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RISKS OF STEEL-CONCRETE CONSTRUCTION. 

A serious risk, which is none the less threatening 
because it is altogether unnecessary and preventable, 
exists in the new system of concrete-steel construction 
which is entering so largely into modern work. Its 
cheapness, i ts apparent simplicity of  design, the ease 
with which its materials may be assembled and the 
speed with which they can b� thrown together into 
the finished. work, have combined to renper this new 
form of construction extremely popular. The peril lies 
in the supposed simplicity of the design and in the 
ease and speed with which concrete·steel structures 
can be built. To these two causes chiefly, and gen
erally to the latter, may be assigned the failures of 
concrete buildings, which of late have become alarm
ingly frequent 

Let it be understood then, in the first place, that it  
is not  a simple matter to properly design the posts, 
beams, girders, and floors of a concrete building ; that 
is. to design them so as to secure a maximum amount 
of strength with a minimum amount of material. It  
is not  nearly so simple a matter as to design a build
ing composed of a structural steel skeleton, with tile. 
concrete. or masonry floors and walls. Concrete-steel 
construction. in the present state of the art, is scarcely 
out of its infancy. In spite of the fact that it has 
been made the subject of much laboratory

' 
and testing 

yard experiment, the sum total of clearly ascertained 
and reliable data is not large. So true is this that 
there areiew classes of work that come within the 
engineer's' or architect's province, in which he is 
called upon to exercise such excellent judgment and to 
apply so carefully the faets and principles of his profes
sion, as in concrete·steel construction. However, it is 
not here that the chief peril lies ; not at least when 
reputable engineers of standing in their profession 
are employed. It is when the plans are handed over 
to the builder with his gangs of cheap labor that the 
trouble begins. For unless the foreman or assistants, 
whose duty it is to watch the actual laying and ram· 
ming of the concrete, are careful and intell igent in 
their oversight, it is possible for the work to be so 
carelessly done as to greatly impair i ts strength, if 
not to make certain its ultimate collapse. The steel 
bars which reinforce what might be called the lower 
chord of a concrete girder, or the exterior shell of a 
column, lose their value unless the concrete is every· 
where so snugly rammed against them, as to throw 
them into intimate stress relation with the girder or 
column as a whole. "Eternal vigilance" should be 
the watchword of the future, if this new form of con
struction is to regain the reputation for combined 
('heapness and strength, which has been so severely 
imperiled by the many failures of the past few months. 

.'.1. 

SHOULD SURFACE SOIL BE STRIPPED FROM 

RESERVOIRS 1 
In connection with the plans of the new eat'sliill res

ervoirs by the New York Board of Water Supply. the 
question arose as to whether it would be advisable to 
strip the surface of the ground which will form the 
bed of the big Ashokan reservoir of all vegetation �nd 
surface soil. with a view to securing a better quality 
of water. The practice of stripping is advocated by 
the hydraulic engineers of Massachusetts, and the most 
.notable instance of carrying out this costly method of 
Reqlling pure water is to be found at the Watchusets 
reservoir. which impounds over 60 b illion gallons of 
water and forms the main source of the Boston water 
supply. The new Ashokan reservoir will have a ca· 
pacity of 140 bill ion gal lons; and the New York Board 
of Water Supply. having in view the great expenditure 
which would be necessary to strip the bed of the 
reservoir, referred the whole question to a board ef 
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two ·engineers. who have lately presented an exhaustive 
report, in which it is show;n that while there are un
doubted advantages in the practice of stripping, a 
more effective method of phrification is to be found in  
the  construction of  filtration plants, through which all 
the water must pass in its course from the reservoirs 
to the city's faucets. Moreover. in spite of the most 
careful safeguards, it has proved to be impossible to 
absolutely prevent infection of the watersheds from 
which reservoirs are filled, and it has come to be rec
ognized that the only effective way to attack the prob· 
lem is by interposing a filtration plant between the 
open·air reservoirs and the city to be served. which 
will not only remove all bacteriological impurities, but 
also those which are due to submerged and decaying 
vegetation. 

. . . ' . 
THE "MIKASA" WAS SUNK BY SPONTANEOUS 

MAGAZINE EXPLOSION. 

The loss of Admiral Togo's flagship "Mikasa," as the 
result of an internal explosion, was one of the most 
startling events of the Japanese war ; and the tragical 
atmosphere which surrounded the catastrophe was 
deepened by the fact that the "Mikasa" was more 
strongly associated in the minds of the Japanese people 
with the triumphs of the war than any other ship in 
their n avy. Moreover, there was a sinister rumor, 
rather industriously circulated, that the loss of the 
ship was the work of discontented Japanese sailors. 
To at once clear the navy of any such imputation, and 
solve the. mystery of her loss, the Japanese Admiralty 
made an immed iate investigation by means of divers, 
who reported that no trace could be found of miscon
duct or neglect on the part of .the officers or men, the 
explosion having originated in the port magazine con· 
taining 6-inch ammunition. When the vessel was reo 
cently refloated. the Naval Department appointed 
another committee, whose investigations have shown 
that the explosion resulted from spontaneous combus
tion, due to a chemical change in the ammunition of 
the 6·inch magazine. That smokeless powder has al· 
ways been, and, in some of its forms, is yet, liable to 
dangerous decomposition while in storage, is well 
known, and it is more than likely that other serious 
warship explosions and disasters may have been due 
to this sinister and at one time greatly·dreaded cause. 

. ' . .  
THE PERIL OF THE ELECTRIC LOCOMOTIVE ON STEAM 

ROADS. 

In .asserting that unless special precautions are taken 
the introduction of electric locomotives on steam roads 
is fraught with great peril, we wish to make it clear 
that the statement is applied to the electrification of 
steam railroads in 'general, in whatever part of the 
world the change of power may be taking place. We 
have no wish to cast any special reflection upon the 
railroad upon whose tracks occurred the shocking de· 
railment disaster of last week. Indeed, considerations 
of fair play should lead us to bear in mind that the 
very roadbed on which the accident took place repre· 
sents the most advanced ideas in track construction in 
America, and for that matter, in the world. It con
sists of 100·pound rail with tie plates between rail
base and ties, and from 12 to 18 inches of broken stone 
ballast laid upon a well·drain!ld foundation. That the 
track was well adapted to its work of carrying heavy. 
high·speed steam trains is shown by the fact that some 
of the fastest trains in the worl d, drawn by the heav· 
iest express locomotives in existence, have for years 
been running daily over the particular curve where 
this accident occurred, without any trouble whatever. 
Some of these expresses are made up of nine cars, 
weighing over 500 tons, and hauled by an engine that 
weighs about 170 tons. Yet, on the present occasion, 
although the train was a l ight one, consisting of five 
cars of about 200 tons combined weight, hauled by two 
locomotives weighing together 190 tons. the outer rail 
was pushed bodily aside, and the train back of the 
engines derailed. 

EvJdently there existed in the ill·fated train some 
novel conditions which were sufficient to cause the 
wreck, and one does not have to look very closely into 
the matter to find ample evidence that the new condi' 
tions were to be found in the heavy concentrated weight 
and low center of gravity' of the' electric locomotives, 
and the enormous horse·power, between 6,000 and 7,000, 
which the motorman had at command. It is our be· 
lief that this disaster should call an immediate halt 
upon the application of heavy electric locomotives to 
steam roads, until the tracks at all curves have been 
put into a condition to meet the heavier stresses which 
will be imposed by the higher speed. the concentrated 
wheel loads. the rigid wheel base, and the very low 
center of gravity of the electric locomotives. The ex· 
press steam locomotives of the New York Central Rail· 
road have a maximum horse·power of about 1,700, 
whereas the electric locomotives of the same road have 
developed a maximum of over 3.000 horse·power. Of 
course. it is not intended that this maximum shall be 
used. except in emergency cases in which unusually 
heavy loads must be hauled at the highest speed. Yet 
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that an engineer will occasionally be behind time dur
ing a trip on which he has a light train behind his" 
powerful motor. and he would not be human if he· 
did not feel' the strongest inducement, having such. 
an enormous reserve power at his command, to open 
his controller and make up, as he could easily do, 
the lost time. But at these excessive speeds (and 
they will inevitably be made, in spite of all that 
the management of the road may do to prevent it) 
the trains will be running at  a velocity far greater 
than that for which the outer rails on the curves 
have been banked or elevated. and when that con
dition is reached, the peril of displaced or over
turned rails begins to loom up very big and threaten
ing. 

The danger of derailment through excessive speed i s. 
aggravated by the fact that the center of gravity of an 
electric locomotive lies very much lower (nearer the 
rail) than that of the steam locomotive. Consequently, 
the impact or surging of the locomotive against the" 
outer rail, the hammer blow, as we might almost call 
it, would be much more severe for the same weight 
than in the steam locomotive. The center of the steam 
boiler of the present expresses on the New York Cen-
tral road is about 9 feet 6 inches above the track, and 
when the engine lurches against the outer rails of a 
curve, there is something of a cushioning effect due to 
the fact that the weights are relatively high. But in '
the electric locomotive, the 'heavy motors are placed 
concentrically around the axles, the wheels are small 
in diameter, and the massive trame is hung low, with 
the result that there is a heavy concentration of weight 
near the rails. Moreover. the heavy rotors are fixed 
rigidly upon the axles. Taken altogether, it can be 
seen that the lateral hammering effect against the 
outer rail must be very much more severe in the elec
tric than in the steam locomotive. Furthermore. about 
70 tons out of the 95 tons total weight of the locomo
tive is concentrated on the four drivers and within a 
space of only 12 feet. This wheel base of the drivers 
is rigid, and must necessarily act with an intense local 
side thrust against the particular rail over which it is 
movin g ;  nor did that rail in the case of the recent 
accident receive any assistance from the rail behind it. 
since this rail also was subjected to similar stress 
from the second locomotive. 

There is no cause for wonder that in their attempt 
to iron out the curve - into a tangent, these motors so 
far succeeded as to shear off eighteen spikes and push 
the outer raiL several inches out of place-even though 
this shearing called for a lateral thrust of one hundred 
and twenty·four tons. exclusive of the thrust necessary 
to overcome the frictional resistance to side movement 
of the base of the rail on the tie plates. Such a side 
thrust. however. should have turned the motors over. 
But they did not turn over, and hence it  is certain 
that the leading wheel of the drivers "ironed out" the 
curve. with a lateral wave motion which sheared the 
spikes in succession-as we have shown elsewhere in 
this issue. 

The moral Of this disaster points to the absolute 

necessity for a complete revision of the tables for 

super·elevation Of outer rails on curves on steam rail

roads to meet the heavier stresses engendered by elec

tric locomotives. The lavish expenditure of the New 
York Central Company in providing its electrical equip
ment should be sufficient evidence that the disaster is 
not due either to parsimony or to indifference. It was 
the belief of the engineers that the elevation of the 
rails was sufficient. Events seem to prove that it was 
not. 

The New York. New Haven & Hartford Railroad 
Company are also about to install their electric service, 
in which. because of the low power (about 1,200) of 
their motors, they will be under the necessity of coup
ling up two locomotives (each weighing 80 tons) for 
their heavy expresses. They must therefore subject 
their curves every day to the trying conditions of 
double headers. which some missing contact shoes on 
one motor necessitated in the case of the ill·fated New 
York Central Express. Therefore we commend to the 
thoughtful consideration of the New Haven officials the 
proposition that both the safety of the public and the 
interest of their company demand that, before these 
double·header electric trains are put in service, every 
cu rve shoul d be super·elevated to a degree commensur
ate with the conditions of high centrifugal stress, re
vealed by the eighteen sheared spikes arid misplaced 
rail in the recent disaster. 

.. �. t .. 
According to I...·Elettricita, it has been agreed between 

the Oerlikon and the Siemens·Schuckert works to com
mence immediately the plant for the electrification ot 
the whole length of the St. Gothard Railway. The sec
tion from Zurich to Lucerne is to be constructed first 
as an experiment. This' first section is the only one· 
at present approved of by the Federal Railway Depart
ment, but it is stated that a syndicate has offered to 
convert at their own cost the whole part of the line· 
which is situated in Switzerland by H109. and to trans
fer it  to the Swiss government on terms yet to be 

it will inevitably occur in future electric operation, _ agreed upon. 
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THE HEAVENS IN MARCH. 

BY HENRY NORRIS HUBBELL, PH.D. 
Though the activity of the solar surface is now de

creasing from the maximum of a year ago, large spot 
groups from time to time appear .. A very conspicu
ous one has just passed out of sight behind the east
ern limb of the sun, and if it does not break up or 
disappear in the meantime, it will come into sight 
again on the opposite side of the sun about the 3d of 
March and remain in sight till the 16th. 

This group was visible without difficulty to the 
naked eye when a suitable shade glass was used, and 
showed considerable detail in a field-glass. In using 
the latter to look at sun-spots, it is well to put the 
smoked glass between the eyepiece and the observer's 
eye, and it is of �ourse essential to take care that the 
intense light passing through the other half of the 
instrument does not fall on the observer. 

A great amount of work has been done on sun-spots 
and their spectra during the recent maximum, and 
some very interesting results have already been pub
lished. Among them is an important discussion by 
Prof. Heale and several of his assistants at the new 
Solar Observatory on Mount Wilson, Cal. 

Their observations, like those of many earlier ob
servers, show that the spectra of sun-spots, While in 
general similar to that of 
the rest of the sun's sur-
face, differ in many de
tails. Some lines are 
widened and i ntensified; 
others are weakened, and 
some are even reversed, ap
pearing bright in the spot 
although dark elsewhere. 
Of the lines belonging to 
some one element, such as 
iron, some will be affected 
in one direction and 
others quite in the oppo
site way, so that the 
changes are clearly not 
due to any difference in 
the chemical composition 
of the material of the 
spots and of the rest· of 
the sun's surface. 

Now these same lines 
are seen ( bright in this 
case ) when the metal in 
question is  put into an 
electric arc, and the astron
omers of the Solar Observ
atory, comparing photo
graphs taken under vary
ing c9�nditions, find that if 
we compare the spectra of 
two arcs containing the 
same metal, but produced 
in one case by a powerful 
current and in the second 
by a very weak one, the 
various lines are affected 
in almost exactly the same 
way, on changing from the 
strong to the weak current, 
as in passing from the 
sun's surface to a sun
spot. 

Ani O'Clock: Feb. 6 
At IO)ji O'Clock, Feb. 14 
At 10 O'Clock, Feb. 21 

Scientific Alllerican 
Iy, the "magnetic storms," which may alter the direc
tion of the compass needle by half a degree, and cause 
such earth-currents as to interfere with the working 
Of telegraph lines. But whatever the mechanism of 
the connection ( which is  still unknown ) it is not an 
infallible one. When sun-spots are most numerous 
magnetic storms and auroras are most frequent, but it 
is not certain that any particular big spot will be ac
companied by a magnetic storm, though this often 
happens. 

THE HEAVENS. 
Our map shows the principal .constellations as they 

appear in the early evening. The Milky Way forms 
a slanting arch across the sky, passing west of the 
zenith. Following it from the north we see Cepheus, 
then Cassiopeia, next Perseus,. and Auriga (the Chario
teer ) ,  then Gemini ( the Twins), and Orion, and finally 
Canis Major (the Great Dog ) and Argo on the southern 
horizon. In the west are .Andromeda, Taurus, Aries, 
and Eridanus, with all of which we are familiar. 

In the southeast is most of Hydra ( the Sea-serpent ) ,  
which incongruously bears on its back the Cup ( Crater) 
and the Crow (Corvus ) .  Leo the· Lion is high in the 
east, and below him is Virgo, whose brightest star 
Spica has just risen. 

The Great Bear fills a large part of the northeastern 

NIGHT SKY': FEBRUARY & MARCH. 

At 9)ji O'Clock; March 1 

THE l\100N. 
Last quarter occurs at 4 A. M. on the 7th, new moon 

at 1 A. M. on the 14th, first quarter at 8 P. M. on the 
21st, and full moon at 3 P. M. on the 29th. The moon 
is nearest us on the 9th, and farthest off on the 21st. 
She is  in conjunction with Mars on the 7th, Uranus on 
the 9th, Venus on the 10th, Saturn on the 13th, Mer
cury on Nle 14th, Jupiter on the 21st, and Neptune on 
the 22d. 

At 1 P. M. on the 21st the sun crosses the celestial 
equator and enters the sign of Aries, anll in almanac 
language, "spring commences ." 

Princeton University Observatory. 

PEARLS FROM THE SULU SEA. 

The possibilities of pearl fishing in the Sulu Sea 
seem unlimited. The greatest pearl ever claimed 
from the sea in the Sulu archipelago was recently 
marketed in Singapore for 60,000 pesos ( nearly $30,-
000 ) .  I t  is the size of a small marble, perfectly round 
and of perfect color. The finding of the gem by a 
poor Moro fisherman, its seizure by the Sultan of Sulu, 
and the interference of Gov. Steever, who took the 
part of the poor fisherman, is an interesting incident. 

Under the old Moro law, in force when the Ameri
can troops first took charge of Jolo, all pearls of un

usual size must be sent to 
the Sultan, who in return 

At 9 O'Clock: 'Mar. 8 
At 8)ji O'Clock: Mar. 16 

.At 8 O'Clock: Mar. 23 

made: the finder a "pres
ent." : The only alternative 
the finder of a large pearl 
had was to sell his treas
ure privately to the pearl 
traders. This placed his 
life in jeopardy, for if the 
trader could not buy the 
gem at his own price he 
could report the matter to 
the Sultan, who had the 
power to seize the finder 
and execute him. Under 
American rule, however, 
this law has been abolish
ed. The finder' of this 
$30,000 pearl knowing this 
fact, when his find was 
seized by the Sultan, he 
speedily made a trip to 
Jolo and reported the m

'
at

tel' to Gov. Steever. The 
matter was taken to court, 
and the Sultan forced to 
give up the pearl. The 
Governor commis s i o n  e d 
the J 010 Trading Com
pany to seH the pearl for 
the finder, they receiving 
twenty per cent for so do
ing. 

In the case of the two 
arcs, it is pretty clear that 
the principal difference be
tween them is in their 
temperature. The stronger 
current produces much 
more heat. This conclu-

In the map, stars of the first magnitude are eight.-pointed; second magnitude, six-pointed; tl}ird mal,(llitude, five-pointed; fourth magnitude (a 
few), four-pointed; fifth magmtude (very few), three-pointed; counting the points only as shown m the solId outline, without the inter
medIate lines signifying star rays 

So far as known this 
pearl is the largest ever 
taken from the Sulu Sea, 
though owing to the se
crecy practised in selling 
the gems before American 
rule in Sulu, there may 
have been greater finds. 
Three vears ago a pearl 
found somewhere to the 
south of Jolo was carried 
to Batavia, and there sold 
to a European buyer for 
$18,000. 

During the recent fair 
at Jolo, given by the gov-

sion ha'S be'en tested in a variety of ways, and it seems 
certain that in the laboratory the observed changes in 
intensity of the different lines are due to the changes 
in temperature of the luminous matter. 

Now the changes of the lines in the sun are almost 
exactly similar, and so it is reasonable to conclude 
that sun-spots are colder than the rest of the sun's 
surface. This accounts at once for their relative dark
ness, and also for the fact that their light, if isolated" 
is much redder than that of the sun in general. They 
behave exactly as a red-hot body in front of a white
hot one would do ( though it is to be remembered that 
the coldest part of a sun-spot is probably fully as hot 
as the hottest electric furnace we can produce arti
ficially ) . 

It does not follow because sun-spots are colder than 
the rest of the sun, that the sun as a whole sends u s  
least heat when it is most spotted. All spots are sur
rounded by a disturbed area much larger than'them
selves, and this may be hotter than the undisturbed 
surface, and more than make up the loss of heat due 
to the spot. In any case the total effect is  probably 
very small, as spots seldom, if  .ever, cover as much as 
1/300 of the sun's disk. 

