JIpmiugray Glass Co . . . . . . . . . . . .  :m,727 
lIosiN·.r, n. C. Wallac" & Co . . . . . . . . . . . . . .  :m,7 1 2 
LinimPJlt, J. S. Burton . . . . . . . . . . . . . . . . . . . . .  an, 7an 
Luhricating" ('ompound, A. Cook's SOilS . • . • • •  :m , 72ri 
MagazitH' , mOllth l�' ,  Hill Pnblishing Co . . . aO, 70n 
)'lagaziI1PF!, printf'fl, !\Iassacbusptts Soeipty 

for th(' Prf'vpntion of Crnelty h) Animals afl, 708 
:\Ipdjcinnl nSf>, malt extracts for, )1. .J. 

Breitenhach Co . . . . . . . . . . . , . .  , . . . . . . . . . .  ::m , 7 J 3  
)Ip<l if' inp for cprtain nampd dis(,11 8\':-;, So rr. 

L"" & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :m,7 1 8 
)If'd i(' i IH's fO I' (·( · J· tu iu l Iurtwd dispaRt's, K H .  

Stolz . . ' . . .  ' . . . . . . . . . . .  , . . . . . . . . . . . .  , . .  HO, 7 1 D  
)IN1if'i IH ·F!. lwu(la( 'ht ' ll lHl stomadl , Ohio 

(,hpmi('ul ('0 . . .  , . . . . . . . . . . , . . . . . . . . . .  , . .  30,7 14 
Oils and sPptl produets, s('('d , Proctor & nam-

hI" Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �9, 72� 
PI'I'fuIlli'S, R. II 1I(1 1 l Ilt . .  , . . . . . . . . . . .  :m. 7·l4 to :m,748 
Planters, eOI'll, Bt'lehp l' & Taylor A�'l rrool 

('0. . . . . . . . . . . . . . . . . . . . . . • . . . • . . . . . . . . . •  �O,732 
PmYC)I ' I', hla:o;ting", LaH in & Ram) pmnh

.
�r Co. :U),7:n I Po",dp )', toih·t, n. )1 . )I('Kil lIH'Y , . .  , . . . . . .  30,741 

RPIll l 'dips for (,Pl'tain named diSPUSt'S of 
S\\-i JH', ,,�. R. H iggason , . . . . . . . . . . . . . . .  :m ,7 1 G 

Ri'IllPdip:o! foT' (,l1 f'(' of goi t"J· . . J. )1. Ro�·]("' , .  39, 717 
Itt'nwdiPR for t l't 'atnl l'nt  of thp ha i l' aud sealp, 

A1tl'uheim )[Pfl ieal Dispensary . . . . . . . . . .  :W, 7 Hi 
Roal' , F, A. Riehtpl' . . . . . . . . . . . . . . . . . . . . . . . .  :m,724 
�lIPp()sitol'i ( ':-; for PI'('vPlltioll of ('('rtain lIanw<l 

<l iSPHRI'R.  .r. B. JIa W(,8 . . . . . . . . . . . . . . .  . 
Tpa, C. I I .  Pph·l'R . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Trunks, N. nl'uek('l' & Co . . . . . .. . . . . . . . . .  . 
T;V JH'writ( ' l' attaehmpnts for holding honks, 

:m, 7 20 
:m.72 1  
:l!l,n:l 

Visihlp Tn)l'writPt's Co . . . . . . . . . . . . . . . . . .  3!l ,730 
Varnish, cprtain named, Intpl'ior IIH l'<iwoofl 

(�o. . . . . • • . . • • . . . • . . . . . . . . . . . . . . . . . . . . .  39,72G 
Vphi(·1 .. aprom:;. vphicle top hoods, n lHl V(l

h ide storm fronts, Vehicle Apron & Hood 
(�o, • •  , • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • •  39 ,73 1 

Yeast, Aktienuranerl'i Zum Lowcnbl'Hll . . . .  
39,736, 39,737 

LABELS. 
nCholene, " for a mE'dlcillP, \V. E ,  :\I�·f'rs . . . .  n, 722 
"Cube Crystal Gloss Stal'f'h ,"  for stareh, I l li-

nois Sugar Refining Co . . . . , . .  , . .  , . .  , . . . .  n, 724-
"EI Sol VPIH'pdor, " for eigat's, SC'hmitl t & Co. U, 7;�O 
"Germall Puffs, " for cigars, C. R. IIplI F!('lwl 