There is undoubtedly a connection between sun-spots 
and certain electrical disturbances on the earth ; name-

sky. Below on the right is the Single bright star of 
the Hunting Dogs, and the little cluster of Berenice's 
Hair. Still l ower is Bootes the Herdsman, whose 
principal star. Arcturus has just risen. The Dragon 
and the Little .  Bear, low in the northeast, complete o,ur 
list. 

THE PLANETS. 
Mercury is evening star until the 18th, when he 

passes between us and the sun and becomes a morning 
star. He is very well placed for observation at the 
first of the mori'th, being unusually bright, and setting 
one and one-half hours later than the sun. In the 
middle of the month he is invisible, but toward the 
end he may be visible just before sunrise. 

Venus is morning star in Sagittarius and Capri
cornus, and rises about 4: 30 A. M. on the 15th. 

Mars is also a morning star. On the 9th he is in 
quadrature with the sun,  and comes to the meridian 
at 6 A. M. Jupiter is in Gemini, conspicuous in the 
evening sky. He is also in quadrature during the 
month:"-'on the 23d-but being east of the sun he 
crosses the meridian at 6 P. M. Saturn is in conjunc
tion with the sun on the 8th, and is invisible. 

Uranus is in Sagittarius, and rises at about 3 A. M. 
on the 15th. Neptune is in Gemini, and is in quad
rature on the 3 1st. 

ernment for the purpose 
of bringing the Moros together, Capt. Trana, of the 
Jolo Trading Company, exhibited a magnificent black 
pearl valued at $7,000, a rare gem of unusual size and 
beauty. 

LIGHT AND BLOOD. 

According to a notice published in the German 
medical press, Dr. Oarum, of the Finsen Institute at 
Copenhagen, has just carried out a number of ex
periments on the effect of light on the blood, of which 
a few results are given in the following :  

Darkness has been found to reduce the total amount 
of blood .by. 3 to 3.3 per cent, while decreasing at the 
same tfme the amount of blood contained in the heart. 
Red l ight will exert a similar action to darkness, while  
blue l ight is  apt to' result in an excess of blood, and 
an increase in the amount contained by the heart. 
Light baths are apt to increase the amount 'of blood 
in the course of four hours. Darkness will reduce the 
amount of blood contained in the heart within three to 
four weeks, and intenSIve light will have the same ef
fect in four hours. Darkness will increase, and in
tensive light will reduce the blood pressure, Ani
mals born in the dark or in red light have a greater 
weight but only half the amount of blood of those born 
under normal conditions. 
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A USEFUL COMBINATION TOOL. 
'BY A. FREDERICK COLLINS. 

The farmer, the automobilist, and the householder 
frequently have occasion to make repairs, sharpen 
plow points, cultivator shovels, and the like_ Often 
the parts to be repaired must be sent to the machinist 
or the blacksmith for lack of proper tools_ Much 
time and money could be saved by using some combina
tion machine tool, uniting in itself the various imple
ments required from time to time. It is this purpose 
which the tool herewith illustrated is intended 

'
to 

meet_ This tool contains in a single unit a workshop 
complete in every detail, and at a cost hardly exceed
ing that of an ordinary hand forge. This tool com· 
bines on a single base, or bed-piece, a pipe vise, an 
anvil, a forge, bench vise, drill press, and 'emery wheel. 
It is made in two sizes, the smallest and lightest 
weighing 135 pounds, and the largest and heaviest 
200 pounds, the latter having a length of 50 inches 
over all, a width of 10 inches, and a height of 12 
inches. 

The tool, for the purpose of explaining its construc
tion, may be divided into three general parts, namely, 
t h e  headstock, 
the anvil, and 
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mission gears are cut and therefore accurately made, 
and the large wheels run into phosphor-bronze pinions, 
making them strong, long-lived, and practically noise
less_ The gears are covered, and have a clutch ar
rangement at the end of the gear case, by which they 
can be thrown in or out of gear as desired_ The anvil 
is 15 inches over all, 4 inches wide, and 8 inches high_ 

The weakest point in an ordinary vise is the front 
jaw; in the combination tool the bench vise is with
out this inherent weakness by virtue of its peculiar 
construction. As a reference to the cuts will show, 

How the Forge is Used. 

holding a crucible, glue pot, or soldering iron; one 
twist drill, and a pair of 18-inch blacksmith's tongs. 

. '., . 
Novel Uses of Peat. 

Ii 1 G�rmany the uses to which peat has been put 
are many, and the consumption is constantly increas
ing_ For bedding for stock only the second and third 
layers of peat are used. The blocks of peat are dried 
by air or in a kiln; they are then shredded by ma
chinery, and then sieved, after which the peat is com
pressed and packed in bales by means of slats of wood 
and iron wire. The amount of bedding necessary per 
head of cattle is one hundredweight per year for every 
hundredweight of the animal's weight. Many sanitary 
and other advantages are derived from the use of this 
kind of bedding. 

For fodder, only the top layer is used, which con
sists of moss and the fibers of partially-dried parts. 
The dried peat is then ground and sifted and mixed 
with molasses in the proportion of 20 to 25 of peat 
and 70 to 75 of molasses, obtained in the manufacture 
of sugar from beets. This product is guaranteed to 
contain 35 to 40 per cent of sugar_ This fodder is used 

either alone or 
mi x e d  w i t h  

the forge. The 
forge has a fire
pot 1412 inches 
in width and 16 
inches long, the 
air being sup
plied by a ro
tary blower lo
cated in the 
headstock. The 
air is delivered 
to the center of 
t h e f o r g e 
through a chan
nel in the base
plate. The fan 
shaft of the 
blower projects 
through the air 
intake at the 

-"rilling a Piece of Work. T-he Emery Wheel in Operation. 

;ther food, as 
corn, potatoes, 
etc. The peat 
in this mix
ture counteracts 
the laxative ef
fect of the mo
lasses, and in 
the whole forms 
a w h o  Ie s ome 
food for horses, 
c a t  tie, a n d  
swine; and as 
the acid of the 
peat seems to 
neutralize t h e 
alkalies of the 
molasses, t h e  
latter are rend-

front side of the gear case, and is fitted to receive an 
emery wheel, the intake being so placed that the draft 
of air draws the emery dust into the forge and away 
from the operator. The fire is started in the forge 
exactly as it is in an ordinary stove. 

The blower and emery wheel are operated' by a 
crank wheel located on the rear side of the gear case_ 
The rotary jaw and emery wheel are geared in the 
ratio of 12 to 1, so that they can be revolved by hand 
at a speed of 2,000 revolutions per minute. The emery 
wheel is 10 inches in diameter. An emery wheel, as 
everyone knows that handles tools, is a vital neces
sity in a shop, since all edged tools can be sharpened 
not only better but In far less time than on an old
time grindstone. 

The drill press is fitted with a Barber adjustable 
chuck taking drills to 12 inch; it is geared 2 to 1, 
giving great power and speed. The socket for receiv
ing the chuck is driven by gears incased in the head
stock; the gears are supplied with a clutch mechanism, 
enabling them to be thrown in and out of mesh at 
the will of the operator. The work to be drilled is 
placed across 
the face of the 
tail stock, and 
forced up as 
t he drill is 
c u t t i n g  by 
means of t h e 
vise screw. 

the tail stock, which is in Ulis case also the anvil, forms 
the movable jaw of the vise, which slides on the base 
between two adjustable guides; the last named are 
beveled to conform with the bevel on the base of the 
tail stock. This prevents lost motion, and at the same 
time prevents strains on the vise jaws and screws. 
The headstock acts as the stationary jaw. The jaws, 
which are made of tempered steel, are 4 inches wide 
and open 10 inches; these are operated by a %-inch 
squar�-threaded cold-rolled steel screw fitted with a 
crank wheel which has a drop-forged steel handle, and 
holds just as securely when opened to its greatest 
distance as when closed. 

The pipe vise has jaws made of tempered tool steel, 

Using the Anvil. 

ered harmless, 
and the mixture has a sweeter taste than molasses 
alone. When due precaution is taken, the mixture 
keeps well. Horse; fed with this develop glossy coats, 
gain in appetite, and are free from colic. Neat cattle 
are said to become less subject to "foot and mouth'dis
ease," and in the case of swine thus fed, that the un
pleasant smell of butyric acid disappears from the 
sty and disease generally diminishes. The addition 
of 4.4 pounds to the daily feed of milch cows is said 
to increase the daily yield of milk about 0.55 gallon. 
In the province of Hanover from 10,000 to 15,000 tons 
are used every year, while Germany as a whole con
sumes 150,000 to 200,000 tons. 

The value of peat for fuel is shown by the fact that 
it contains 54 per cent of carbon against 50 per cent 
in wood, 70 in soft coal, and 83 in hard wood_ 

The so-called "Torfmull," or turf dust, is sifted out 
of peat and used for packing fruit, such as tomatoes 
and other products, while "Mull," a by-product of peat, 
is used in potash works as a filter_ 

• •• • 
Owners of cabin power boats should be made cogniz-

ant of the dan

When work 
is to be drilled, 
t h e  operator 
takes his posi
tion at t he 
headstock of 
the tool, a n d  
grasping t h e  
crank handle 
with his right 
hand, he feeds 
the drill with 
his left. T h e  
power obtain
able with the 

',1'UU '.10U1 as ,a .l'ipe Vise. The AnvIl and the Head Stock Form a Vise. 

ger from fire 
in the use of 
jump-spark ig
nition. Even 
in open boats 
a timer on the 
crankshaft i s 
a potent ele
ment of dan
ger. All timers 
should be on 
a level with 
the top of the 
cylinders, with 
c 0 i I s always 
above the en
gine or fasten
e d  t o  t h e 
w a s  h b oard, 
and under no 
considerat i on 

feed wheel is 
so easily underestimated, that unless care is exercised 
the result will be a broken drill bit. When using the 
drill all the bearings should be freely oiled, and when 
drilling steel the cutting point of the. drill should also 
be plentifully oiled; a hardwood drill block that fits 
nicely to the end of the anvil should be used when 
drilling. 

The blower, emery wheel, and dFill press are oper
ated by a combination crankwheel or driving pulley, 
so that it can be turned by hand, driven by a motor or 
f':'om the driving shaft of an automobile. The trans-

A USEFUL COMBINATION TOOL. 

and is operated by the same heavy screw as the bench 
vise; it will securely hold any pipe from % inch up to 
3 inches in diameter, and the jaws can be changed so 
that the pipe may be held horizontally or vertically as 
desired, thus enabling the operator to do a wide range 
of work. 

There is also included in the outfit an anvil hardy, 
that is a square-shan ked chisel or fuller, made of tem
pered tool steel, for insertion in the hardy-hole of the 
anvil; a crucible holder, being an iron frame that can 
be placed on the forge over the fire, and useful for 

of convenience 
i n  a l o c k e r  

or in any other confined space. Manufacturers are 
becoming alive to this danger, as evidenced by the 
many engines already designed to use an inclosed 
timer, that formerly used the less safe system. At the 
break of the contact there is usually a spark, and if 
gasoline vapor should happen to be present, mixed 
with the proper proportion of air, an explosion and 
fire would result. This is decidedly more likely to 
happen where the timer is on the shaft, in the lower 
part of the boat and where it is unprotected by a 
cover. 
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THE AUTOGENOUS SOLDERING OF METALS. 

BY M. U. SCHOOP. 
Notwithstanding that intensely hot blow-pipe flames, 

particularly the oxy-hydrogen gas flame, have been 
known and used for many years, it was the last decade 
which first saw the introduction, on a large i ndustrial 
scale, of the autogenous soldering of various metals, 
such as iron, copper, nickel, and aluminium. The at
tempts to introduce electricity into this branch of 
metallurgy have, it i s  true, been numerous; but a gen
eral utilization of electrical processes of this character 
has not been effected, at least in Europe, doubtless be
cause of the numerous disadvantages possessed by 

l<'ig. 1.- Cross-Section Through the Soldered Joint. 
Greatly Enlarged. 

these methods. In the so-called electric arc welding, 
in which the metal to be welded itself constitutes one 
pole, while the other p ole is formed by a carbon rod 
which is moved over the welding points, the latter be
come as hard as glass. With the Zerener apparatus, 
in which the flaming arc is formed into a jet flame by 
means of a magnet, the temperature regulation is ex
tremely difficult of, accomplishment. Both these pro
cesses possess the disadvantage that the eyes and all 
unprotected portions of the body are strongly affected 
thereby. The process of Hohe and Lagrange, the so
called "under-water resistance welding method," has 
not been possible of introduction in practice because it 
is ,too expensive and complicated. The well-known 
Thompson method is also based upon the resistance 
principle, and is characterized thereby that the pieces 
to be welded are blunt in form and are so brol'ght into 
contact that they offer great resistance to the passage 
of the current. Thus, the desired tempera-
ture is obtained in-a very short time, where
upon the circuit is  opened and the pieces 
are mechanically forced together under 
pressure. The disadvantage of this method 
which, of all the electrical processes, has 
alone attained praiCtical significance, is  the 
considerable expense of installation. Fur
thermore, the Thompson process is available 
for a certain class of welding operations 
only. This may also be said in regard to 
the Go1dschmidt Thermit welding process. 

The above are substantially all the more 
recent soldering-that is, welding-pro
cesses ; they are, however, inferior in regard 
to practicability, facility i n  operation, and 
cheapness,' to autogenous soldering or weld
ing. An exception to this is found in lead 
soldering, which can be effected with great 
ease and at little cost by means of an elec
tric resistance method. Furthermore, the 
process is cleanly and can be carried out 
without special technical training or experi
ence ; it has been introduced and is used 
exclusively in a number of French accumu
la tor factories. * 

There are several processes for carrying 
out autogenous soldering, which make use 
of the combinations given below for the pro
duction of the flame: 

1. Hydrogen-oxygen. 
2. Acetylene-oxygen. 
3.  Illuminating-gas-oxygen. 
4. Hydrogen-atmospheric air ( for lead and 

hard lead ) .  

Scientific AmerIcan 
acteristics, closely resembles the o1Cy-hydrogen flame. 
If it is a question of metals possessing exceptionally 
great· heat conductivity, as, for instance, electrolytic 
copper, the acetylene-oxygen flame should be used, as 
it is possible to provide a temperature of 3,000 deg. C. 
(5,432 deg. F.) with it, whereas the temperature of 
the illuminating gas, or hydrogen-oxygen flame, is in 
the neighborhood of 2,000 deg. C. ( 3,632 deg. F. ) only. 
These are degrees of heat which practically no ma
terial is capable of resisting. Brick, pumice stone, 
carbide, platinum, are liquefied by means of the acety
lene-oxygen flame, and graphite alone can withstand 
this temperature. 

It should be noted that i n  regard to expense the 
oxy-hydrogen flam€ is, in most cases, more costly than 
the acetylene-oxygen or illuminating gas-oxygen flame. 
I say "in most cases" advisedly, as various considera
tions are of importance in the question of operating 
expense, such as the kind and thickness of the metals 

Jj'ig. S.-Soldered Joint Corroded by Hot Potassium 
Solution. 

to be welded and the local conditions which must be 
taken into account. In certain cases where repairs 
are to be made on the spot, the only possibility lies 
in welding by means of the oxy-hydrogen flame, as the 
entire apparatus for the latter consists of two steel 
surfaces, a welding burner, and a few yards of tubing, 
and it can. therefore, be easily transported to a re
pair point, at which illuminating gas or acetylene is 
not available. H owev!)r, if it is  a question of weld
ing exceptionally heavy bodies, or of sheet metal 0 .8  
to 1.2 inches in thickness, i t  is  absolutely necessary to 
utilize the acetylene-oxygen flame if the expense is to 
be kept from becoming too great. The cost per weld
ing seam with sheet iron 0.12 inch in thicknp�s is ap
proximately 7.5 cents if acetylene. gas is used, and is 
about 20 cents with metal of double the above thick
ness. In this connection it should be re.nlarked that; 
as is always the case in soldering or welding opera
tions, the skill of the workman is an important factor 

,in increasing or lowering the cost .of the work. 
Autogenous soldering is capable of utilization in an 

exceptionally great field, and this is demonstrated by 
the fact that in France alone there are over twelve 
hundred factories in which the various metals are 

autogenously soldered or welded, in every possible 
branch of metallurgy. Examples of the possibilities 
offered by autogenous soldering are given in the fol
lowing list, which is by no means complete: 

1.  The manufacture of boilers and reservoirs. and 
the making of repairs upon the same, with sheet 
metal up to 1 inch in thickness. 

2 .  The replacing of riveting in thinner sheet 
metal. 

3. The manufacture of tubes of all dimensions. 
4. The welding on of struts, flanges, etc. 
5. The repair of castings (gas bubbles, pipes, and 

casting f�ults). 

Fig. 2.-Cross-Section of Unsoldered Aluminium. 
Greatly Enlarged. 

6. Repair of valves and autoclaves, the production 
of pipe conduits without connections for the chemical 
industries. 

7 .  Artistic wrought metal work, i ndustrial sheet 
metal and enamel ware, and safes. 

8 .  The manufacture of military articles. 
,9. The manufacture of iron casks and superheaters. 
10. The bicycle and automobile industries. 
11. The working of rare metals, such as gold and 

platinum. 
The two metals which formerly appeared to be  abso

lutely precluded from autogenous soldering are nickel 
and aluminium. Nickel possesses the characteristic 
that when heated it absorbs oxygen from the air, and 
for this reason becomes brittle and useless. Alumin
ium, when it comes into contact with a hot flame, be
comes covered with a fllm of oxide which, despite the 
fact that it is extremely thin, a bsolutely prevents the 

combination of the two softened alumin

The existing conditions govern the choice 
of the flame in each case, but it is  to be re
'marked thHt where illuminating gas is avail
;able, the combination of the latter with 
oxygen is without douot the most rational 
for the usual cases encountered in practice, 
and in such cases will almost always provide 
a sufficiently hot flame, which, in  its char- Aluminium Objects Soldered by tbe 8cboop Process. At. the Top 

Appears the Blowpipe Which is Used. 

ium parts. If it were possible to discover 
for nickel some borax-like substance which 
would effect the hermetic exclusion of the 
air during the soldering process, and for 
aluminium a substance with which the gath
ering aluminium oxide fllms would enter in· 
to solution, that is, would be reduced, it 
would be possible to effect the soldering of 
nickel as well as aluminium with the same 
ease with which other metals are similarly 
worked. The writer has succeeded in solv
ing these two problems, and both soldering 
or welding processes have been in operation 
on a large industrial scale for some time 
past. The vast field offered by the solder
ing or welding of aluminium, the "metal Of 
the future," is seriously belittled by no one 
-competent to judge. And it is  demonstrated 
by this fact alone, that the solution of the 
problem has occupied the attention of a con
siderable number of inventors and industrial 
experts� from the time of the discovery of 
the metal, and that, lacking a proper solder
ing process, some forty hard soldering meth
ods have been tried, proposed, or patented. 
All these numerous attempts to weld alumin
ium to aluminium with the aid of the bond 
provided by a "foreign metal" must lie con
sidered unsuccessful, as at the soldering 
points local electrolytic a,ctlon, due to the 
formation to a certain extent of galvanic 
currents, arises. This manifests itself very 
rapidly and unpleasantly, particularly in the 
presence of water, and it attacks the solder
ed point with absolute certainty. As a mat
ter of fact, it is a characteristic property of 
aluminium that its behavior with regard to 
other metals is unfavorable and, regardleo;s 
of soldering or welding, it behaves better 
the purer it is. Recognizing the truth of 
this theory, the various aluminium factories 
have attempted, at all times, to supply the 

• See Electro-Chemical and Metallurgical Industry. July, 
1905. "On Autogenous Lead Soldering," by M. U. Schoop. THE AUTOGENOUS SOLDERING OF METALS . .  

metal in as pure a condition as possible . 
According to different tests, it would appear 
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that chemically pure aluminium is capable of resisting 
even sea water, a fact which is  of great importance in 
marine engineering. 

The credit for having first welded aluminium must 
be conceded to the Heraeus Company of Hanau, Ger
many, which, as early as 1900, exhibited at the In
ternational Exposition at Paris a number of aluminium 
articles, which had been welded by means of a special 
process ( German patent 118,868) . This process is 
based upon the fact that at a certain degree of heat 
aluminium becomes soft, and can be combined with 
a similarly-heated aluminium body b� means of ham
mering. In principle this method corresponds exactly 
to the well-known welding process used for iron in 
the ordinary smithy. This  method, however, has a 
disadvantage which tends to prevent its introduction 
into practice, which is thatdt is  extremely difficult to 
maintain the exact temperature necessary for the weld- ' 
ing, and it ' is possible only if the workman is ex
tremely skillfuL. . If  the tempe,r,ature is too high the 
metal, when hamiml,I'lId, will spurt in all directions, 
while if the Ileat ' 

is ' 
'
insufficient, no combination of 

the surfaces
' 

in' question takes pliwe. . Accordingly, 
it is appare�t' 

that thi� process leave� muc!! :to be de
sired in practice, and i s , absolutely unsuited ; t.o the 
working of thiri materiai' or complicated objec,ts. 

In the autog��ous
' bl�wpipe welding . of l �luminium 

according to the. Schoop process, . n o  question of this 
character c:i'n arise. Upon purely theoretical .  grounds 
it appears that' the formation of local galvanic circuits 
is impossible if foreign metals are not present. Fur
thermore, the thickness of the metal is quite imma
terial, and it is possible to weld sheet aluminium 1 
inch or 0.008 inch in thickness with the same ease. 

On the recommendation of the Neuhausen Alum
inium Factory; of Switzerland, a series -of tests · were 
made, the purpose ' of which was to show whether or 
not the welding point underwent disadvantageous 
changes if immersed in water for a longer time. As 
was to be foreseen from the theoretical considera
tions underlying the process, the results were in every 
particular negative. That is, even after months in 
contact with water the soldered or welded points were 
found to be in exactly the same condition as the other 
parts of the materiaL In one particular case a solder
ed aluminium article remained for three months in 
salt water, without the appearance of the slightest 
chemical or physical change at the soldered points. 
Similarly favorable were the results of the official 
rupture and tension tests executed by the testing 
laboratory of the Conservatoire National des Arts et 
Metiers at Paris in May, 1905. Of greatest interest by 
far are the results of a photo-micrographic investiga
tion carried out by the same institute. As is well 
known, a test of this character is  extremely sensitive, 
and the slightest changes of a metal in regard to its 
structure, color, and constitution are at once percep
tible with -mathematical certainty. The result of this 
test showed that the welding points possessed exactly 
the same characteristics in regard to their chemical 
and physical properties as did the pure aluminium, 
and, furthermore, not even the slightest trace of im
purities ( resulting from the flux ) could be deter
mined. 

The soldering or welding process itself is as fol
lows : The parts to be joined are either bluntly placed 
against each other or one above the other, after all 
adhering dirt has been removed from the surfaces. 
However, aluminium which has a bright appearance 
needs no preliminary cleansing, in contrast . to that 
usual in the hard-soldering process with copper, brass, 
etc. The Schoop reducing liquid is now applied with 
a brush, and the flame, which is regulated according to 
the thickness of the material,  is then applied to the 
metaL Aside from the application of tlie reducing 
liquid, the process of operation is exactly the same as 
in the case of the well-known process of lead burning. 

The following table gives the cost of sheet alum
inium soldering in which the illuminating gas-oxygen 
flame is used for heating purposes, the mixture con
sisting of about 2 parts of illuminating gas and 1 part 
oxygen :  

-. .  
Th;ckness of Mixture of oxygen 

the sheet and gas. Wages 
metal Cubic feet. Icost in cents III cents. in Inches 

0.02 0.35 0.57 0.57 
0.04 0.42 0.67 0.75 
0.08 1 �7 lil.07 1.50 
0.12 2.65 4.37 2.00 
0.20 4 59 7 50 3.75 
0.32 12.37 20.00 6.25 
0.40 15.90 28.00 7.50 
0.48 2ti.14 42.50 10.00 

Jlluminating gas at $1.12J.j1 per 1,000 cubIC feet. 

Oxygen at 1.35 cents per CUbIC foot. 

LaboL at $1.50 per 10 hou rs. 

The C u rrent Su pplement. 

Total 

in centS. 

1.14 
1.42 3.57 6.37 

11.25 26.25 35.50 
52.50 

Th e first of three installments of an article on the 
manufacture of illuminating gas is published in the 
current SUPPLEMENT, No. 1626.  The first installment 

Scientific Amerlca.n 
deals with the making of coal gas. Mr. C. W. Parme
lee writes on the technology and uses of peat. A very 
good monograph on corn-harvesting machinery is also 
published. Henry H. Quimby writes on concrete sur
faces. Prof. F. B.  Crocker and M.  Arendt discuss the 
advantages and applications of the electric drive. The 
second installment of the article on the utilization of 
waste materials is published. The black sands in
vestigations of the United States Geological Survey are 
described and illustrated.  The English correspondent 
of the SCIENTIFIC AMERICAN writes on types of early 
steam engines still working in England. A few prob
lems of the preserving industry are considered by Dr. 
E. Kruger. 

. ... . . . 

THE MAGNITUDE OF THE GAS IN DUSTRY. 

Illuminating gas, which is piped into our buildings 
as freely as water, is the aeriform product of the de
structive distillation of a liquid or solid hydrocarbon 
which may, or may not, be diluted by the admixture 
of other combustible gas or gases. Bituminous coal 
or petroleum, or some of the products of the fractional 
distillation of petroleum, form the basis of the manu
facture of gas. Some i dea of .the- size of the industry 
may be obtained when it is stated that in 1905 the 
total value of the raw materials used was $37,180,066.  
It is  interesting to see how the materials are distrib
uted. First we have the item of coal, 4,431,774 tons, 
costing $14,607,485 ; next we have 403,263,738 'gallons 
of  oil, ' which - cost about the same, the sum being 
$14,531,585.  Coke is a smaller i tem, 435,534 tons, cost
ing $6,176,340. Vast quantities of water are required, 
no less than 5,430,361,158 gallons being used. Fortu
nately, water is . not very expensive, $253,895 repre
senting its total cost. Other materials amount to 
$ 6,176,340. 

Our total cost was $37,180,066. Now, what is  the 
value of the product ? The hand of man--.-the chemist 
co-operating with nature by the use of the materials 
of her mineral kingdom-has succeeded in making a 
subtile aeriform mobile product, valued at $112,662,568 
and occupying the enormous bulk of 112,486,783,148 
cubic feet. 

The product is divided both as to kind and value 
as  follows : 

Straight coal gas . . . . . . . . . .  . 
Straight wa.ter gas . . . . . . . .  . 
Carbureted water gas . . . . .  . 
Mixed coke and. water gas . .  
Oil gas . . . . . . . . . . . . . . . . . . .  . 
Acetylene gas . . . . . . . . . . . . .  . 
All other gas . . . . . . . . . . . . .  . 

Cubic feet. 
12,674,033,691 

715,550,006 
54,687,118,030 
40,980,413,950 

3,397,456,873 
7,880,666 

24,329,932 

Value. 
$12,868,604 

832,440 
48,071,180 
45,605,263 

5,141,460 
104,267 

39,354 

Not only d o  we have these valuable .gases, but we 
have by-products as well. Coke, valued at $5,195,461, 
represents 89,146,434 bushels; while $2,064,343 stands 
for the value of 67,515,421 gallons of tar. All other 
products are worth $972,992. A considerable revenue 
is derived from rents and sales of lamps and other 
appliances, such as stoves, the amount of this business 
being $4,249,581. 

Comparison of raw materials and the product are 
always interesting: and ' especially so in the case of 
gas, where a graphical representation becomes posi
tively spectaClllar. The total · amount of gas of all 
kinds produced in' the United States for 1905 would fill 
a gasometer 5,829 feet ·in diameter and 4,556 ·feet high. 
Assuming that a gas engine consumes 92 cubic feet of 
gas per hour, being · the mean . between a minimum con
sumption of 70 and a maximum of 115 feet per hour 
( Mathot's figures ) this quantity of gas would run gas 
engines having an aggregate of 407,560 horse-power 
ten hours a day for '30.0 days. According to the 
Twelft4 Censlls, there were 14;884 gas 'engines, which 
furnished 143,850 horse-power, a pitiful percentage of 
1.3 of the total horse-power.. Since this enumeration 
the number of gas engines in use has been materially 
increased ; but even so, the great bulk of gas is used 
for illuminating and heating purposes. 

A comparison of the yearly production of gas is 
unwieldy, owing to the lack of . objects with which to 
compare. The Eiffel Tower would look lost compared 
with a gasometer 4;556 feet high, so we have taken 
a week's supply, which amounts to 2 ,163,207,368 cubic 
feet. This enormous bulk is shown in our engrav
ing stored in a huge gasometer 1 ,620 feet high and 
1,350 feet in diameter. The water is contained in a 
tank 241 feet high and 268 feet in diameter. The 
raw materials are also of a bulky nature. The coal 
would form a cone 26'8 feet. across at the base and 
2C'() feet high. The coke also forms a cone 120 feet 
high and 160 feet across the base. The oil would fill 
a barrel 155 feet high and 122 feet in diameter. 

For the benefit of our readers, we are publishing in 
the SUPPLEMENT an elaborately illustrated technical 
article on the production of both coal and water gas. 
'J'.here. is nothing which is more conducive to comfort 
tha� this colorless aeriform fluid ,  which is brought 
to our doors and consumed for light and heat, our 
comforts.  
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Eyegl asses as 'J'elescopes. 

To the Editor of the SCIENTIFIC AMERICAN : 

In the SCIENTIFIC A,MERICAN of December 29, 1906, 
page 484, appears an article on the use of a single 
lens as  a field glass. I have made use of this principle 
for a long time, and it may not occur to many of your 

'readers that they themselves have the necessary lens, 
with the proper correction for their eyes, ready for 
use at any time. I wear a compound lens, +.50 
+.25  -90 deg. By holding this at arm's length, ob
jects appear about one-third larger. Being able to 
use both eyes, and having each eye see through the 
center of its own lens, is  a great improvement over 
using a single lens. 

The easiest way to get objects in focus is to take 
the glasses from the nose, and while looking at the 
object through the glasses, extend the arm to full 
length, taking two or three seconds' time for the 
movement. In this way the object is easily centered, 
and the eyes are not strained. 

I have made out the names of boats in a race, that 
without the glasses extended showed 0Illy by the dif
ferenc'e in the ' color ' of the paint. Once when my arm 
was not long enough to get the desired magnification, 
the glasses were hung on it twig, and by getting about 
five feet back, the result was satisfactory: 

Near-Sighted people, alld perhaps those wearing very 
strong plus glasses, cannot make use of this method, 
but there are many others who can. 

JOHN V. FREDERICK. 

Lancaster, Pa., January 2; 1907. 
• " 1 " 

" The Battleship o f' the Future." 

To the Editor of the SICIENT1Fic AMERICAN : 
I was much interested in the article on the "Battle

ship of the Future" accompanied by sketch designs. 
The particular arrangement of turrets arrived at by 
the author, however, seems to me to be open to grave 
objections. The concentration of the weight of four 
turrets and the large bar bette on a small area, itself 
not coincident with the area of maximum buoyancy, 
would produce enormous shearing forces, which in 
turn by their integration would give rise to great bend
ing movements. 

To resist these severe stresses it would be necessary 
to give the hull considerable local reinforcement near 
the turrets, and to provide the structure as a whole 
with excessively heavy longitudinal members. 

The weight involved in these arrangements would 
probably balance the weight in armor saved by the 
peculiar location of the turrets. 

The very arrangement of the barbette makes it diffi
cult to secure proper continuity of the longitudinal 
strength, as it apparently cuts all the upper strength 
members except the sheer strake.  Even supposing it · 
were possible to build such a vessel, the design would 
not be practicable for the reason that the author has 
left the sheer strake entirely unprotected by - armor. 
Now suppose she engages in battle in a moderate sea ; 
a few high-explosive shells amidship would cut up her 
sheer strake, deck stringers, etc., and it is quite possi
ble that she would break in two under the action of 
the waves. In  the . Japan Sea battle the shells tore 
huge gaps in all structural plating wherever exposed, 
and I think this design would be extremely vulnerable 
under these conditions. 

Another important consideration is the l ocation of 
the handling rooms, which are of course vertically 
under the turrets. The author does not take up this 
question, but it would be necessary to have either 9, 
single large room, or several smaller ones close to
gether ; and further, the handling rooms would extend 
well outboard on either side. Now a single torpedo 
explosion near this point, a single accident in the 
handling room, or a single 12-inch shell, would put 
all the turrets out of action-if, i ndeed, the adjacent 
magazines were not detonated, and t1!-e whole ship de
stroyed. 

I believe that the battleship of the future will  carry 
twelve 12-inch guns in six turrets on the center line. 

The center line of the ship is the proper location for 
a turret, since there the guns command the maximum 
arc of fire, the magazines and handling rooms are kept 
inboard-a very illlportant pOint in these days of the 
perfected torpedo-and the deck stringers and other 
important members are not cut. GEORGE B. MOODY. 

Bath Iron Works, Bath, Me., February 15, 1907. 

To the Editor of the S-CIENTIFIC AMERICAN : 

After reading Mr. Cardullo's discussion of "The Hat
tleship of the Future" I beg to say that while his fact� 
and arguments are intensely interesting, and really 
valuable, he seems to fail to comprehend fully the 
work for which battleships are designed primarily
or ought to be designed. 

Battleships are not built to resist attack. They are 
built to attack and destroy the enemy. Speaking of 
speed, Mr. Cardullo says "the faster ship may theo
retically choose her position and range, but if she is 
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overmatched in guns and armor at all ranges her only 
choice is to run." That is true, but what he ought 
to have said-:-what ' it is infinitely more important to 
observe-is that if  she is overmatched in speed her 
only choice is to let the enemy run away, no matter 
what guns or  armor she may carry. And if she is 
Gvermatched in speed and guns her only choice is to 
surrender ( or sink ) ,  n o  matter what armor she may 
carry. For, as Mr. Cardullo shows clearly, the thick
est possible armor can be penetrated by the 12-inch' 

gun at any fighting range. 
Every American designer of battleships ought to 

hang up two mottoes in his workshop : "Remember 
the 'Essex' ! "  "}lemember Farragut ! "  For the "Es
sex" was captured at Valparaiso because she did not 
have enough motive power to enable her to get within 
range of the "Phoebe." If  we are to remove the eagle 
from our shield and put the porcupine or the terrapin 
in its place-if we are to wait f or the enemy to come 
to our harbors to do the fighting, and when there to 
choose his time of fighting and his range-:-then speed 
is of less importance than armor. But the men in our 
navy who can be trusted to defend our country by 
forcing the fighting, are a unit in demanding ships 
that will have, first of all, power to reach the fighting 
line in spite of  the enemy's modesty ; and when there 
will have guns to demonstrate the truth of the immor
tal words of Farragut : "The best protection against 
the enemy's fire is a well-directed fire from our own 
guns,'" JOHN R. SPEARS. 

Northwood, N. Y., February 16,  1907. 
.. . . � .. 

'rhe Scientific AnlCrican In Syria. 

To the Editor of the SCIENTIFIC AMERICAN : 

It is becoming better known among scholars, that 
to the Arabs and to the Arabic language modern learn
:ng and modern civilization owe a great debt, not only 
because of the direct contributions of the Arabs to 
the sciences of mathematics, chemistry, astronomy, 
and metallurgy, but also because they saved for us 
and transmitted to us so much of the learning of the 
ancient Greek civilization. There was a time when 
the "glimmering l ight of knowledge was all but ready 
to die out," and would have done so- but for the Arabs. 
Many of the noblest scientific works of antiquity had 
disappeared . from the languages in which they had 
been written, and were saved to us through the Arabic. 
I t  was thus that the works of Plato and Aristotle and 
Euclid traveled by way of Bagdad, Bassora, Sicily, Cor
dova, and Seville into Europe. 

Now I am sure that your readers will be interested 
to learn that you in your publications have for years 
been making a return in the nature of a partial pay
ment of the debt we owe the Arabs, which has come 
about in thIS way : For more than forty years the 
American Presbyterian Mission in Syria has published 
a newspaper in the Arabic language called the Weekly 
Neshera, which circulates well over the Arabic-speak
ing world. It has -always been an aim to give to its 
readers the latest and most accurate accounts of all 
discoveries in science, together with a record of the 
yearly advance of learning. We have found nothing 
to equal the SCIENTIFIC AMERICAN for this purpose, so 
that as a resl:llt it is wel l  within the facts to say that 
during the forty years there have been translated from 
its pages into the Arabic as many as two thousand 
articles and paragraphs. In recent years the Arabic 
newspapers in Beirut alone have increased to as many 
as twenty, and these in turn copy most of the scien
tific articles, and give them a still wider circulation 
among Arabic readers. FRANKLIN E. HOSKINS. 

Beirut, Syria, January, 1907. 
.. . . . . 

Sweet Milk a nd Indigestio n. 

To the Editor of the SCIENTIFIC AMERICAN : 

In a recent issue of the SCIENTIFIC AMERICAN I find 
an article concerning sweet milk, and I also find mu
niCipalities making war on dairymen, directly and indi
rectly accusing them of selling unclean milk. 

In this connection, being myself a specialist in the 
treatment of indigestion, I would like to make known 
to the people and scientists through the SCIE:\'TIFIC 

AMERICA:\' just what I have discovered in regard to 
sweet milk. 

I find that thousands of people who are w.ell and 
hearty sel dom, if ever, drink sweet milk, whereas the 
majority of those who are sick, ailing, or chronic in
valids drink it, many to an excess, and as a rule those 
who are the most ill drink the most milk. I also find 
in treating stomach trouble of , years'. stan<!i,ng that 
they cannot be cured unless sweet milk is  ,withheld 
from the diet, but that they can be permanently re
lieved in a very few days if it is withheld. I do not 
wish to be understood, however, that abstaining from 
milk will cure chronic indigestion, but when sweet 
milk is used, the cure is apparently impossible. 

One in stance : A patient was sick for years with 
what is  known as dyspepsia and prolapsus in its worst 
form. Former physicians gave her largely a d iet of 
sweet milk, but she received no benefit for either com
plaint .  On beginning my treatment, I had her  abstain 
en tirely from sweet milk. not even taking cream in 
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coffee, and in a fortnight she had recovered from 
nearly all ill effects of indigestion, and possessed the 
ability to digest three hearty meals per day, and was 
soon entirely well of both complaints. 

Just why sweet milk has this effect in  stomach 
trouble I cannot say, but would l ike to find out. 

Yet I know a great many physicians prescribe a 
sweet-milk diet in treating dyspepsia and other chronic 
ailments. , CLAY HARPOLD. 

Clellurne, Texas, January 18, 1907.  
. . . , . 

'l'he West I n dia n Hu .... jcalle. 

To the Editor of the SCIENTIEIC AMERICAN : 
I note with interest Mr. Wilmoth's article in your 

issue of December 22,  stating that the injury to tim
ber, crops, and shipping in the West Indian hurri
cane of Septemb.er 26  and 27 was due, not to the storm 
so interestingly described in your issue of November 
24, but to another storm which blew in an opposite 
direction, i .  e. , northwest, as shown by the thousands 
of trees broken, all of which point to the s outheast. 

Mr. Wilmoth assumes that there were two storms, 
one from southeast to northwest ( as stated in your 
article ) ,  the other from northwest to southeast, the 
edges of the two storms meeting or overlapping near 
the eastern boundary of MissiSSippi. 