Mfg. ('0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . .  H, ;29 
"G-oM Belt , "  for heer, Npef Bros. BI'Pwing 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  n ,727 
":\If'rry Christmas, " for ci�arR, Schmidt & Co. D, 7:n 
"Nnrn )lnttuh , "  for hail' tOll iC', E.  Ravagt' n,723 
" Natural Lpaf Tt'a , "  f(lr tpa, Citizens' ""holp-

salp Snppl�' ('0 . . . . . . • • • • • • • • • • • • • . • •  , • • •  n , 726 
"P. & R. Ryt' ,"  for whiAky, Power & Htn 1tpl' n , 728 
"Petpr's Swiss )JUk-ChoC'olatf', " for milk-

chocolate, D. Peter . . . .  , . . . . . . . . . . . . . . . . .  D ,725 

PRINTS. 
' ' .It thp Vonntnin ,"  for cigarpttf's, W. II .  Rnt-

I INVENTIONS DEVELOPED_ I WALTER K. F R }; Jo: lI A :>; ,  lI . Jo:. 
. Spf"Cial

. 
machinery, electrical and chemical ap

paratus mude on short notice. Good ac{!ommo
datlODs tor inventors, 403 E. 2311. St., New York. 

P ATT E R N  M A K E R S  I'ATTERNS for 
Castings of all kinds 

MODEL A N D  EX PERIMENTAL WORK 

G I BSON & F U C H S ,  1 82 W .  Ho uston St • • N ew York. 

A SO UTH E R N  LO CATI O N  

GASOLINE AUTOMOBILER.  - VALU-
able il lustrated articles on the above subject containin� many details of Lhe motors and vehicles. are contained in � (J P P L I"I E N 1'  Nos. 1099. 1270, 1�91i and 1311 .  Price 10 cents each. For sale by Munn & Co, and all newsdealers. 

MODELS & E X P E R I M E N TA L  W O R K .  
Inventions developed. Special Machinery. 

E. V. BAILLAR D ,  Fox Bldg  •• Fran k l i n  Square,  New York. 

MODELSl.CH ' CAGO M O D E L  WO R K S  
'79 E MADISOIV S T CHICAGO IL L 

ESTA BL ISHED 1867 Wi< �f r o p c �  , l " L �  O ' 'vI f' D E I. S U P P·l I E S  

For llanufacturhlk. ltlnlnK. I .. umbering or Farmln&, on F R E E " SELF C ULT URE The QQlden Key to All Success in bfe," free if 
SOUTH E R.N R.AILWAY ordered at once. Address 

In Alabama, Georgia, Kentucky, Mississippi. North BOX �. A .  �9. Kenwood. Cal. 
Carolina South Carolina. 'l'ennessee and Virginia. 
;;�lJ� a 1��p:!���Y�e. ���in� fgF6rriiiti�hne ag��thfh� I p��t!r;:::i o�°;J:��o;i���:n����t�I::����

r
: r��:;r:: 

South. .Amer. Inst. of Inventor's Co., Buffalo, N. Y., U .  S. A. 
Ill. V. R I C H A RDS. 

Land and Industrial Agmt. 
Washillgtan. D. C .  

, 20TH C�NTURY C'!JT 
REM ON DIAMONDS 

rP 1 carat 20th Century Cut .. ,\..!I ... �t.I" Remoh Diamond Ring or�. Mil/� <:5�::1.;���",!::: S3.00 I or both at f5.00. Sent \ � hy registered mail u;m 
��I

c;�h ot I�
rii�TI�N� 

ON EARTH. Our magnificent cata
log tully describing them F R E E and explaining how to order, mailed . to any address 'lpon request 

NO ACENTS WANTED. 
RiM O H  J EWELRY CO M PANY, 

8 3 4  OLIVE STREET, ST. LOUIS. MO. 

1 90 2  

ICE YACHT BUILDlNG.-COM PLETE 
details for the conBtruction of Ice Yachts, with many 
illustrations, are conta·ined in SUPPL},)f1<;NT No�. 624, 
1 1�4. 1 1 97 and 1��3. Each number I!"ives plans of 
a different boat. Price 10 cents each. For sale by :\lunn 
& Co. and by all newsdealers. 

MOD El ���II��i�a���� ��e!t�h!' �n�� 
neer. Drawin.tz:s and Designs for Special Work. 

CHAS. W. G RAHA M .  1 0 6 E. 2 8th Street . New York.  

M ODEL AND E X P E R I M ENTAL WORK .  
Electrical and Mechanical Instruments. Small lIach'y. 
EDWARD KLE I N SC H M I DT ,  82 W. Broadway, N ew York .  

A GENTS make ten dollars a day easy selling En�i
neer8'-PilQts' License Holder�. C. C. LEE.  Paducah, Ky. 