This phenomenon, which Mr. Wilmoth believes to 
be very rare, results from the well-known whirling 
of wind s  about a cyclonic center, the motion of the 
wind in a hurricane being closely analogous to the 
movement of water discharging itself by a vent at the 
bottom of a basin. If  the water be given a slightly 
rotary motion before the vent is opened, the threads 
of liquid, instead of moving radially' inward, will be 
defiected ' so as to form a rapidly whirling eddy or vor
tex of increasing velocity toward the center. The cen
trifugal f orce developed by the rapid whirling of the 
water on a small radius produces a distinc.t depression 
on the water surface at the center, and may become so 
great as to open an empty core. 

In the foregoing, the top of the water represents the 
bottom of the atmosphere ; the downward discharge of 
water corresponding to the convectional ascent of the 
air, and the whirling escape of the water representing 
the whirling inflow of winds, moving gently at first, 
but: increasing in velocity as the center is approached 
until a hurricane violence is attained, close to the 
central area of dead calm. 

Because of deflection, due to the earth's rotation, 
these cyclonic winds move spirally inward toward the 
area of least pressure-in this hemisphere, in a direc
tion counter to the motion of the hands of a watch ; 
from which it is evident that the direction of the 
wind, at any point in a cyclOnic system, depends en
tirely on the position of the observer with reference to 
the center of the storm. 

If  h i s  position lies on the center of the storm track, 
he will note first a gentle southeasterly wind, grad
ually increasing in velOCity and shifting somewhat to 
the south ; the thermometer falling, temperature ris
ing, and cloudiness turning to rain or snow. On the 
approach of the central area of  least pressure, the 
velocity of the wind becomes excessive, and the cen
trifugal force increases at a rapid rate ; then follows 
a period of comparative calm, the air being held away 
from the storm center by the excessive centrifugal 
force. Shortly after, the wind veers more or less sud
denly to the northwest, increaSing to hurricane vio
lence as  the barometer rises and the temperature falls. 
This sudden reversal of the winds is due entirely to 
the storm's progression, which brings the observer 
successively under different parts of the spiral whirl. 

If  Mr. Wilmoth will keep the above in mind, he will 
have no difficulty in identifying his two overlapping 
storms as integral parts of the hurricane of September 
26  and 2 7, described in your issue of November 24.  

Chicago, Ill .  DAVID J. BLOCK. 

THE MOTOR BOAT SHOW AT MADISON SQUARE GARDEN. 
BY A. E. POTTER. 

The First Annual Motor Boat Show, divorced as it 
was from the Sportsman's Show, which has come to  
be one  of  the  fixtures of the  late winter, closed last 
Tuesday night after a remarkably successful run of 
seven days and nights at Madison Square Garden, New , 
York city. The Fourteenth Annual Sportsman's Show 
opened last Friday and will last until Saturday. 

On entering the Garden, one was at once struck by 
the changed conditions. Rustic bridges and hand 
rails and decorations of firs were not in evidence, nor 
w as there the tank that had been seen for two sea
sons previously. There was present, however, an air 
of business that assured success from the outset. Very 
l ittle had been spent for decorations, fancy signs, etc. ,  
but there were numerous b oats, engines, and acces
!'wries exhibited. Although many of the exhibits were 
meritorious, the Show was hardly representative of 
the irdustry, as many prominent and favorably known 
builders were absen t. 

The West was largely represented by both hlll ls  and 
engines. New York and nearby motor·boat and en
gine builders were fairly numerous, while New Eng-

land furnished but four or five exhibitors of either 
engines or boats. 

'The high development of the boat builder's art was 
reflected in a number of fine creations contributed by 
several well-known firms. These beautiful craft, fin
ished in ' the natural wood and polished like mirrors, 
were carefully and critically examined and inspected. 

The Michigan Boat Company and Detroit Engine 
Works, of Detroit, Mich. ,  exhibited a line of boats at 
such low prices as to bewilder one who was familiar 
with the cost of construction of such craft, when la
boriously contrived without the aid of up-to-date wood
working machinery and modern manufacturing meth
ods. Their exhibit of knockdown frames was the only 
one of the kind in the Show, as w,as their power canoe. 
They also had on exhibition a knockdown frame as
sembled ready for planking. Their steel boats were 
also interesting and showed considerable development 
in this type of hull .  

The Mullins Boat Company, of Salem, Ohio,  had an 
unusually large line of their famous pressed-steel boats 
on exhibition. The one' which attracted the most at
tention was a 35-foot by 7-foot day launch with torpedo 
stern, protected propeller, three-armed shaft strut, and ' 
balanced' rudder. The six-cylinder engine was placed ' 

under a hood at the bow with the entire control at
tachments on the bulkhead, which divided the engine 
compartment from the commodious and well-arranged 
quarters amidship and aft. The steel used in this 
boat was No. 12 gage, smooth seamed, galvanized, and 
carefully riveted and soldered. The skin of the boat 
was not attached to her strong, bent, oak frames. The 
method of fastening the sides was novel and betoken
ed great s'trength. The keel was of oak, to the bottom 
of which was bolted a heavy T iron. The sides were 
extended and riveted through the lower extension. 

Mention should be made of the Atlantic Company's 
exhibit. These boats were built at  Amesbury, Mass. ,  
and were remarkable for their apparent seaworthiness. 
Two were dories, while the third was a 23-foot open 
boat with canoe stern and dory bow. The dory may 
not strike the fancy of power boatmen all over the 
world, but in New England, where its value is appre
ciated from its utility and safety, its appearance meets 
with popular approval, and the use of the power dory 
is extending surely and rapidly. 

The Williams-Whittelsey Company, of Steinway, L. 
L, showed an interesting collection of c.omplete models, 
built to scale. This is  the first time that models have 
been put on exhibition by motor·boat constructors. 
Two of the boats shown in this way were new ones 
now under construction, while the other two were 
boats already in existence, one of them being the U. S. 
coast defense inspection boat "Norka," which was il
lustrated in our Motor Boat number. 

Among the interesting engines of the two-cycle type 
were noted several that showed considerable ingenuity 
in their design and construction. One of these, for ex
a mple, was a 4-cylinder double-acting, vertical engine 
having explosion chambers at each end of the cylinders 
and compression chambers between. This motor was 
an extremely smooth-running and light affair. Still 
another interesting two-cycle motor was one in which 
a positively-actuated inlet valve was used for the in
troduction of the charge into the cylinder. 

The exhibitor occupying the most space was the Trus
cott B oat Company, which had the entire eastern end 
of the Garden. This company showed its usual su
perior line of boats, and a decided novelty' in engine 
construction. This was of the four-cycle type, with cam 
shaft mounted on top of the cylinders, driven by 
sproc.kets and a noiseless chain passing up . inside the 
casting between the cylinders, which were cast in 
pairs. The cylinders' had dome heads cast integral. 
The valves were of the removable cage type, and were 
operated by rocker arms . .  Some of the claims of this 
construction were extreme accessibility and cons�rva
tion of power by reducing the loss from radiation tei 
the minimum: 

. 

. Another extremely interestin� engine was the five
cylinder, air-starting Dock engine of 30 horse-power, 
now being built by the New York Safety Steam Power 
Company, of this city. In the accompanying illustra
t ion, which shows the inlet side of the engine, may 
be noted the air compressor and controller on the front. 
A reducing valve in the air-supply pipe is  interposed be
tween the air-storage tank and the fitting I, between 
the carbureter, C, and che.ck valve, V. To start the 
engine air enters thel fitting, I, passes through the car
bureter, C, the check valve, V, preventing its escape, 
and enters the cylinders only when gas is taken into 
them in the usual cycle, that is, at  each alternate 
down stroke of the piston. This is accomplished by 
means of a novel arrangement of the inlet valve here 
shown. There is a cylindrical bushing held in place 
normally by the inlet valve spring. This bushing has 
a sectional area greater than that of the valve head. 
When the air under pressure passes through the car
bureter, it  takes up its quota of gasoline vapor and 
enters the cylinders in the form of the usual explosive 
mixture. As it enters the valve chest the pressure 
bears on the balanced piston o r  bushing, forCing it 



down the valve stem until it engages the retaining 
nut. This securely seats the valve; and prevents the 
entry of any gas until needed. When the cams on the 
lay or two-to-one shaft open the inlet valve, the bal
anced piston and valve move together. 

This engine has been used two seasons and has 
done excellent service. It has been found extremely 
economical in air used for starting. The engine is a 
marvel of simplicity as to its air-starting arrangements. 

The Art Machine Company, of Brooklyn, N. Y., had 
two exhibits. On the main floor were seen sectional and 
full models of the Fulton engine, celebrated two years 
ago by being selected as the motive power in the widely 
known Knickerbocker Yacht Club one-design power-boat 
class, or "Sea Skunks." One of these craft was shown 
complete in every detail, reduced to one-quarter size. 

In the gallery was shown an economical electric sol
dering iron, connected with an ammeter and voltmeter. 
It showed a consumption quite remarkable. An iron 
equivalent to a 4-pound regular copper took 2:1;8 am
peres of a 1I6-volt current, while a larger size, equi
valent to a 6-pound copper, took but :1;8 ampere more. 

Showing that heavy-duty engines are in demand, the 
. Buffalo Gasolene Motor Company, which has heretofore 

built only high-speed engines, has placed on the mar
ket a line of their slow-speed heavy-duty machines, 
one of which was exhibited. 

Altogether, there were three high-powered engines ex
hibited. One was the 300-horse-power, double-acting 
"Standard," which, together with the boat that it drove 
last autumn a mile in record trme, was illustrated in 
the Motor Boat number. 

Another was a 250-horse-power engine, built by 
James Craig, Jr. , of tliis city. This  is the type of en
gine used in Holland submarines, such use necessitat
ing a light, strong engine. The third was . the 150-
horse-power "Speedway," manufactured by the Gas En
gine and Power Co. and Chas. L. Seabury & Co., Con
solidated. 

One of our illustrations shows this engine. It is  of 
the usual four-cycle type and is made up of six cylin
ders, having an 8 V2 -inch bore by 10-inch stroke. Its 
power rating is at 550 R. P. M., and it is capable of 
being speeded up somewhat, and developing still more 
power for high-speed work. The valve arrangement is 
similar te that used heretofore. In addition to the 
high-tension ignition system ( the current for which 
is supplied from a storage battery and a small dynamo 
that charges the same ) , low-tension magneto ignition 
is  also fitted. The make-and-break igniters are seen 
in the . valve chambers of the six cylinders. They are 
operated by rods extending downward to a special ig
niter cam shaft, which is placed beside the usual half
speed cam shaft and driven from it . by gears_ The 
mechanism is  such as to give a very quick break at 
the igniters. A Sims-Bosch low-tension magneto is 
d�iven from the ignition cam shaft, and hence its arma
ture is al'!'ays kept in the proper relation with the 
breaking point of the igniters. The engine is provided 
with a governor, which closes the throttle and keeps 
the engine from racing when the clutch is thrown out. 
The cylinders and wrist pins are lubricated by a fOrce-
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three of the cylinders. The air is obtained under pres
sure by means of a small compressor driven by the en
gine. It  is stored in a small reservoir under a pressure 
of 60 pounds to the square inch. The carbureter is 
located above the engine in an accessible position. It 
is of the overflow type, being supplied by a small 
plunger pump worked- by the engine. The inlet pipe 
and the carbureter are heated by the exhaust gases of 

Cylinder of Dock Engine, Showing Inlet Valve Carried 
in a Balanced Piston. 

the engine, which pass through suitable jacket.s around 
them_ 

The Holmes 25-horse-power four-cylinder four-cycle 
auto marine engine, built by the Holmes Motor Com
pany, of West Mystic, Conn., attracted c'onsiderable 
favorable comment. This is the engine that stood the 
severe test at the hands of the U. S.  life saving ser
vice officials recently, on Lake Michigan. It  is an 
especially get-at-able engine, and has made a record 
for facility and speed in assembling and disassembling. 

The attendance during the show was good. There 
was not present the morbidly curious crowd which has 
been in evidence in previous years, and the attention 
of would-be purchasers has not been continually di · 
verted by aquatic and other scheduled events. 

Another year it is hoped that uniformity of decora
tions and signs will be followed and that the spaces 
will be more evenly divided, which will be necessitated ,  
provided many, w h o  should exhibit, decide to take part 
in next year's Show. 

WRECK OF AN ELECTRIC TRAIN ON THE 

NEW YORK CENTRAL. 

In addition to the sympathy which we feel for those 
who suffered in the recent derailment wreck on the 
New York Central Railroad, when twenty-three persons 
lOst their lives and a large number received more or 
less injury, every one who is not blinded by prejudice 
must also feel sympathy for the railroad company that 
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roads are marked by great zeal and thorough consci
entiousness in their work. But the history of engineer
ing shows that when new problems are presented, it  i s  
seldom that the analysis of  conditions grasps every 
new element and makes adequate provision therefor. 

To take the case in point, the curve on which the 
accident occurred was an easy one, being of only three 
degrees variation from a tangent in every 100 feet of 
length. It  called for a 4 % -inch elevation of the out
'side rail, and under these conditions the centrifugal 
force would be about balanced on a train running at 
the speed of 46 miles an hour. At speeds above this 
the train would crowd against the outside rail with a 
pressure which would increase as the square of the 
velocity, and in the judgment of the engineers this 
speed could be run up to as high as 65 miles an hour 
without endangering the train. This, they claim, is 
the general railroad practice throughout the country. 
Now the reason that steam railroad tracks are not ele
vated for the highest speed is that slow trains are 
sometimes run over express tracks, and it  is consid
ered that the best compromise is to elevate the outside 
rails for the mean speed. 

The elevation of the outer rail above the inside rail 
i s  done in obedience to Newton's first law of motion, 
according to which a body will continue in its state 
of uniform motion in  a straight line unless compelled 
to alter that state by force impressed upon it. Thus, 
when a train enters a curve, its tendency under this 
law is to continue to run in a straight line, and the 
"force impressed upon it" is represented by the reac
tion of the outside rail of the curve, which thrusts the 
train laterally from the straight line, with a pressure 
which increases directly in proportion to the weight of 
the train, in the inverse proportion to the radius of 
the curve, and directly as the square of the velocity with 
which the train is moving. This product of the weight, 
speed, and curvat ure is known as the centrifugal 
force ; and when a train is running on a curve which 
has no elevation of the outer rail, a point is soon 
reached at which the resultant of the weight of the 
train acting vertically and the centrifugal force act
ing horizontally, will pass outside of the outer rail 
and result in the overturning of the train, or the climb
ing of the wheels over the track, a condition which i s  
represented in one of the accompanying engravings. 
In order to  counteract the lateral centrifugal effect, 
the outer rail is elevated and the car tilted toward the 
inside of the curve. If  this elevation is of just the 
right amount for the sharpness of the curve and the 
speed of the train, the resultant of the weight and the 
centrifugal force will lie in a direction normal to the 
track, and the train will have no disposition to bear 
against either the outer rail or the inner rail .  I f  the 
elevation is too small for the speed and curvature, the 
train wiH bear against the outer rail, and if the eleva
tion is too great, the train will tend to bear against 
the inner rail. 

Now, since the accidents due to jumping the track 
or the spreading of the . rails always occur on the outer 
railS, it  is evident that it would be better to have an ex
cess of elevation rather than otherwise, thus relieving 

Exhaust Side of the 6-Cylinder, l oO-Horse-Power Speedway Marine Engine. 
, Inlet Side of the 6-CylInder Dock Marine Engine. 

Cylinder bore and stroke, 8J1i x 10. Normal speed, 650 R. P. M. The fpecial features of this engine are the separate 
igniter camshaft and tbe water jacketed exhaust. Cylinder bore and stroke, 5 x 8. Normal speed, 450 R. p. M. This engine haa a speCIal al : 

starting device of great SimpliCity. 
NOVEL MARINE GASOLINE ENGINES ON EXHIBITION AT THE MOTOR BOAT SHOW. 

feed Oiler, and the main bearings and crank pins by a 
gravity-feed oiler. The crank pins are furnished with 
centrifugal oil rings. The cylinders are mounted upon 
cast box-shaped sections, each of which is bolted to the 
bed plate of the engine. The engine is cooled by water 
circulated through the cylinder jackets by means of a 
gear-driven gear pump. The water first passes through 
the cylinder jackets, entering on the exhaust side ; it 
then passes through outside connections leading from 
the upper part of the cylinder jacket to the cylinder 
heads ( which are removable ) ,  and finally passes 
around the water-jacketed exhaust pipe. The engine 
is started by means of compressed air, which is let into 

the inauguration of their costly and most excellent 
system of electric operation should have been dark
ened by this terrible tragedy. It is not for us to 
prejudge the case, but it certainly does seem that the 
worst that can be said against the management is that 
they failed to realize that even their splendid roadbed, 
whose reputation is known the world over, required 
some further adjustment to meet the heavier stresses 
incidental to the operation of electric locomotives. I f  
o u r  foresight were always as clear as ou r hindsight, 
accidents of this character would never happen. We 
believe that, as a body, engineers of the high profes
sional training of those employed by our leading rail-

the outer rail, even when the fastest expresses are run
ning around the curve, and permitting the slower 
trains to run against the inner rail, against which 
there is but slight risk of derailment. It  is tnle that 
because of the action of the coning of the wheels, the 
resistance of the slower trains may be sompwhat in
creased by this arrangement ;  but the incre8 se would 
not be sufficient to counteract the enormous advantage 
derived from having an absolutely safe-riding track. 

In the case of the accident on the New York Central, 
an inspection of the curve on the morning after the 
accident, when the track had been once more put in 
shape, showed that the spikes on the outside of the 



MARCH 2, I907. 

outer rail at the point of derailment 
had been neatly sheared off between 
the outer edge of the base of the 
rail and the tie-plates. Opposite 
the commencement of this rail, the 
ties on the inside of the curve were 
scored, while those on the outside 
were intact ; which is clear proof 
that the outer wheels remained on 
the displaced rail, and jumped the 
track at the end of it, where tile 
scoring of the ties on that side be
gins to be visible. 
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wheel base represented by the four 
closely-assembled driving wheels. 
This effect is aggravated by the fact 
that the center of gravity of the 
four heavy motors, which are ar
ranged concentrically around the 
axles, must lie at the center of 
these axles, or only 21 inches above 
the track. Consequently, the im
pact or surging of the locomotives 
against the outer rail must act 
with a much greater hammering 
effect than does the weight of 
a steam locomotive, which acts 
through a center of gravity which 
is much higher above the rails. 

The train was made up of two 
95-ton electric locomotives, followed 
by a c ombination baggage and 
smoker car and four ordinary day 
coaches. The weight of the two 
motors was about 190 tons and of 
the five �ars about 2 0'0 tons. The 
condition of the -track after the ac
cident, the scoring on the ties 

'
made 

by the derailed wheels, and the fact 
that the two locomotives did not 

Bottom View of ()ne oUhe Overturned Cars, Showing a Length of Third Rail Wrapped 
A.round the Truck and Driven up Through the Bottom of the Car. 

An inspection of the new rail, 
after the tracks were cleared up, 
suggested that there was a slight 
flattening of the curve at this point ; 
that is to say, that the line of this 
rail lay somewhat inside of the true 
curvature. If this were so, it must 

leave the rails, would indicate that the outer rail was 
driven out of place by the locomotives as they swept 
along the curve, and that as the cars reached the same 
rail they left the track, and tore through the adjoin
ing third rail ( which was stripped from its place and 
in some places wrapped around the trucks and even 
driven up . through the cars, as shown in one of the 
accompanying illustrations) , the cars finally overturn
ing and sliding along upon their sides until their mo
mentum was expended. It was during this last period 
that the fatalities occurred ; for the passengers, being 
thrown against and through the broken windows on 
the lower side, were ground between the cars and the 
tracks as between the upper and the nether millstone. 

Tr 3 fact that for many years steam locomotives, 
heavier than these electric locomotives, have been 
hauling heavier trains than this one around these 
curves at speeds which were frequently between 60 
and 70 miles an hour, without the occurrence of any 
accident of this kind, naturally points to the con
clusion that there must have been something in the 
conditions on this train which produced heavier lat
eral stresses upon the 9utside rail than occur on 
steam-operated trains. If this be so, these conditions 
must lie in the locomotives, for the train was a light one . .  
Why should these electric locomotives exert a heavier, 
or, rather, a more destructive, thrust against the rail 
than do the steam l ocomotives ? The answer will be 
found in the accompanying diagram showing the two 
locomotives, from which it will be observed that 69 
tons o� the weight, being on the drivers, is concentrated 
within a space of 12  feet, and that the whole 95 tons 

Another View of This Rail Shown in Cut Below. 

weight of each locomotive is concentrated upon a sin
gle rail length and the whole 190 tons weight of the two 
locomotives upon two rails' length. Although this is 
not a heavier average per foot, and, indeed, not so  
heavy, as that of some of the steam locomotives, it is 

CONDITIONS OF OVERTJJljNING 
. 

CONOITlo.NS OF NO 
SIO( t,IfRJJST 

. 
, 
, 

Approximate Diagrams, Showing t he Eft'ect of No 
Elevation and Full Elevation Upon the Stability 

of Trains on Curves. 

much heavier, considered in its centrifugal effect 
against the outer rail ; for the leading and trailing 
pairs of wheels are arranged to swing radially and 
give to the curvature. Hence, the main lateral thrust 
of these engines must be concentrated at the rigid 

,- _ .  - - - -F':'�':: ·,'It a-il-s--3(J.feet-::"·��·:.A!f1 r ···· • .  _ .  

follow that when the rigid group 
of  four drivers on the first motor struck the rail, its 
natural effort would be to iron out the flat spot,  as it 
were, and that it was in the effort to do this that the 
spikes on the outside were sheared off in succession 
as  the motors swept by, and the whole rail pushed 
over into the position shown in one of our illustrations. 

Now that electric locomotives are being introduced 
on steam railroads, we believe that special attention 
must be given to the question of maintaining curves 
at their proper alinement and elevation. Every main
tenance-of-way engineer knows that the traffic tends 
to throw the curve out in both of these respects. For 
such service, it would be a good policy to elevate on 
curves for the maximum speed. Moreover, for the 
guidance of trackmen, it would be an excellent and 
not very expensive provfsion to place stone or iron 
bench marks and centers at . every 100 feet around 
such curves ; for these, being permanent, would give 
the trackmen a constant and reliable reference mark, 
and would obviate the necessity for their dependence 
upon the occasional visit of the engineer with his 

' transit and level. 
• • 

The Resin C o ntent of .Jalap . 

R. W. Moore ( Journ. Soc. Chem. Ind. ) has deter
mined the resin content of 276 samples of jalap. The 
figures ranged from 15.63 per cent down to 2.10,  the 
average for the lot being 5.95. Only twenty-six sam
ple contained as much as 9 .0 per cent of resin. The 
author remarks that the j alap imported into the 
United States is of  extremely variable character, and 
much difference exists in packages from the same lot. 

Upper Diagram Shows Relation of Weights and LenA"tb of Locomotives to Length 
of Rails Lower Diagram Shows Scoring" of Ties at Point W here Outer 

Sectional View Showing How the Side Thrust Caused Outer Rail to Shear Oft' 
Spike Heads Between Edge of Rail Base and Edge of Hole in 

Rail Was Spread . Tie Plate. 

Curve on W hlCh Accident Occurred. Spread Rail Shown by Two Crosses. View After Cars W ere Righted. The Third Rail Driven up Through Bottom 
and Side Post of First Car and Into Window of Second Car. 

WRECK OF AN ELECTRIC TRAIN ON THE NEW YORK CENTRAL RAILROAD. 
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ELECTRICALLY-DRIVEN TARGET TRAINS IN THE 

GERMAN ARMY. 

BY · DR. ALFRED GRADEN WITZ. 

The officers of the German army have long rEl.alized 
that moving targets are quite indispensable for the 
training of artillery. Hitherto targets have been used 
which were pulled either by horses, by horse-driven 
capstans, or by stationary steam engines. As all of 
these three methods are inconvenient, another outfit 
for the moving of targets was sought. 

Fowler steam traction engines were eventually 
adopted to transport the machinery required for ' moY
ing the targets, and l ikewise to supply the necessary 
energy. 

The plan t ll1cludes two steam road locomotives, two 
battery vans, two capstan vans, and one water :van or' 
portable water tank for carry ing feed water .. 

In  addition ' to transporting the remaining vehicles 
to the proving ground ,  the engines serve for the 
charging of the accumulator batteries installed in the 
battery van, for which purpose a dynamo, driven 
through belt transmission from the flywheel, has been 
installed on a platform in front of the steam boiler. 
The steam boiler of the tradion engine is designed for 
a working pressure of 180 pounds, and is equipped with 
compound steam cylinders, insuring a practically noise· 
less exhaust and high economy with respect to the 
water and coal consumption. The engine has toothed 
gearing for two travel ing speeds in addition to a dif· 
ferential gearing for traveling on sharp curves. On 
the axle of the rear rnnning wheel has been ' installed 
a rope winch with 445 feet of wire rope, which winch 
is  directly operated by the engine, and serves for haul
ing the battery, capstan vans, and other heavy loads. 
This device excludes any possibility of involuntary 
stoppage to  the cars, which are about 13,200 pounds in 
weight. 

The water tank has a capacity of 190 gallons, and 
the coal tank accommodates . 550 poun ds of coal . The 
capacity of the engine is  30 I .H.P. The dynamo is a 
shunt-wound machine of a normal capacity -of 10 kilo· 
watts, with 1,250 R.P.M. and 230 volts . 

Each battery van carries sixty cells located in hard
rubber boxes, held in two wooden trays with acid-proof 
lining. 

Each capstan van carries on a shaft located in five 
bearings four rope drums, each of which is  able to 
receive about 8,200 feet of wire rope of 1,4 inch diame· 
ter. An automatic device insures a smooth winding 
of the wire rope. The shaft of the wire rope drums 
is driven by two electric motors. The targets, which 
are moved forward, backward, or sideways at a speed 
corresponding with the conditions actually obtaining 
in real military operations, represent infantry, cavalry, 
and artillerY. They are made of some light stuff such 
as pasteboard and linen, and are about the natural size 
of a mait� Or a vehicle with its horses . They are car
ried on a sled, the upper frame of which is conhected 
with the lower by - hinges, so as to allow of its being 
turned around at a moment's notice, in case advancing 
or retreating infantry is  to be represented. Special 
arrangements have been p,rovided to cause the upper 
frame to drop as soon as  the displacement is discon
tinued,  while other targets representing riflemen be· 
come visible at the same time. The approximate speed 
of the targets is recorded by a tachometer driven from 
the drum shaft. 

The whole outfit is used either combined -or in two 
sets of one battery van and one capstan van each at 
two different places . In  case cavalry targets are to be 
given a speed higher than 400 yards per minute, the 
dynamo will have to be resorted to, while accumulator 
battery operation is otherwise quite sufficient. 

In one of our illustrations is  shown a complete plant 
in course of transportation on the Munster ( Hanover ) 
proving grounds. Instead of the second traction en
gine this plant includes, h cwever, an old petroleum 
locomobile, which fs used only as a makeshift. The 
car behind the latter is  a tool car, which is not re
quired in the more recent pl ant described above, where , , 
any tools are arranged in special boxes . . The traveling 
speed of a similar . train obviously depends to a high 
extent on the conditions of the ground and weather, 
ranging in most cases between 10 and 25 miles per: 
h our in the country. The same plant is represented 
in course of operation in a second engraving. The 
capstan ears are driven by the accumulator batteries, 
while the dynamos of both the road locomotive and the 
petroleum 'locomobile are at work supplying addition
al energy and instantaneousl y making up for any 
used-up current. It should, however, be remembered 
that the dynamos are resorted to only in exceptiona l 
cases. 

.. . . . . 

THE KRIEGER SEARCHLIGHT AUTOMOBIL'E 
The new Kriegel' car is of the type known as gasoline 

electric, in which the usual form of gasoline motor is 
applied in connection with an electric ou tfi t .  This 
combination gives several advantages. The prinCiple 
of the new car is as follows : In th e front of the 
chassis is mounted a gasol ine motor which is direct con
nected to a dynamo. The latter is used to supply cur
rent to the motors which are mounted directly against 

Scientific 

A Complete Plant for ' Transporting Traveling Targets as Used by the German Army. S 

An A utomobile.Driven Field Searchlight Outfit. 
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1 10 to 25 Miles an Hour, Depending Upon the Nature of the Ground. 
TRAINS IN THE GERMAN ARMY. 

and therefore the current varIes in proportion, the 
electromotive force of the dynamo must be made to 
vary in the inverse sense from the current in order to 
keep the power constant. This is carried out by using 
a method of regulation upon the field magnets of  the 
dynamo, which are provided with a separate winding 
for the purpose. The field of the dynamo is  produced, 
in fact, by three different coils-first, a shunt winding 
whose effect varies with the electromotive force at th e 
terminals ; second, an independent circuit in which the 
current is supplied from a small storage battery of 
60 pounds ; and third, a speCial "demagnetizing" coil 
which consists of a few turns of a series winding upon 
the main current circuit of the dynamo. The auto. 
matic regulation of the field is carried out by the 
demagnetizing coil, which varies the electromotive 
force in the inverse sense from the current. 

The storage battery serves to give a constant mag
netizing effect and thus to avoid a possible absence of 
current which might res'ul t from an overload on the 
car, in which case the electromotive force might fall 
too low. It also serves at starting to set the motor 

group in movement by making the dynamo run as a 

motor, thus starting the car with no trouble. 
To vary the speed of the car independently of the 

automatic regulation, we may act upon the gas inlet 
of the gasoline motor, thus cutting down the current 
of the dynamo. In this case the rear motors can be 
run down to a full stop, but the gasoline motor keeps 
on running, and the least increase of speed will set 
the electric motors working and start up the car. The 
above arrangement gives a much lighter car than an 
accumulator automobile, and it has a number of advan. 
tages, among which is an easy running of the car 
owing to the suppression of the gear·box, differential, 
and other mechanism. For the same reason the 
efficiency of the Krieger car is  higher than for an 
ordinary gasoline car, and a series of careful tests 
showed it to be 80 per cent instead of 60 -per cent for 
the latter. An interesting feature of the new car is 
that the motor and dynamo form a veritable electric 
plant which can be used to give current when the car 
is stopped, and this current can be used to light the 
premises, for instance. 

. " . .  
Cost of" Laying Dust. 

The Road Protection League, which has been formed 
in Europe for the purpose of promoting different ques
tions relating to the suppression of dust and the 
tarring of roads, recently held a meeting at Paris. M. 
Guglielminetti, the secretary of the league and a lead· 
ing authority on such matters, made some interesting 
statements on the question of applying liquid matter 
on the rOads. According to the official reports of the 
government engineers of the city of Paris, the Depart· 
ment of the Seine and other districts, the four years 
test of the new tarring system has given excellent 
results from every standpoint and quite justifies the 
expense. The latter is  estimated at $0.03 to $0.04 per 
square yard. On a main avenue of the town of Melun, 
among others, the annual economy resulting from the 
tarring process has been estimated at $0.02 per square 
yard on the decrease of  wear and at $0.01 on the 
watering and cleaning of the road, so that in fact the 
cost of the new treatment is not over what the un
treated road would cost, and we have the advantage of 
no dust · or mUd. Besides the usual processes of pre
venting dust, a new method has been brought out by a 

FreJ;lch chemist, P. Delair, and it can also be used for 
laying the dust inside of houses, where coal tar cannot 
be employed. The experimenter had occasion to make 
long researches on the use of chloride of magnesium 
for .laying dust. It  can be procured at a very low 
price. As it is very deliquescent, when in solution it 
is  very ' slow in evaporating. Thus certain bodies 
which are impregnated with it are able to keep moist 
and thus will attract the dust and small debris of all 
kinds, keeping them down but without sticking. It 
seems well adapted for floors and also for roads on this 
account. Although it does not suppress the powdered 
matter, it gives it a c-ertain density which prevents it 
from rising and dispersing different Idnds . of germs. 
A strong solution applied twice in two days is enough 
for treating a floor. After two hours the solution 
sinks into the wood. Then the sweeping can be done 
under the best conditions. Tbe dust when raised falls 
again instead of flying into the air, and can be remov· 
ed easily. In Europe the price of this treatment is 
only $0 .006 per square yard. 

Germany leads to·day in the manufacture and use 
of alcohol' for l ight and power. In that country po· 
tatoes are the chief source from which alcohol is pro
duced. The potato crop last year reached the astound· 
ing proportions of 1 ,775,579,000 bushels, or more than 
53 ,000,000 standard tons. Of this amount nearly one·half 
was used in the manufacture of alcohol and starch.  One· 
eighth of all the tillable land in Germany is planted 
to potatoes, wbich show an average production of 217 
bushels an acre, which sold at an average of 27 .6  
cents a bushel, or about $60 an acre. In France alco
hol for manufacturing purposes is made chiefly from 
molasses and sugar beets. 



AN ALGERIAN NATURAL BRIDGE. 

In considering the great natural bridges of the 
world, we are probably most familiar with the one in 
Virginia, which geologists believe has been formed by 
the collapse of a wall of a cave. In the State of Utah 
is another formation of this kind, which is of very 
large proportions. It is but little known, h owever, for 
the reason that it is  far removed from the nearest 
railroad or highway. But comparatively few have 
visited it. 

One of the most extensive bridges in the Old 
World is  that illustrated in the accompanying photo
graph. It is l ocated in Algeria, North Africa , and 
in the vicinity of the hill town of Con 
stan tine. Here the rock formation is so 
friable that it has disintegrated on an 
enormous scale, forming what would be 
called in America canyons and caves, be
sides the bridge in question. The open
ing f ormed by the archway of the bridge 
is several hundred feet in height, and 
over 250 feet in width at the paint where 
the archway is of greatest dimensions. 
At the right of the picture will be noted 
the ruins of an ancient stone wall, which 
was probably used to support a highway 
beneath the bridge. 

• • •  
A NEW FISH FOR AMERICA. 

BY CHARLES FREDERICK HOLDER. 

A very interesting episode occurred re
cently on the Southern California coast. 
A new and entirely unknown fish in 
America suddenly appeared in great 
quantities, and in the language of Dr. 
D. S.  Jordan, who was the first to recog
nize the strauger, "added another link 
between America and Japan." 

The fish was the Japanese yellow-fin 
albacore, shown in the accompanying 
illustrations, also known in Japan as th1 
Hirenaga ( Germo macropterus ) ,  It has 
been found for years in certain parts of 
Japan and the Hawaiian I slands, but 
never in this country. For some reason 
a large school wandered to Southern 
California islands, where for several 
m onths it afforded a harvest for boatmen 
and market fishermen. All the fishes 
taken averaged about fifty p ounds i n  
weight, were about three a n d  a half feet 
in length, and bore a striking resem
blance to the tuna or horse mackerel, the 
head especially being like it, and the 
body deep, like that of the larger fish. In  
other respects the fish resembles the alba-
core, thee arrangement of the fins being 
very similar, the tilil and finlets much alike in both 
fishes. The cheek -{)r operculum in the albacore is the 
longest ;  the mouth or snout the most pointed. 

The remarkable characteristic of the albacore, 
which is also illustrated herewith, is the extraordi
narily long and swordlike pectoral fin, that r-eaches 
from the ventra Is to beyond the anal. In the Japanese 
fish the pectoral fins have remarkable length, though 
by no means as long as those of the albacore, reach
ing to the front of the dorsal, being about the length 
of the dorsal. The Japanese albacore has nine or ten 
finlets which are a vivid lemon yellow, quite different 
from the tint observed in the tuna ; · hence the name, 
"yellow-fin albacore." In a general way the fish re
sembles the . tuna, but with the side fins of an albacore, 
so that the casual observer or layman would believe 
it to be a link connecting these two fishes, a c om
posite of albacore and tuna. 

The islands of Southern California have been under 
intell igent supervision for fifty years, but never before 
has this interesting fish been reported, and as it is a 
choice market and splendid game fish, it is to be hoped 
that it will return every year. 

• ' .  I' . 
It is stated that two hundred and thi rty-one muni

cipal acetylene plants are now in use in the United 
States. 

Scientific American 
Pan8perDlY : The Tran8Dll8slon of: LICe fi"oDl Star to 

star. 

BY PROF. SVANTE ABlIHENIUS. 
In 1903 I pointed out that the theory which has 

been called panspermy, according to which the germs 
of organic life are conveyed through interstellar space 
from one heavenly body to another, had gained greatly 
in probability from the establishment of the pressure 
exerted by light and other radiations as a demonstrated 
cosmical phenomenon. Since that time I have de
veloped this view, which I present in more complete 
form in this article. 

The theory was suggested by the failure of repeated 

ONE OF THE GREAT NATURAL BRIDGES OF AFRICA. 

attempts made by eminent biologists to discover a 
single case of spontaneous generation of life. The al
leged discovery of albuminous substances on the sea 
bottom created a sensation in its day, and to the un
known organism which was supposed to have pro
duced the albumen Huxley gave the name Bathybius 
Haeckelii. But the flocculent precipitate formed by 
adding alcohol to the sea water was subsequently 
proved to be not albumen, but sulphate of lime. Dr. 
Burke's "radiobes"-alleged organisms created by the 
action of radium on gelatine-have been demolished 
by Ra msay's criticisms, and a similar fate has befallen 
all other reported examples of spontaneous generation. 

In  1871 Kelvin adopted the theory of panspermy, 
and expressed the conviction that the impossibmty of 
converting lifeless into living matter without the aid 
of already living organisms is as securely established 
as the law of universal gravitation. 

A great difficulty of the theory has consisted in the 
apparent impossibil ity of conveying germs even from 
one planet to another in a time through which their 
life could be preserved.  Most germs can be kept alive 
only a: few years, though some, including certain 
spores and the hard-shelled seeds of leguminosal, re
tain the power of germination for several decades. A 
body moving with the speed of a railway train, 60 
kilometers ( 37 miles ) an hour,  would occupy 150 years 

in going . from 

Japanese Yellow- Fin Albacore, Which Appeared at Santa Catalina 
Island in 1 906, for the First Time in America. 

the earth to Mars, 
and 70,000 million 
years in making 
the journey be
tween the solar 
system and the 
nearest fixed star, 
Alpha Centauri. 
By introdu c i n g 
the pressure of 
radiation as a 
m o t  i v e power 
t h e  s e intervals 
may be reduced 
under favorable 
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conditions to 20 days and 9,000 years respectively, as I 
showed in my previous article. 

But even these intervals may appear to be of formid
able . length, especially in view of the absolute dry
ness and i ntense cold and light to which the germs 
would be subjected in transit. 

Microscopic organisms differ greatly in susceptibility 
to the effect of light. Duclaux has shown that Tyro

thrix sea ber, which occurs in milk, can endure a 
month's exposure to bright sunlight, and Raux has 
proved that the energetic destructive action of light 
on the germs of spleniC fever is dependent upon the 
presence of air, so that they are not injured by light 

in a vacuum. It appears, therefore, that 
light acts by means of a "photochemical" 
process of oxidation. 

It has been demonstrated that intense 
cold is not injurious to all germs. Mac
fayden kept spores of bacteria at �200 
deg. C. (-338 deg. F. ) for six months, 
without injuring them appreciably. Prob
ably the effect of cold is  preservative 
rather than destructive. The diminution 
and ultimate loss of germinative power is 
certainly due to slow chemical changes. 
Now the rapidity of chemical processes 
decreases very quickly as the temperature 
is lowered. In the case of those vital 
processes that have been investigated a 
fall of 10 deg. C. ( 18 deg. F . )  reduces 
the speed of reaction in the ratio of  5 
to 2. The loss of vitality in interstellar 
space, at a temperature of -220 deg. C.  
(-36oi deg. F. ) would therefore be more 
than one thousand million times less 
rapid than the loss at 10 deg. C.  (50 deg. 
F. ) ; so that a journey of thre!'! million 
years through space would be no more 
injurious than a single day of exposure 
to terrestrial spring temperature. In  the 
j ourney between the earth and Mars the 
temperature would be a trifle higher ow
ing to the proximity of the sun, but the 
trip would occupy only a few months and 
the germs could survive. 