E D I T I O N  

JI!LCbt WOrld'S llgbtlng SbiPS 
By F R.ED T. JANE. Author of the Naval War Game (Kriegsplel). 

abs��l�ly
as

Co�r:�tt
���

o
�O�PI:�o

���� o�
a
�be:. 

kin�
h
�u�n�bed. 

394 PAGES_ 

OBLONG QUAR TO. 

OVER 3.000 ILLUSTRA TIONS. 

CLOTH_ PRICE, $5.00. POST FREE. 

CONTA I N S  :-A pbotograph of every warship in the world ; also a silhouette and a gun and armor dia
gram of each vessel. ---------------------

CONTAINS 1-1'he lenllth, beam, draullht, horse power. speed. coal supply, number and size of I(1In8 
thickness and disposition of armor of every warship in the world. 

11'1' • • • • • • • • • • •  " • • . • • • • • • • • • • • • • • • • • • • • • . •  
"(,llOi('p Flow!' I' f.;p(·ds ," for flower sppds, 

61:1 CONTAINS I-;I'ables of tbe size, weight, velOCIty, enerllY, penetratl0n, etc . •  of every gun of every navy In the world. Stl'('hl ' l' Litho ('0 . , . . .  , . . . . . . . . . . .  , . . . • . . . •  6 1 1  
" New C I'OP V{'gptuhll' Sp(>(ls ," for v(>getuhle 

sCf'ds, Stechl'r Litho Co . . . . . . . . . . . . . . . . . .  61 2 

A printpd copy of thf' spf'cificatlon and drawing 
ot any pntpnt in t1w forpgoing list, or any pub'nt 
i l l print iS811('(1 siIlcP 1 S6:1, will he furnished from 
this offic(> for 10 cents, provided thf' namf' an.) 
numhf'r of the pah'nt elpsirE'd nnd thc date be 
J;!ivf'tl. Address Munn & Co. , 361 Broadway, New 
York . 

CONTAINS I-A series of chapters by noted Admirals, Naval Constructors and other expert. of various 
navies, on vital questions of the day in nava] construction. tactics, and strategy. 

CONTAINS :-A . co".'paratlve table (by tile author) of the strenj!;th of tbe navies of the world-the most 
SCientific at�pt yet made to c]asslfy the world's warships and navies as to actual fl'lht-
ing strenllth. -

IT SHO U LD �E .NOTED that this work is from the pen of a naval critic and expert, whose reputa
tIOn IS far-reachinll on both sides of the Atlantic. It win be of faMcinatin.R" interest to 
those who foHow the course of naval development, and as a book of reference should 
find a place in every library. 

MUNN 6c. CO., 361 B'way, New York City . 
and all newsdealers 

Canadian patents may now be ohtuinpel h�� thp in
vpntol's for any of th(' inventions nampel in thp forp
going list. �"or terms and turther particulars 
address Munn & Co. , 361 Broadway, New York. MUNN &, CO •• Publishers. 361  Broa.dway. New York. 

© 1903 SCIENTIFIC AMERICAN, INC.
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at a 30 to 4O-mile per hour rate, if desired. can be tra�eled in 

The Winton 
=!�t �lwO!h���::e ��f�h�Un
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THE WINTON MOTOR CARRIAGE CO.,  Cleveland, 0 

The 
New 

Price CODlplete. iJ2.00 
FISK RUBBER CO .. Chicopee Fall ... Mass. 

CRUDE  ASB ESTOS 
D I R E CT F R O M  M I N ES 

P R E PAR E D  R .  H .  M A RTIN , ASBESTOS FIBRE OFFICE, ST. PAU L  B U I LDING 
f o r  Manufactu rers u s e  220 B'way, N ew York. 

Orient MotorCar 

G A S O L IN E 
E N C I N E S  

Marine & Statio nary 
from 1 -4 to 1 6  H. P. 

A tboroughly satisfactory engine 
at a moderate price. 

Write for catalogue. 
THE CLI FTON MOTOR WORKS. 

2S3 E. Clifton Ave., CinCinnati. 0 

$25 Prize ��::etftic! 
For our Model Yachts described in this issue 

Thl.s Contest Is Open to All 
and .closes February 25, t 903 

The conditious are as follows : The name sub
mitted mnst be, as far as possible, descriptive of this 
peculiar type of yacht or its method of sailing. 
Each competitor is allowed to send one name only. 
Where two or more send in the same name, the one 
mailed first will be �ven the preference; the date of 

��st
st�'!�d����d��n:he �a

o
nr:.Ya·

ctute�ls ;��g���k� 
. .  NAME CONTEST " to secure recognition. 