The rapidity of the photochemical 
changes induced by light and the rapidity 
of desiccation would be similarly dimin
ished by cold. Schroeder has proved 
that two algal containing much water, 
Pleurococcus which grows on trees, and 
Scenedesmus, which lives in water, are 
not killed by being · kept for 20 and 16 
weeks, respectively, in a desiccator over 
concentrated s�lphuric acid. These are 
vegetative organisms. It  is  probable 
that spores and seeds would survive much 

longer desiccation. Now it is natural to assume that 
desiccation, or evaporation, would be proportional to 
the vapor tension of water. The latter has not been 
directly measured at -220 deg. C. (�364 deg. F. )  but 
it can be computed with sufficient accuracy from the 
latent heat of vaporization with the aid of . a formula 
given by Van't Hoff. The result is similar to that al
ready obtained for the loss of vitality, that is  to say, 
desiccation advances no further in millions of years at 
-220 deg. C .  ( -364 deg. F. ) than in one day at +10 
deg. C.  ( 50 deg. F. ) .  

Hence we may perhaps conclude that the preserva· 
tive effect of the l ow temperature of interstellar space 
assures the possibility of the conveyance of living 
germs from one solar system to another. 

It appears not improbable that interstellar space is 
traversed, at en ormous speed, by living germs which 
bring orga nic life to planets as soon as a crust capable 
of sustaining life has been formed. 

Therefore spontaneous generation is umiecessary, as 
life can be transmitted from one heavenly body t o  an
other by minute germs propelled by the pressure of 
light. This idea involves another, which appeals to 
me very strongly, namely, that all  organisms in the 
universe are related and the process of evolution is 
everywhere the same.-Translated for the SCIENTIFIC 

AMJ!:RICAN from Umschau. 

The Pelagic Albacore. 
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RECENTLY PATENTED INVENTIONS. 

Pertaining to Apparel. 

BUST-8UPPORT.-J. BREE, Charlottenburg, 
near Berlin, Germany. This support differs 
from the usual corset In that It  can be worn 
without any inju ry to health. It consists of 
two back-plates or frame-p ieces. These plates 
are connected together in any suitable manner, 
and to them the other essential parts of the 
support are attached, so that when wearing the 
same neither the breasts nor the stomach nor 
the liver are tightened in by lacing. 

GARMENT HAN GER AND LOCK.-J. C. 
1�I'LER, Philadelphia, Pa, One purpose of the 
invention is to provide a hook adapted to re
ceive a coat 01' like garment and a hat, to
gether with a chain, whereby to hang a bag, 
and also a cla mping device for umbrellas and 
canes and means for locking the wearing-ap
parel and an umbrella or cane in their supports, 
which means are simultaneously operated to 
lock or release the articles by the action of 
a single, preferably key-controlled, lock. 

PIN-RE'l'A I NING DEVICE.-R. FISCHER, 
Xew York, N. Y. The invention in this case 
is the provision of a device for holding a pin 
in the position in which it may be placed In a 
fabric or garment until purposely removed by 
the wearer or other authorized person and to 
so construct the device that it  will  be l ight, 
simple, strong, and easily opera ted to lock the 
pin or release it. 

GARMENT-FASTENEH.-W. A. NICKLESS,  
New York, N, Y. I n  the present p atent the 
purpose of the invention is the provision of a 
very l ight, simple, economic, and neat device 
especially designed as a hose-supporter or iu 
connection with suspenders and one which can 
be quickly and conveniently operated, 

Electrical Devices. 

CABLm-HANGEH.-B. H .  SKINNER, Canton, 
Ohio. This improvement relates to means for 
suspending cables used for telephone or tele
graph purposes from a supporting-wire ; and 
the object thereof is to provide a hanger which 
is easy to secure in place, which may be short
ened or elongated, as desired, and which is  ex
ceedingly simple in construction and Inexpen-
sive. 

INSULATOR FOR LEADING-IN CABLES.-
I,. STEINBERGER, New York, N. Y. Mr. Stein
berger's invention has reference to iusulators, 
and more particularly to a type of insulator 
for leading-in cables and other conductors and 
admitting of use genera lly wherever i t  is  desir
able for 'a conductor carrying a high-potential 
01' heavy current to pass through a wall ,  roof, 
or partition of any kind. 

post. In the p resent Invention he has adopted 
an arrangement, construction, and combination 
of parts whereby the power and efficiency of 
the stretcher as a whole are Increased and 
the weight and cost of the same reduced. 

PAPER-HANGER'S TRESTLE.-J. R. KINGS
I,EY ,  New York, N. Y. The p u rpose of this in
vention is to furnish a trestle especially 
adapted for paper hangers' use and which may 
be set up in a hallway, utilizing the stair-rail 
and banisteJ's as a support. A further purp ose 
Is t o  provide a device which will be light and 
,strong and which may be compactly folded 
up and conveniently placed i n  position for 
service. 

EXCE S S-BAGGAGE COUPON-CH ECK. - F. 
H .  CRUMP, Los Angeles, Cal.  This check is 
used in combination with any ordinary bag
gage-check and is  characterized by improved 
construction and novel means of attaching 
or associa ting same with the ordinary strap 
check or shell so that after being attached the 
exceSs coupon-check can be opened or un
folded in order that one or more coupons may 
be removed by the baggage;man. 

MOLD,-Il . BES SEll, Alpena, Mich. This de
vice makes brick, blocks, and other plastic 
material. The principal objects are to so ar
range the parts of the mold that they will  re
cede from the concrete without sticking to it 
or injuring the same, a l l  parts being drawn 
away from the beginning of the movement 
thereof, also to provide meRns for opening, 
closing, and locking the mold, and also to pro
vide means for guiding the molding material 
into the mold and guiding a tamper-tool. Mr. 
Besser has invented another mold, the principal 
objects of the invention being to provide means 
whereby the blocks can be molded face down, 
the cores withdrawn vertically after mold has 

" been filled and turned over on the pallet ; to 
provide for automatically taking .up the pallets 
and locking them to the. mold, and depositing 
the molded articles on the pallets, and to pro
vide means whereby various parts of the mold 
can be separated from the molded article with
out injuring the surface thereof. 

HACK FOR TI SSUE-PAPER AND THE 
LIKE.-W, A. BLACKMAN, New York, N. Y; 
In this improved rack any of the different 
kinds of paper may be removed without dis
placing any of the other kinds, aud the re
moval or insertion of paper does not destroy 
or injure in any way the paper a lready on the 
rack. All of the different kinds of paper are 
exposed to view, and any color may be selected 
without disturbing any other sheet or color. 

H O LDER FOR PAPERS OR BAGS.-GER
�'RUDE S.  PRIDDY, Ohicago, I l l .  In this case the 
inven lion relates t o  a device for clamping and 
holding a plurality o f  sheets of papers or bags ; 

Of I nterest to , Farmers. and one of the objects i s  to produce a device 

DRAFT-GEAR FOR AGRIC'ULTURAL MA- I
" from which the papers or bags may be readily 

C H IN E S .-J. Trr,LY, Ladysmith, Kilkerran, removed one �y one without tearing them, and 

South Australia, Australia. The invention has , at �he same . tIme they are held secure against 

been designed especially to lessen the side draft accIdental displacement o r  removal .  

o f  a stripper o r  stripper harvesting-machine, AU TOMATIC STEAM AND H OT-WATER 
thereby enabling a greater number of horses to SAFETY - COCK.-J. A. FREY, Washington, 
be attached abreast, without walking in the D. C .  The cock is  for use as an attachment 
crop . It may be applied also to any other of domestic water-heaters and steam boilers or 
agricultural machin.e _ having a body which is  generators for relieving pressure of steam 
oscillated upon the main axle and draft at- when it  exceeds a predetermined limit of 
tached to a platform at one side of the oscil- safety. It  i s  adarted for use in the usual 
lating body. way for discharge of water from a heater or 

REELING AND UNREELING ATTACH- boiler,  the automatic feature being additional 
or supplemental and adapted to come into 
action only when the usual turning spigot is 
closed or adjusted to cut off discharge. 

MENT.-A. J.  DETERMANN, Beresford, S.  D. 

The invention contemplates the production of 
a means which is  to be attached to a wagon 
or like vehicle-bed and operated from the wheel 
thereof. It  is especially adapted to the reel
ing and unreeling of barb-wire in constructing 
fences, which is difficult to perform by hand, 
but may be used with advantage for winding 
other forms of wire, particularly those em
ployed in fell�e construction. 

Of General Interest. 

I C E-CRUSHEH.-O, T. LARKIN, Plattsburg, 
N. Y. The invention pertains to improvements 
in hand implements for breaking or crush
ing ice to any degree of fineness, the object 
l'eing to provide a device of this character 
that will be so arranged that the clogging of 
fine ice between 'the breaking or crushing blades 
wil!  be prevented. 

CO�'FFlE-SE PARATOR.-R. F, CORDERO, 
Uu bio, Tachira, Venezuela. This invention re
fers to improvements in separators or sizers 
for coffee-beans or other material the grains 
of which are of different sizes or specific grav
ity, thc object being to p r ovide a separator by 
means of which the work may be rapidly car
ried on, with the complete separation of the 
nla terial as to size. 

PLAN nIETE H .-E. McC. SCOVILI,E, Wai
pahu, Tel'. of Hawaii. The principal objects 
of this improvement are to decrease the expense 
of construction and the number of parts of in
struments of this character, to provide for 
additiorral smoothness, aud to provide means 
for supporting a number of scales in a con
venient p osi tion in such a manner that i t  will 
not be necessary to replace the scales in 
operation. 

WIHE-STRETCHER.-O. C .  A, SCHWIE)f, 
Davenport, Iowa, In this inveutor's former 
patent, he employed a level' having a curved 
and toothed portiou adapted to engage a fixed 
post aud provided with a wire-grip located be
tweeu the post and the haudle end of the 
level'. This grip traveled on the curved portion 
of the lever in stretching the wire, such travel 
occurring when the lever was swung around the 

D I PPER-C . ,  F. SMITH, New York, N .  Y. 
In dipping milk from cans after the can is 
almost empty It i s  impossible to use an or
dinary form of dipper, for the reason that the 
handle of the same cannot be turned to bring 
the cup of the dipper to a horizontal position, 
in which it is  most readily filled, The inven
tor overcomes this objection by providing means 
to swing the cup to a vertical or horizon tal 
position, s'aid means being operable by the 
hand holding the dipper. 

MARKER FOR BUST-FORMS .-A. WATER
MAN, New York, N. Y. One purpose of the 
invention is to p rovide a device particularly 
adapted for use in connection with bust-forms, 
whereiu the m arking-arm of the device may 
be swung around the form and adjusted verti
cally and laterally, · thus enabling any p o r
tion of the form to be conveniently and ex
peditiously ' reached to mark the garment placed 
upon it.  

METHOD OF MAKI N G  BRUSHES.-J. 
MORRI SON, Troy, N. Y.  The inveution relates 
more particularly to a method of assembling 
and constructing brushes. By this method 
comparatively inexpensive machinery may be 
u sed, and the operation is very simple. The 
die member, whleh is made, p referably, of 
metal and provided with bristle holes or aper
t ures, disp osed radially, taken together with 
a simple means for applying a general p ress
ure, is the only mechanism needed. This die 
member Is in effect a simple form of mandrel. 

COLLAPSIBLE DAM,-W. W. JONE S ,  G ran
ada, Col. The invention relates to dams de
signed to be used for many special purposes, 
but particularly in , connection with irrigating 
cauals and ditches, The collapsible dam is 
intended to be far more effective than the 
solid, and much cheaper in construction, for 
the reason that the stationary dam requires 
more than double the width of the bed, l onger 
piling, and must be made doubly strong to 
withhold a first flood coming down stream. 

MANUFACTURm OF VARN I S H E S ,  BAr,
SAMS. AND RESINS.-A. KRONS1'EIN, Karls-

ruhe, Baden, Germany. This process is of 
considerable importance In avoiding complicated 
and expensive purifications, and in affording 
a much greater field. The manufacture is 
carried out in such manner that the sub
stances to be thickened or the mixtures of sev
eral oils are heated, p referably ,  in closed ves
sels-that is,  p ractically under exclusion of 
air in a m oderate temperature below that at 
which decomposition commences. 

FEED-BAG,-W, H .  HOBIN SON, New York, 
N'. Y. A feed-bag is p rovided consis,ting of a 
tray from which the animal takes the feed, 
one o r  more receptacles for storage of feed 
and having valve-controlled outlets leading 
to the tray" and means for opening the valves 
when the bag is  in position upon the animal, 
whereby the animal can not only feed and have 
its nostrils exposed, but whereby also the feed

" 

is fed to the tray as needed, thus obviating 
waste. 

FLU'S H ING-VALVE.-W. S .  WHITE, Denver, 
Col. The invention refers to a valve or mechan
ism which i s  applicable to various p urposes. 
The object is  to provide a mechanism which 
will be certain of operation under different 
conditions and Fhich may be regulated to in
crease or diminish the flushing period, as may 
be desired. A float-valve is employed which 
is adapted to be manually raised into open posi
tion, so as to permit the water to flow through 
the device, and which is gradually deprived 
of Its buoyancy, so tha t '  the float-valve may in 
time return to its seat and cut off water-flow. 
The longer the time taken in returning the 
valve the longer the period during which flush
ing operation continues. 

CARPET-STRETCHER.-.J. DRIVER, San Le
andro, Cal. The teeth are set at the re
quisite distance from the carpet edge, and the 
device placed upon the carpet. By steady p res
sure or by a succession of blows with the kuee, 

K the operator forces the device forward until 
ARNOLD, Wilmington, Del. The improvement the carpet is  stretched as required. PowerfUl 
has reference to a process for cooling or pressure may be easily applied in this manner, 
quenching coke after it is removed from t he and the two sets of claws or teeth take a firm 
coke-ovens, and comprises the employmen t  of hold on the carpet, the latter not liable to be 
certain step s by which the temperature of the torn or injured. 

PHOCE S S  F O R  COO L I N G  COKm.-C. 

coke is rapidly reduced and eombustiou pre- SERVIN G-TRAY.-C. A.  WEIS S ,  New York, 
vented even while the coke is at_ a high tem- N. Y. One purpose of the invent ion is to so 
perature. 

TABLFJ.-A. P. SWITZER , New York, N ,  Y. 
Mr. Switzer's invention relates to tables, and 
especially to those adapted for the support of 
such machines as typewriters, Its p rincipal 
objects are to provide a table which may 
either hold the machine in position for use by 
the operator or which may be shifted with 
minimum effort to leave the forward portion 
of the table-top free for other purposes. 

MOLDER'S FLASK.-G, H. RAYBURN, Co
lumbus, Ohio. By means of this device the im
pression in the sand of the article to be cast 
may be expeditiously and perfectly formed. 
The invention consists of a cope and a drag 
capable of being opened laterally, combined 
with a pattern-board adapted to form a par
tition therebetween, the whole being provided 
with effective means for holding them in p er
fect register or for holding the cope and drag 
in register only. 

B LAST-FURNACE.-H. W. HIXON, Victoria 
Mines, Ontario, Canada. The main features of 
the furnace comprise a lining of refractory 
material, and an air-jacket constituting a sub
stitute for the water-jacket formerly used and 
through which the air passes on its way to the 
twyers. Grea tel' economy in fuel to smelt the 
charge is obtained, as all  of the heat trans
mitted through the lining is employed to heat 
the air in the air-jacket, and this r heat is 
again returned to the furnace proper as the air 
enters the twyers. When a water-jacket is  
used, all of the heat transmitted through the 
l ining is carried away by the water and lost. 
The furnace saves all  of this heat. 

MOLD FOH CONJ,::RETE CONSTRUCTION.
J, F. SWINNER'l'ON, New York, N, Y. A p l u
rality of strong frames is provided which can 
be readily attached to provide molds of any 
dimension and detached after use and repeat
edly used iu concrete construction. This per
mits the frames focming the molds to be 
packed in small compass and easily carried. 
The frames are made of wood aud built so 
that distortion from moisture i s  reduced to a 
minimum and are covered on their inner faces 
with sheet metal, giving a smooth su rface to 
and avoiding rapid and injurious waste of 
water from the concrete as the latter dries out. 

AUTOMATIC VA LVE.-C. A, DUNHA M ,  

Marshalltown, Iowa, T h e  invention relates to 
a valve arranged automatically to close in the 
presence of heat. It  i s  u seful in many con
nections, particularly a s  applied to the return 
ends of radiators in vacuum heating systems. 
The valve p ermits the air and water of conden
sation to flow freely from the radiator ; but as 
steam begins to flow from the valve it will be 
closed and the movement of the steam arrested. 

Hardware. 

LOCK,--Q. KATZENBERGER, San Antonio, 
Texas. The object of the inventor is to pro
vide a lock so arranged .as t o  be opened by a 
key from the outside of the door or by the 
manipulation of a combiuation on which the 
l ock may be set, and, further, so constructed 
that the lock may be opened from the inside 
without employ ing a key or operating the com-
bination. 

I 

HEATING AND LIGHTING.-L, H. THURS-

TON, Belt, Mont. 'The improvement is in the 
nature of a new heating-s�ove, applicable for 
heating stoves and furnaces of all  kinds, and 
to which is given the name of "oxygen blast." 
I t  is designed to secure a more economical 
use of fuel, a thorough heating of the lower 
stratum of air in the room, and a perfect ven
tilation of the room with removal of �oul air, 

construct the tray that a series of objects and 
receptacles are carried by a common base and 
to so group the objects and locate the fasten
ing devices for the tray that when the tray' is  
secured upon the table or other support it will  
occupy no more room than usually required 
for a single object. It  can rest or be freely 
moved upon a table and is p rovided with 
means for attachment to tables of varying 
depth of top board. 

WASHING A PPARATU S .-W. II, COLE, 
Groveton, N .  H. Broadly, the invention com
prehends a peculiar nozzle, having a suitable 
handle, a water-supply pipe connected with the 
nozzle passage-way, a cut-off valve for the con
trol of water, a sponge, brush, or similar 
scrubbing means, aud peculiar means for sup
port thereof, in front of the discharge open
ing of the nozzle, I t  is designed for washing 
cars, windows, etc. 

ADJU STABLE WI NDOW-CHAIR. - D. S. 
LEGER, Lynn ,  Mass, 'l'he chair is adapted to be 
secured to a window-sill and upon which chair 
a person may sit when cleaning the outside of 
the window. All liability of accident when 
sitting o r  standing on the sill is entirely 
eliminated. The chair may be secured vel"y 
quickly and requires no special skill to adjust 
it  to fit the window. 

S E LF-C LO S I N G  VALVE.-N, NILSON, New 
York, N .  y, The valve is useful in connection 
with devices adapted for flushing closets, urinal
bowls, and the like. 'l'he object is  to provide 
a valve which may be operated manually to per
mit the flow of water through the same, and 
which automatically closes the inlet to the 
valve in a gradual manner, permitting a slow 
afterfiow. The inlet is closed through the 
rotation of a motor actuated by the fiow of the 
water and which rotates a cam-wheel adapted 
to cl ose the inlet-valve. 

Machines and Mechanical Devices. 

WEFT- R E P LEN I S H ING MECHAN I S M  FOH 
LOOl\'lS.-L. MILLER, Yonkers, N. y, In weav
ing operations the contents of the shuttles soon 
become exhausted, and frequently it is neces
sary t o  stop the operations of the loom in 
order to substitute another. The object of the 
invention is  to provide an arrangement where
by another shuttl e may be substituted for the 
one i n  use without necessitating the suspen
sion of the weaving operation . 

C LUTCH .-T. J. FAY ,  New York, N. y" and 
J. M. ELLSWORTH, Bernardsville,  N. J.  This 
invention relates to certain improvements in 
clutches, and particularly clutches designed for 
use in transmitting p ower from the driving 
member to the driven member of motor-vehi
cles ; and one object i s  to provide a clutch of 
sm"J I  diameter, whereby the weight is  very ma-
terially reduced and whereby a fiywheel fan is 
employed. 

H O ISTING APPARATUS,-F. D,  MILLIN, 
Spokane, Wash. This apparatus is  to be used 
in lifting brick, beams, and other forms of 
building material, also in ext racting stumps, 
stretching wires, and where a pulling strain 
is necessary. It can be readily moved from 
place to place under the action of its own 
power and employed to drive hoisting appa
ratus or the carriage on which the machine 
is mounted by the will of the operator, com
bined with suitable means to anchor the ma
chine when used in the hoisting operation, 

TRAINING-MA C H I N E. - E .  BROWN, S t. 
Louis,  Mo. The invention refers to that type 
of machines in which an inflated bag is sus
pended in a position where i t  may be re
peatedly struck by a person employing a ma
chine ; the object being to provide a device 
in which the bag may freely swing back an d 
forth, as in the common form of training-ma
chines of this character, but in which the 

Household UtiJities. point of suspension may also move about and 
AUTOMATIC ALARM.-P, BOURNE, New give the person added exercise. 

York, N. Y. One purpose in this case is to TIME-RFlCORDER.-J. G. WYNN, Madison , 
provide an alarm device applicable to windows Wis. The invention admits of general use, 
and which can be readily set at the right- but is of peculiar value in factories, stores, 
hand or left-hand side of a window, the device and similar institutions in which It is desir
being adapted for a t t achment to the lower sash able to make records of time of employees. 
and for rack 01' frictional engagement with It  relates more especially to mechanism for 
the upper sash, whereby the upper or lower cutting time-cards so as to note in contrast 
sash, under ordinary conditions, cannot be I with each other the respective times for be
raised or l owered without sounding an alarm. ginning and finishing different p ieces of work. 
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TYPE-WRITER ATTACHMENT. - W. C. simple, compact, and thoroughly safe and so 
PLANK, Las Flores, Mexico. The principal ob- constructed that the feed of carbid may be 
ject of the invention Is to provide means for made automatic when desired, but wherein the 
al lowing the carriage to move varying distances feed of carbid at a l l  times will be under the 
according to the letters struck, so as to pro- control of the attendant. 
vide a unifo r m  spacIng between the adjacent MOLDING-MACH INE.-H. BESSER, Alpena, 
letters instead of between the centers of the Mich.  The objects of the invention are : to 
letters. 'fhis will  greatly improve the appear- quicken the closing of the mold, so as to save 
ance of the work, and it is accomplished with- time ; to render certain parts of the mold as 
out greatly m odify ing the construction of 01'- nearly as possible automatic in their m ove
dinary machines and permits the use of regula- ments ; to enable blocks to be molded directly 
tion printing-type ; and use of cap itals without upon the ground or similar surface, so that the 
striking the spacing-bar afterward. blocks when finished will continue to occupy 

T R A :'iI S � ll S S I O N  :\U'CHANI S M.-J. J. TROE- positions originally occupied by the material 
GEm, Chicago, Ill.  The prindpal objects of the of which blocks are made, and to facilitate the 
invention are t o  provide for obtaining the same construction of waterproof blocks. Mr. Besser 
number of different speeds in both the ·forward has invented another mold ing-machine i n  which 
and reverse motion with t ile use of fewer gears the more particular object is to p roduce a type 
than are ordinarily used in reversiug and vary- of machine suitable for molding bricks and 
ing speed devices ; also,  to provide a devIce blocks of concrete or .other p lastic material 
which will give additional speed in both direc- and from which the molded blocks may be read
tions by the simple addi tion of two gears ; also, \ly detached. 
to so construct a device that all the gears can 
be p laced iu a n  oil-tight case, and readily 
lubricated. 

S PE EO-INDICATOR.-L. L. B. DENI S ,  1 3 5  
'3oulevard MeniImontans, Paris, France. 'fhe 
device is so constructed as to indicate even at 
a distauce the speed of a part to which a rotary 
m otion is imparted, such speed being expressed, 
according to the applications, either by the 
number of turns per minute i n  the case of a 
machinery-shaft, or,  for instance, in the case 
of a motor-car by the journey run hy the rim 
of the wheel within a given unit of time, 
miles run in an hour, etc. I t can give the 
number of pulsations per minute made by a 
part having a reciprocating m otion and oper
ated by a crank. 

D H l EH.-R. F. CORDERO, Rubio, Tachira, Ven
ezuela. This invention p ertaius to improve
ments in driers for coffee, cereals, fruit, etc., 
an object being to provide a device by means 
of which the material may be rapidly and 

horoughly dried. When the drier is  used for 
It'ying fruit or the like, the several plates 
"'hich are designed to p revent the passage 

of hot air to the middle portion of the drier-
ection when the drier is used for coffee, 

cereals, or the like, are removed. 
TRAN S M I S S I O N  MECHANISM.-,-F. STRICK-

Medical A p pliances. 

DENTAL FLO S S-HOLDER.-C. M. OVER-
BAUGH, Clarion, I owa. This invention refers 
to improvements In holders for floss employed 
in dentistry for cleaning between the teeth, 
the object being t o  provide a device of this 
character that will be simple in construction 
in which n ew lengths of floss may be quickly 
adj usted when required and tightly clamped. 

TABLET,MACH I NE.-J. V. BRANN, Knox
ville,  Iowa. � :\lr. Brann's invention is  an Im
provement in machines for molding and com
pressing tablets. The machine may be made 
to mauufacture any desired number of tablets 
a t  a single operation and is  especially suitable 
for physicians' use, since it  may be constructed 
at small expense and is capable of produc
ing either compressed tablets or tablet tri
turates. 

Prime Movers and Their A ccessories. 

El'< G I N E .-A .  S .  BARNE S,  Batavia, N .  Y. 
The improvement is i n  an engine adapted for 
the use of steam, gas, or other motive agent. 
The engine comprises a casing, a piston m ount
ed to swing in the . arc of the circle in the 
casing, a crank-shaft, a connection between 
the piston and crank-shaft, an inlet-pipe for a 

,AND, Muskogee, Ind. Tel'. 'l'he object of this illative agent, a valve for controlling the inlet, 
' nventor is  to produce a mechanism whic h  will a cam o n  the crank-shaft for operating the 
operate to tran smit power at a varying-speed valve i n  one direction, an exhaust-pipe, a valve 
'atio. I t  is applicable. I n  connection with many for the exhaust-pipe, a cam on the crank-shaft 

machiues having a reciprocating part which for moving the valve in one direction, and a 
does work on one stroke only. By means of pipe leading from the exhaust into the upper 

he Invention the return st roke i s  made at a portion of the casing. 
greater speed, so that the power is most ad-
vantageously applied to the work. ASH -PA:'iI FOR LOCOMOTIVE S.-C. G. 

ECKENRODE and N. BALDWIN, Pierre, S .  D. 'fUEATRICAL APPARATUS.-R. F. STALEY, The invention has reference to an improved 
{ochester, N. Y. The object of the improve- construction in ash-pans for locomotives where

ment is  to provide certain improvements in by the pan may be dumped a t  any time by 
apparatus whereby a group of stage p roperties the movement of a single lever within easy 

epresenting a set of articles be longing to one reach upon the cab. The ashes may be dumped 
cene may be almost instantly transformed to from the pan in a few seconds without the fire

a set of different articles belonging to an en- man leaving the cab or climbing to any danger
tirely different scene-for instance, changing a ous position. 
scene representing a cooper-shop to one showing __ _ 
the interior of a room-the transformation tak-

Railways and Their Accessories. 
ng place without changing the position of the 

p roperties on the stage; A IR-BRAKE ATTA C H MEN T.-G. E MERY, 
Argenta, Ark. Primarily the object of the 

TYPE-WRITER.-K B .  PIERC]), Alameda, Cal.  inventor is to so construct the usual anglefhe invention m ore particularly relates to cocks applied to the train-lines in air-brake 
mechanism for returning the carriage to its systems that shou ld the cock be a ccidentally, 

uitial position and for a dvancing the platen. maliciously, or otherwise closed during operat s  principal objects are to provide means for t i on ' of the train the engineer will be instantly ffectiug the reversal and feed, either auto- informed, thus avoiding the possibility of the matically or manually, with minimum effort on engineer running the train in ignorance of the he part of the operator, and in either case fact that a part thereof is  cut off from the a effect this speedily aud with l ittle shock brake contro l. 
upon the machine. 

GRAIN-DOOR FOR CARS.-E. COTTER.-T. F. McANDREW S , Cohoes, N. Y. Atchison, Kan. The door is such 
S CHREIBER, 
as is used 

on freight-cars for p reventing the leakage of 
grain in shipment. The object of the inven
tion is to produce a door which may be easily 
closed or opened and held out of the way so as 
to clear the doorway. The purpose more 
specifically is to produce a door which will  
be light and admirably adapted to support the 
pressure of the grain within the car. 

n this case the invention has reference to 
cotters used on motion-rods using a taper key 
or gib ; and its object is to provide a new and 

mproved cotter arranged to eliminate the pos
sibility of losing the rod-key when the gib is  
set out properly against the rod. 

PHOTOGRAPH IC-PRDiTING MACHINK
J F. JUNGKIND, Little Rock, Ark. There is 
provision i n  this invention for convenien tly 
turning on and off the l ight at the desired ---

times ; for also manipulating a red light iu a Pertainin2' to Recreation. 

most convenient manner, s o  that i t  will  always F I S H I NG-REE L . -T. V. BUCKWALTER, AI-
be l ighted when desired and extinguished when toona, Pa. The object of the invention is to 
not needed : to pro vide for printing both from p rovide a reel of simple and strong construc
pIa tes and from films, and further, to p rovide tion and which permits the strain in winding 
for hold ing the printiug-paper in contac t with a the line upon [he spool to be exerted iu the 
negative.  pl ane of the longitudinal axis of the rod,  and 

F E ED-RE G U LATO R. _. G. IL\.LLIDAY,  S u- thus obviates a distortion of the same in the 
perio!', Wis. The inveution is an i mlJl'<Wed hand of the operator. 
feed-regulator for the feeding of grain aud IIAMMOC K.-E .  Ii" PILLMAN, Boston, Mass. 
other materials  i n  a broad, thin, and coutinu- One object of the ' iuvention is  to provide a 
)Us strea m. Th e · invent ion contemplates a f l'ame on the order of a t ripod and which occu� 

d,'vice which s h a l l  be an e ffec-tive means for pies a substantial ly h orizon tal  p osition in use 
positively dist r i b u t ing g ra i n  uniformly and at above the hammock, which frame i s  provided 
any desired ra te.  w i th means for connecting it  with the bacl, 

H A N D  D E Y  ICE lfO lt O PERAT I N G  S EW- and the front portions of the hammock and 
I :\ G - MA C H I N E S . - l\I r LDTIF,D .r. RAl'Il-JU, Beau- also with 'an overhead ' support. 
mont,  Texas. The aim of this improvement .G[<�AR FOR :\IE R R Y-GO-ROUNDS.-W. F. 

s to provide a dev ice whi ch shall be capable' MA�GELS, l'\ew York, �. Y .  The object in this 
of rapid and l>asy ad.i u�tment,  wherelJy i t  may instance is to provide a gear arranged to ac
be put iu to combinatiou with the d rive-wheel commodate any desired number of crank-shafts 
of a machine to enable persons who through and to driYe the same directly aud at the 
' l lness, accident, wea kness, etc . , are incapable same time from the main gear-wheel, thus 
of operating - the ordi nary foot-treadle of a obviating a l l  compoundiug of the gea r and 
machine to operate sewing-machines by hand- rendering the lllf' l' l'y-go-rounrl simpler and more 
JOwel' .  durable i n  construction and effective in opera-

ficlent· difficulty of performance to necessitate 
some skill and p ractice, which can be used as 
a puzzle by an individual o r  a s  a game by two 
or more. and which is easy and Inex�nsive to 
manufacture. 

F I S HING-FLOAT.-W. S. PETTIS, JR., Pass 
Christian, Miss. The invention resides i n  the 
peculiar form of detachable ring arranged on 
the quills of the fioat for attaching i t  to the 
fishing-line, and consists in forming the at
taching-ring of helicut coils of wire having an 
intermediate convolution thereof bent into loops 
or clamping form adapting the ring to be fas
tened on the line and carried thereby ready to 
be slipped on the float quil ls,  effecting con
nection of the upper and lower ends of the 
float in desired 'adjustment on the line. 

Pertaining to V ehicles. 

VEH ICLE-COVER. - E. I,. WESTBROOKE, 
Jonesboro, Ark. The obj ect of the invention 
is to produce a cover properly supported and 
suspended from above the vcllicle and capable 
of being dropped down around it and protect 
it from dust and at the same time is  l ight 
enough to be readily drawn up from the vehicle 
when it is  desired to use the latter. It is 
desirable as a protector from dust for automo
bile carriages, surreys, and the like. 

DEVICE FOR RETARDING THE HE
BOUNDING ACTION OF SPRINGS .-A. C. 

WALLI:-IG, Belleville, N. J.  The object of the 
invention is  to provide a device for preventing 
or retarding sudden rebounding action of 
springs in the space between the axle and the 
body o r  frame of the vehicle to insure easy 
riding to the occupants of the vehicle and 
without danger of the occupants being unduly 
jolted or unseated when the vehicle passes over 
deep gutter!! or over stones and other obstruc
tions. 

NECK-YOKE ATTACHMEll'< T.-D. N. LUSE, 
Carroll,  Iowa. Many accidents are caused by 
poles dropping, and thousands are annually 
killed or crippled by the use of unsafe neck
yoke centers, and the safety feature of this 
device is therefore of great importance. The 
safety-stirrup being in the rear of and engag
ing with an eccentric flauge wil l '  prevent the 
pole-section from becoming displaced, and will 
hold same securely on the pole-tip without in
terfering with auy of the desired movements of 
the pole-section, the stirrup forming a safety 
device which catches behind the flange on the 
pole-tip and securely braced by a brace-loop. 
The yoke is  turned one-half round in order to 
be placed on and removed from the tip . 

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

1 �_l fl l l  ��h\� 
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HINTS TO CORRESPONDENTS. 
Names and Address must aCCQmpany all letters or 

no attention will be paid thereto. This is for 
our information and Dot for publication. 

Referenoes to former articles or answers should give 
date of paper ana page or number of question. 

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

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

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

Scienti1ic American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books. referred to promptly supplied on receipt of 
PI'1<�P. 

Minerals sent for examination should be dlstinctl} 
marked or labeled. 

( 10386 ) E. O. H. asks : Will you kindly 
inform m e  what composition pulp or fiber 
wa te l' pails,  tubs, and trays are made of ? 
Also kindly explain how they are formed or 
pressed. A. Old paper s,tock is boiled to a 
pulp with water. It is then pressed t o  remOVe 
the excess of water and mixed with glue, gum 
dextrine, starch paste, or rosin size and pressed 
into oiled molds under heavy pressure. Dry. 
Then soak with Iinsc�d oil and dry with heat. 
I t  is usual to add some mineral weighting ma
terial to the pulp, such a s  clay, chalk, barytes, 
etc. 

( 10387 ) F. R. J. asks : How should 
paper to be treated ( manila or wood pulp or 
stmw paper ) - to prevent mold when placed on 
damp ot' moist surface ? A. Any antiseptic 
chemical can b e  used ; as these arc all  poi son-
ous, paper so treated must not come in con
tact with edibles. Bichlo ride of mercury, so
dium fluoride, carbolic acid, salicylic acid. or 
benzoic acid afe a f(�w of such chemicals.  rrhe 
essential  oils are also very good, and would 
not be poisonou s to any extent ; dissolve in al
cohol and flow i t  over the paper to be treated. 
Oil of sassafras is one of the cheapest that can 
be so used. Oiling or paraffining the paper 
will also serve. 

ide of carbon for each part ( by weight )  of 
rubber. Close all  the openings. and place the 
vessel over a suitable water bath or,  what Is 
better, have a small steam coil inserted within 
the boiler. Heat for an hour at the boiling 
point of wa,ter. This will  insure the complete 
solution of the rubber. The vapor of the bi  
sulphide i s  very inflammable ; and when mixed 
with air, it  is explosive when ignited. For 
these reasons, a s  well as because of the of 
fensive odor of the solvent, the operation Is 
best conduc ted in the open air, and with steam 
heat only. 

( 10389 ) E. E. S. desires a method of 
identifying the element rhodiulll , also Its  
chemical reactions, which would enable one to 
test ores for the presence of the a bove-named 
SUbstance. A. The separation and detection 
of rhodium i s  difficult and requires expert 
chemical work ; i t  would be impossible to give 
any simple method of detection, as i t  is always 
associated with other metals of the platinum 
group. There i s  no book published devoted to 
the analysis and separation of the rare earths. 
'l'he information must be obtaiued by consult
ing the various standa rd works on chemical 
an alysis and by looking through the j ournal 
literature. };'resenius' "Qualltative Analysis" 
gives considerable information as to rhodium, 
a s  well a s  on the other rare metals. 

( 10390 ) J. W. W. wishes to know what 
is  best for a mold to burn a substance at a 
red heat that will not crack or give ? Have 
tried wrought iron. Cast sometimes gives or 
bends. H ow wou ld fire clay o r  the same com
position a s  Berlin crucible do ? Can you give 
me a formu l a  for it ? A .  Fire clay, mixed with 
some molder'S sand, or kaolin, can be used for 
making such molds. If mixed with stale beer 
o r  ale, it  gives a firmer mold than if mixed 
with water. Phosphate of lime, also m ixed 
with stale beer, gives a very clean, white mold, 
but i s  not strong. Thoroughly dry and bake 
before using. 

( 10391 )  R. M. L. asks how to pre
serve flowers. A .  1. A method of preserving 
the natural colors of flowers, recommended by 
R. Hegler in the Deutsche B otanische Mona ts
hefte, consists in dusting salicylic acid on the 
plants as they l ie in the press, and removing 
it again with a brush when the flowers are 
dry. Red colors in particular are well pre
served by this agent. Another method of ap
plying the same preservative i s  to use , a solu
tion of 1 part of salicylic acid in 14 of alco
hol by means of blotting paper or cotton wool 
soaked in it and p l aced above and below the 
flowers. Powdered boracic acid yields nearly 
a s  good results. Dr. Schonland, in the Gard
ener' s  Chronicle, recommends, as an Improve
ment i n  the method of using sulphurous acid 
for preserving the color, that in the case of 
delicate fiowers they might be placed loosely 
between sheets of vegetable parchment before 
immersion in the liquid, so as to preserve their 
natural form. 2. Insert their stems in water 
in which 25 grains ammonium chloride ( sal 
ammoniac) have been dissolved. Flowers can 
be preserved i n  this way for fifteen to thirty 
days. To preserve them permanently for sev
eral months dip them into perfectly limpid 
gum water and then allow them to drain. The 
gum forms a complete coating on the stems 
and petals, and preserves their shape and 
color .  l ong after they have become dry. 