PARSELL & WEED, 

129.131 West 31st Street. New York City 

O I M A  
Liquid Pistol 

(Polished Nickel, Durable, Safe.) 
wIn stop tbe most viclons dog (or man) �g�\y;&e",%'!,�����J�;lie';�I:��Te�� homes, &c. Over 20 shots In one loading. All dealers. or by mall, IiO cts. 

Scientific American 

7She HANDY Rule Gauge 
It clamps on any standard two·foot rule, and can be 
8dju�ted or removed in an instant. 
A great convenience to any mechanic, and bas many 
uses. 
Sold by tbe bard ware trade. 

PRICE. 15 cents. Sent to any address. 
CALDWELL MANUFACTURING CO.. 28 Jones St • •  Rochester. N. Y. 

w� manufacture gears 
and bodies suitable for 

•_"""!.;;1!i;:;':;:;;:;;:;;+.Lt-- all purposes. We also 
se l l  supplies and can 
!h:n����nlor �

art �i�l; 
or steam MR'. �e our 
latl:' catalogue. FREE. 
NEUSTADT. 
PERRY CO •• 

9'6-830 S. 18th St .. 
ST. LOUIS, :Mo. 

Clu.!'I. T. Howl<: It Co., 51 Hudson St . •  New York, E:a:pott Agents. 

NEW ENGLAND 
WATCHES 75he 

PADISHAH 
The  best low priced watch in  tbe world. 
Sold in every conn try on the globe for 

the one price or Its eqnivalent • • . . •  

$ 2 . 00 E AC H  
Plain or fancy colored Sporting Dials. 

W
e 
f�r�!.

e
e�

l��������.
s
�z�� ?� ���

c��� 
Catalogues sent on request. 

NEW ENGLAND WATCH CO •• 
Factories : Waterbury, Conn. 

Offices : 

FEBRUARY 14, 1903. 

C O L D  G A LVA N I Z I N G ,  
A M E R I C A N  PROCE. S S  N O  R O YA LT I £.5 

SAMPLES A N D  I NFORMATION O N  APPL I CAT I O N .  
N I C K E L 

""'» 
Electro· Plating 

ApparalUl IDd Malerial, 
'lIUI 

& Van Winkle 
Co., 

Newal'k. N. J.  
136 Liberty St., N. Y. 

00 & 32 S. Canal St. 
Chicago. 

Wonde{V.!'.:'.Jd
er

Second Acetylene Burners 
• • • •  Give Highest Possible Candle Power. 

STATE LINE MFG. CO. 
S Jay St., Cbattanooga, 67 Washington St., 

NEW YORK TENN., U. S. A OHICAGU 

Rawhide Pinions and 

Accurate Metal Gears 
Can furnish anything In 
this line. Get our prices 

Every M""aJIQaa.I" 
I will  Ship to

.

anY Station in the United States for $25 00 Shou. ld Own It THE CELEBRATED , .  
WILLA" RD STEEL RANGE =-- !=����e:�o�o!��: ::�.�:!:�Og:� 

. . P?e�t
a
b: :��f���it�:::�s. 

It has six 8-lnch lids ; 15-gallon reservoir ; large warming closet ; oven 21 Ins. deep,.J7 Ins MON TGOMERY & CO. 
wide, 12 ins. hlgb ;  top cooking surface. 3Ox36 ins.; lined throughout with Asbestos ; uuplex 106 Fulton St., New York CIty. 
S����ipf�';:'�;'�Y:r �����';ti����:rs�

eed in ever16"l�'l1i!!w����lrli. Write for free 

W M .  G. WI LLARD, Dept. 1 1 2 ,  6 1 9·2 1 N. 4th Street, St. Louis, Mo. 

Marine. StatIOnary and Automobile . Gasoline Engines and Transmission I Hear. Engines, SingleiJ Double and 
I 6���'iI�1�l:'��e �;;:i�e?WS Double 

Send for circular. 
Manufactured by 

CLARK SINTZ, 
S. E: cor . Fulton & Front Sts. 
Grand Rapids, Micb . •  U.S.A. 

8 1 All varieties at lowest prices. Best Railroad 
Track and Wagon or Stock Scales made. ca OS Also 1000 useful artICles. including Sates, 
SeWIng Machines, Bicycle�, Tools. etc. Save 

Money. Lists Free. CHICAGO SCAL E CO . •  Chicago. III 

SCROLL SAWYER.  
On receipt of 1 3  cents I will send, fJost'lllld, the 
¥.����n y{r:�l'.et�r:I�� 

" WOLVE R I N E "  
Gas and Gaso l ine  Engines 

13x21. over 300 beaut!· 
ful Miniature De
sllrns for Scroll Saw
Inll,and my ILLUSTRAT· 
ED Catalogue of Scroll 
�:i�ds, L��:ri l�il. STATIONARY and MAR I N E .  

"Wolverine" I s  the only reversible 
MarineGas Engine on the market. It is the Ii"htest engine for Its 
power. Requires no licensed en .. 
gineer. Absolutely safe. Mfd. by 
WOLVER I N E  MOTOR WORKS, 

12 Huron Street, 
Grand Rapids. Mich. 

rORTHE HLAD5 
Of ALL NATIONS 

Hair Wealth and Health 
The wealth of your hair depends upon 

the health of your hair. A healthy con
dition of the scalp is impossible unless 
you periodically cleanse it thoroughly. 

FAIRBANK'S GLYCERINE T A R  
Soap is unequalled for this purpose . It 
makes a rich, creamy lather, thoroughly 

cleanses the scalp, feeds and tones the 
hair follicles, disperses dandruff and 
leaves the hair soft and glossy. 

A superior article , too, for toilet and 
bath, as well as an excellent remedy for 
any disease of the skin and scalp . I ts 
mildness combined with 
antiseptic a n d  curative 
qualities render it the 
safest and most hygienic 
Soap for every toilet use, 

If your Druggist or 
Grocer doesn 't  sell it, 
write us for a free sample 
cake . 

Don't Judge 
of the quality 
by the price-

THa N. K. FAIRBANK COMPANY 
Dept . T,  Chicago. 

CALENDAR FREE ! 
10 gold circles from 10 Fai·rban k Glycet ine Tar 

Soap cartons, or ZOc iu stamps will  s�cure the 
Fairy Plate Calendar for 1903. This is the h a u d· 
somest and most artistic Caleudar creation of the 
year. Besides t h e  cal e ndar proper, it con tai ns 
four perfect lithographic reproductions of hand. 
painted Vienna piates. Send to-day. 

Fancy Hinges, Catches, 
Clock Movements, etc.; 
or send 6 cents for Cata· 
logue and Miniature De· 
signs. 

A. B. POMEROY, 
Department B, 98 Asylum Street, 

HARTFORD, CONN. 

Absolute Range Perfection 
Sold  for  Cash or  on 
Monthly Payments. 

Freight 
paid easI; 
of the 
MIsslosIp
pi Rtver 
and north 
of the 
Tenneaaee 
Line ; 
equalized 
beyond. 

Your money re
fu nded after 6 
months' trial if 

Clapp's Ideal Steel R.ange 
r.J:

t
E�ie��h:r�t.·i!��te:te��:�o�t

e
fulg:lT a�d���lelj::� a� 

cheaper and best, enables me to furnish a TOP NOTCH Steel Ran5re 
at a clean saving of .10 to tW. Send for free catalOJrUe8 of all styles 
and shes, with or without reservoir, for city J town or country U88. 
(JIIEST��a�tlc�t'\r:V'e 6==dSRn: .. ::!� Sj(a'!.�ledo, O. 

H O F F M A N  
MOTOR CAR 8S00-$930 

Equal to any .2,500 Automobtle made. 'J h. p. Gasoline Engine, 
:t: =t��t. AO:!r:!bi�
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Catalogue and Complete DetalLe. 
The HOFFMAN AUTOMOBILE & MFG. (JO., 

1604 Lake St., Ohio 

. \  FINiSHiNG FLoORS 
PARKER. STEARNS & SUTTON, 2 2 6  South St •• New York 

� 
---- old or new, for rugs or other

Filhng Cracks wtse, with GRIPPIN'S WOOD 
with Cn.i.CIC and CREVICE FILLlI:B GRIPPIN'S and FiNISHING SPEClALTlES, lI!I 

THE MOST MODER.N AUTO 
ELnORE AtrrOMOBILES. 

Practical, Durable 
EffiCient. Easy to 
����

o
Jo:�le ��l 

���gt'h gllm::i::'�: 

�\mi. 2,&��'i':� 
mformatlon free. 

ELMORE MANU FACTURING CO •• Clyde, 0., U. S. A 

Filler and very simple and economical, 
Patent AppUer 

::�ng�ih�
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hfgh���:� IiMIM,;a.J,.;.po.,;�""'IIIIiI",'!!!!JI!I perfectIon is attained. We 
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e
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for our descrlpttve matter to 
GRIPPIN MFG. CO., 

Dept. 6, 
Newark, New York. 

J ESSO P 'S  S T E E LTHB\1E-!'" 
F O R  T O O L S . S AW S  E T C 

W� J E S S O P  & S O N S  L �  91 J O H N  ST N E VI'  Y O R I"  
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