( 10392 ) C. N. asks how to jOin or 
weld tortoise shell.  A. 1 .  Bring the edges of 
the pieces of shell to fit eacb. other, observing 
to give the same iuclination of grain t o  each ; 
then secure them in a piece of paper, and place 
them between hot irons or pincers ; apply pres
sure, and let  them cool. The heat must not 
be so great as to burn the shell ; therefore try 
it  first on a white piece of paper. 2.  Small 
pieces of good tortoise shell may be joined 
so as to form one large, apparently seamless 
piece i n  the followiug manner : Slope off the 
margins of the shells for a distance of about 
one-quarter of an inch from the edge. Then 
place them so that the m a rgins overlap one 
another ; and thus arranged put them in an 
iron p ress and immerse in boiling water for 
some time. The pieces by this means become 
so perfectly united that the joints canI)ot be 
seeu. The filings and very small scraps may 
be softened in hot wate\' and consolidated by 
hydraulic pressure in metal molds. Protracted 
heating of the tortoise shell darkens i t, and 
greatly lessens its beauty. 

( 10393 ) R. J. asks : Can you kindly 
advise us as to the best means of oxidizing yel
low and red brass ( in castings or in rolled 
sheets ) copper and bronze. 'Ve have several 
showcases, the metal trimmings of which are 
backed with wood, reuderiug i t  impossible to 
hea t same sufficien t to oxidize '  in t h e  usual 
manner. A .  If the blackening effect is  the 
one desired (and this  is what is known as 
"oxidizing"·' in the trade ) it  can be obtained 
by using . a  very dilute solution of potassium 
sulphide, to which sometimes a little ammo
nium sulphate is added. As the article itself 
cannot be heated, i t  will  be well to heat the 
solution of potassium sulphide. 

( 10394 ) F. T. H. asks : Will you kindly 
inform me what is the common p ractice in 
writing the past participle of the verb to arc, 
a term which I believe is  commou in electricity ? 

(10388 ) B. J. L. asks how to digest Is this spelled areca or arckcd ? Also, what is  
A C E T Y L E N E - G A S  (; I� � lmATOR. - n .  W. tion. 

SCOT'!', San .JosP, Cal.  The intention in this PU7.7. L F. . - nT . .  1. B Y CRAFT, 
improvement is to  p l'ovide an apparatus for The olJje('t- in  t h i s  casp  is t o  
generating g a �  from cariJid whicil w i l l  b e  a u d  dura1J l e  p uzz le Or  game 

old rubber. A. Place the materia l ,  cut In the practice regarding the spelliug of the past 
Ashtabula, Ohio. I small sh reds. i n  a strong ( hoiler iron ) air- participle of the YNb .. hellac ? Should til is be 

p rovide a simple tight vessel , provided with a good safety valve, spelled ,.h cllackerl OJ' 8hellaccd ? A. The word 
wh ich is of sut j aud introduce into it  4 01' ;) parts of biMllph- I "she l lac" is spelled hoth with and without :\' 



Scientific Amerlca.n 
k. As a verb its past participle Is always 
spelled with the k, shellacked. I f  spelled 
shellaced, i t  must be pronounced with a soft 
sound of the c, as In the w o rd laoed, which 
is not admissible. When the word arc as a 
verb shall find a place In the dlctio.naries, it 
would seem that it must be treated in a slm
Uar manner. and have the k inserted In Its 
past forins. and for a similar reason. 

( 1039 5 )  J. P .  says : Please give a re-
clpe for a cement that will fasten unglazed 
p orcelain to iron. A .  1. Melt carpenter' s glue 
in wine vinegar, add .a l ittle Venice turpentine 
and bo.il up for half a day over a slow fire. 2. 
Mix 15 parts cop a l  varnish, 5 parts drying oil . 
5 parts turpentine. and 5 parts liquefied glue. 
and set in boiling water until all  are melted 
together. Then stir in 10 parts o.f slaked lime. 
Use I mmediately. 

effect ? A. Elven the steam boxes in use for 
many years retain vitality and strength in 
the wood to a surp rising extent.  We kno.W 
of no. needed improvement 

( 10403 ) C. H. H. says : I wish to use 
my gasoline car during cold weather. Kindly 
tell ·me whether chloride of lime. added to. 
the water used to. absorb heat fro.m the cylin
ders. will prevent the water from freezing 
when the m.achlne is  not In use. and the water 
Is ' cold. What proportion of chlo'ride of cal
cium should I use ? What weight per gallon 
of water ? A. Chloride o.f calcium ( not chlor
ide of lime) can be used to lower the freezing 
p oint of water. All dissolved salts tend to. 
corrode metal more quickly than pure water, 
hen ce care . should be taken to clean up occa
slo.nally so. as to. prevent corro.slon. 

( 16404 ) H: E. H. wIshes the Eixact num
ber of pounds ( 16 ounces )  a cubic foot of 
hydrogen gas will  raise. A. One thousand cu

' bie feet . of hydrogen weIghs 75 pounds less 
than 1 .000 cubic feet of air a t  normal pres
sure and a t ·  the freezing point of water. It is 
customary, to allow 70 p ounds as the lifting 
power of 1 ,000 feet of hydro.gen In a balloon, ' 
the difference being to provide for so.me advan
tage on the part 0( , the hydrogen. ' It would 
balance 75 Po.unds, but l ift '70 -pounds with 
ease . . 

( 10405 ) W. A. H. G. asks : 1. Can a 
plain slide valve steam engine .be run by 
compressed ( ho.t)  air, or must the valves 0.1' 
packing be · changed ? A. Any engine that is 
suitable for stea m ,  i s · equally ' suitable fo.r '  com
p ressed air. 2. ,When 'air' is' compressed to one:, 
fourth its volume; ' would it have ·four · times 
the pressure ( 60 Po.unds per square Inch ) ? 
Immediately after the air is compre�sed, i ts 
temperature will  be quite high. After cool
Ing. how much would the p ressure decrease ? 
A. Air comp ressed to one-fourth Its volume 
without loss o.f 'heat will have a pressure of 
89 Po.unds per square Inch, o.r 60 ' p ounds with
out heat, isothermal.  

same size" [ but o.f dift'erent weights] "will fall 
through a given height -in the same time." It 
would be ' easy to show. mathematically. the 
falsity .of this conclusion'. but a mo.re direct 
way would be a resort to experiment. If 
your principle holds good, a toy balloon, or 
even a so.ap bubble. would · r<lach the earth 
from a given height at the same time as say a 
croquet ball . of the same size. Try it. Or. If 
you prefer a rather more elegant experiment. 
make two pendulums of the same length with 
spherical bob s '  o.f just the same size; but one of 
wood and the o.ther of lead, apd start them 
swinging together and see if they will finally 
come to rest a t  the same time. as they should 
do on your theory. But enough ; excuse my 
friendly criticism. A. The answer to Query 
10342. to which yo.ur letter .refers, by soine 
oversight was Inserted without the qualifying 
statement as to what height two metal balls 
may be idropped without separating perceptibly 
In their fall. It is  stated by Mayer to be 
about 200 feet. See his "Principles of E le
mentary Mechanics,"  page 33, a t  foot o.f page. 
Yo.ur confidence in u s  might have led you to. 
say that something had been' omi tted rather 
,than to charge an error so. swiftly. We have 
:had much experience in teaching physics fo.r 
nearly forty years. and are still in the harness. 
What you say' about a soap bubble is hardly to. 
the point. Lead and aluminium are mOre 
nearly a l ike in density than are lead and air. 
Dense metallic balls do not deviate fro.m free 
fall perceptibly for quite a 'distance, say 100 
to 200 feet .  See Mayer a s  above.  This ques
tion has been up many Hmes. It seems to be 
always up: The literature of It in o.ur query 
column is quite extensive. See Queries 9679. 
9756, 9804. 9840. 9873, .9879. There ,have 
been others. bpt �e do. no.t have the references 
just no.w. These are within two. years. 

( 10409 ) E. L. C. asks : 1. If a vessel 
sinks In five miles of water, will  she go to. 
the bottom ? If no.t, why ? I think she will ; 
the others think not. A. If a vessel begins to 
sink, ft must continue to sink till  it reaches 

( 10396 ) W. H. T. asks : How is gas 
made from water ? Is there a book that Wo.uld 
enable a fo.undry foreman to. learn how to make 
an analysis of the iro.n i n  his castings ? A. 
Briefly described, water gas is produced by 
blowing steam through a layer ' ' o. f  brightly 
glowing coal ; the water is decomposed. and the 
coal i s  consumed ; the gases coming o.ft' are a 
mixture of hydrogen. carbo.n monoxide. and 
hydrocarbons, with small amount o.f . carbonic 
oioxide. and variable a mount of nitrogen. 
When the coal Co.ols off too far to further 
deco.mpose the water vapor. this is shut oft'. 
and air Is blown through until the coal again 
burns brightly and is  ready for more steam. 
While the air  is blown in. the gases are allowed 
to escape up the chimney. as they have no 
value as llIum inant, and i n .  fact would not 
burn at all .  The water gas as it comes from 
the producer has very little i l l uminating power. 
This is imparted to it by enriching with ben
zine. There is  no book which would explain 
to. anyone not a chemist how to. determine the 
amoun t of iron in brass o.r other castings. 
Such work must be done by a chemist. All 
boo.ks o.n analytical chemistry of the metals 
describe. methods for this. but would be unin
telligible to any person except a regular 
chemist. 

( 10406 )" W. H. D.  asks : 1. Is the hot cthe bottom. If It is compressed by the p res
fiame from a needle hole through which passes 

( 10397 ) R. G. P. asks : Are there any the hot ' gases of vaporized kerosene a "boring" 
fiame, as common gas is held to be, even on 
iron ? A. All  . vapor gas jets when made to 
impinge on any body that will burn by heat 
may be said to be a boring fiame. 2. I f  It is 
not a boring fiame, is  It  advisable to apply it, 
in the firepot of a furnace, 'directly to the 
sides of the firepot to heat water or generate 
steam for . house heating ? A. A jet fiame of 
any kind should not impinge directly upon a 
firepot, but directe d  around i t. 3. If it is ' 
a boring fiame, how can it be applied most 
economically for such heating ? A. By jetting 
the fiame around the firepot in a chamber · of 
firebrick; 4.  How can this fuel and fiame 
be applied most economically to furnaces heat

chime music boxes with a set o.f bel ls on them ? 
How does · the name chime get its name ? A. 
The word chime comes from a Latin word. 
meaning bell.  and also cymbal.  Music boxes 
are made with sets of bells In them. 

t1,039 8 )  E. G. P. asks : How can a 
scratch be remo.ved from the top of an o.ak 
table ( highly polished ) ? A. If the scratch Is 
only a slight, superficial one, it can usually be 
removed by rubbing with a rag soaked with 
crude oil.  If a deep scratch. it will  be best to. 
rub· down the whole top 'of the table with 
powdered pumice and crude oil,  and then re
vlfrnish. 

( 10399 ) G. P. O.  wishes a process for ing by hot air ? A. By j etting the flame 
against a firebrick surface in the fire cham
ber. 5. We were much interested in yo.ur 
article on oil burners, but you did no.t give the 
furnace phase o.f the question. It will interest 
thousands of your readers. What burners are 
best adapted fo.r such ? A. There are a num
ber of oil  burners on the market which must 
be operated by steam o r  air pressure. 6.  I 
have looked through shelf after shelf o.f en
gbi.eering . works, yet find no. tabular 'schedule 
of atmospheric.  pressure; baro.metric"  height,' 
altitude and boiling temperature. ' · A. "Com- . 

galvanizing such as is do.ne on the base boards 
for stoves.' A. The article to. be galvanized is 
fiKt thoroughly cleaned by dipping in weak 
muriatic or sulphuric acid, and I s  then thor
oughly dried. After tbis I� i s  p l unged in a bath 
o.f molten zlnc.- wherein it becomes coated with 
a layer of zinc. being what is known as gal
vanized. The surface of the mo.lten zinc must be 
kept clean by sprinkling with powdered sal 
ammoniac and skimming o. ff  the dross fro.m 
time to time. 

( 104 00)  G. G. G. asks : How can I gild p ressed Air and Its  Applicatio.ns," by' H iscox, 
or marble edges of books, to. resemble as nearly contains a full table of barometric heights 
as possible those gilded by publishers ? A .  To. and boiling temperature of water ( p age '38 ) ; 
gild the edges of bo.oks, they are first trimmed $5 by mail. 7. As 'pressure exceeds normal, is 
smooth, . then sized with egg albumen ( white the temperature o.f water the same · a s  the 
of egg ) and gold leaf then applied. When dry steam ? A. Yes. 8.  When the .steam gage 
it is  burnished with agate burnisher. For sho.WS pressnre of 1 pound, does It not mean 
mottling, a very thin solution o.f gum arabic 1 Po.und abopo a.tmo8phericf A. Yes. 9.  Ac
I s  p repared In a tray, and the different colors cording to all  fo.rmulm of heating. I t  seems to. 
are then shaken in or combed In. A half dozen me a mathematical certainty that shutting off 
or so o.f the books are held securely and evenly radiators in unused apartments economizes 
t o.gether. and the top , bottom and front edges fnel In just the ratio of such cubic space or 
are successively dipped in lightly. and the ' ex- radiating surfa.ce. Yet I find men who con
cess o.f colo.r is each time blown off. Success- tend there Is no. economy. My experience is 
ful marbling is quite expert wo.rk. i n  accordance with my belief and formulm. A. 

( 10401 ) W. J. D. asks : 1 .  Is there any Our experience i s  In the line of economy from 

method by which soft coal can be made Into closing radiators when no.t needed. 

brick or lump form by mixing with other sub- ( 10407 )  O. L. C. writes : . Please see 
stances or by i t self ? A. The powdered or Not 1 and Queries 10342. If reaso.nlng there 
crushed soft coal can be p ressed . Into. bricks ! is  co.rrect. a hollow paper globe filled with hyd: 
and then be partially co.ked to give strength.  rogen will fall as fast as a So.lid leaden sphere. 
If . the coal alone will not adhere sufficiently The work-power to accelerate velocity and re
well on pressure, it  (lan be mixed with pitch, move air depends on weight o.f body only. 
and then partially coked. 2. Can the ordinary Since the resistance is the same. and the 
150 deg. test kerosllne 0.11 be clarified to p re- weight, therefore work-power. of lighter body 
vent the strong 'smell while burning in a lamp Is less. It must fall s lower. The SCIENTIFIC 
o r  wick oil . stove ? A. A good quality ' of kero- AMERICAN Is valuable. but not Infal lible. A. 
sene wil l  not give m u ch lJdor In burning in a It" is so evident that the answer to Query 
lamp or wick oil  stove, If care be taken to 10342 Is incomplete that It is  also surprising 
keep the wick well trimmed, and to adjust so to receive so. many criticisms on the matter. 
that it  will burn witho.ut smoke. There i s  no It i s  o.nly necessary to say that the dift'erence 
way to. further p urify kerosene 011. as to between free . fall and a fall against the reslst
make It burn without odor. ance of the air I s - -not apparent for balls of 

( 10402 ) W. H. A. asks : 1.  Does the lead and aluminium until a fall of abo.ut 100 

p rocess Of.  steaming wood i n  any manner de
s troy the life of wood, and are there any lim· 
Its to this destruction ? A .  The steamlug of 
wood for bending purposes seems to do no In· 
jury, as the lasting quality' of wood so treated 
Is  very evident i n  our old ships and bent wood 
In agricultural Implements. 2. In smaIl·boat 
construction is there any special process for 
steaming wood (pine or oak ) ? A. The univer
sal practice Is simply a wooden steam box con
nected to a closed kettle of water over a fire. 
3 .  If there is a destruction of the vitality of 
woods, would there be a way of lessening this 

feet .is reached. Our authority for the state
ment is Mayer's "Mechanics." page 33. For all 
fal l s  through short distances, the answer to 
which objection ' is  made Is p ractically co.rrect. 
We. ho.wever. cheerfully admit that we are not 
infall ible.  not so Infallible as our critics . 

( 10408 ) C. H. W. writes : I have for 
many years been reading with much pleasure 
and profit your answers to the varied ques
tlo.ns tha t .are addressed to . you. and have 
learned to rely on them fu lly' Great is my 
surprise, therefore. to. read, In Query 1 0342. 
your statement.  that "the two spheres of the 

sure of the water a s  it  go.es do.wn deeper and 
deeper.  it  becomes still heavier with reference 
to the water than It . was a t  the surface. and 
at the surface it was heavy enough to ·sink. 
At greater depths i t  will  be able t o.  sink faster. 
since the water i s  not co.mpressed to any 
extent a t  greater depths than ' It Is near the 
surface. I f  anything can sink a t  all in water. 
it  will go. t o.  the bottom before I t  stops. 2. 
I f  a man gets into a tank of water resting up
on a pair o.f scales. and floats upon the water. 
will the scales register the man's exact weight 
In additio.n to. the wei!;ht of the tank and 
water ? Will it  make any difference whether 
he floats or lets himself sink ? The tank sides 
are high enough. so that no. water can o.Ver
flow. A. The balances will  show the weight 
o.f the man in addltio.n to the weight of the 
tank and the water. When the man gets Into 
the water, the water rises In the tank ; that. is. 
it becomes deeper. It is exactly the Eame as 
if more water were poured Into the tank.  No. 
one would doubt that the scales would shoW 
more weight if 100 ' Po.unds of water were put 
Into the tank. Why not when 100 pounds o.f 
man are p u t  in ? This question has traveled 
for a century In vario.us forms around the 
world. 

INDEX OF INVENTIONS 
For ' which Letters Patent of the 

United. States were Issued 

for the Week Ending 

February 1 9, 1 907. 

A N D  E A C H  B E A R I N O  T H A T  D A T E  
( See note at end ot list about copies of these patents. , 

Abradbig machine. Kitson & Relnholtz . • . • •  844.366 
Acid, purifying pyroligneou., J. R. Garro-

way . . . . . . . . . . . . . . . .  . . . .  . . .  . .  . .  . .  . .  . . .  845,860 
Adding machine, S. H. Drysdale . . . . . . . . . .  . - 844,505 
Advertising cabinet. E. Fletcher . . . . . . . . . . . .  844.344 
Aerial .navigation. H. M. Bellow • . . . . . . . . . .  844.J71 
Air and " dlstrlbutlng water and other fluids. 

.apparatus. for moistening the, C.  H. 
Prott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844.466 

All' cOII)pressor, J. O. Banning . . . . . . . . . . . . .  844, 648 
Air cOII)pres.or, H. H. Herrmann . . . . . . . . . . 844.724 
.AI�· cpmpressor governor, E. Hill . . . . . . . . . . .  844,801 
Air coupling device, automatic, Sutherland & 

Van Horne . . . . . . . . . . . . . . . . . . . . . . . . . . . . 844.483 
Alcohols and fatty acid. eO'ectlng a com-

. bjnatlon between selected members of 
t/le, E. Twitchell . .. . . . . . . . . . . . . . . . . . .  844.426 

Amu.eruent apparatu., A. L. N. Fleming . . . 844.720 
AlIIUllement device, C. L. Hagen . . . . . . . . . . . 844, 676 
AUA'le or splice bar, G. H. Williams . . . . . • .  845,025 
Animal trap. L. Haa . . . . . . . . . . . . . . . . . . . . . .  844,5i7 
Animal trap. L. C. Finkbeiner . . . . . . . . . . . . . 844.927 
Anthracene derivative, K. Thun . .. . . . . . . . . . 844,835 
Apllarel, wearing. E. M. Rosenquist . . . . . . • •  844, 539 
Auger, post hole, Trumbull & Volz . . . . . . . • .  844,684 
An'tographlc regl.ter. A. Krauth . . . . . . . . . . 844,370 
Automobile. E. CliO' . . . . . . . . . . . . . . . . . . . . . . 845.031 
Automobile controlling mean., Groesbeck & 

Radford . . . . . . . . . . . . . . . . . . . . . . . . . ' . '  . . .  844 868 
Automobile radiator. J. II. Long . . . . . . . . . . .  844. 685 
Axle straightening device. F. E. Turner • . .  844, 551 
Axle. vehicle. Raines & Schnes.ler . . • . . . • . •  844.893 
Axle. vehicle. R. Border . . . . . . . . • . . . . • • . • •  844. 91 6 
Bag. See Clotbe. pin bag. . 
Bait trap and hold"r. V. Le Beau . . . . . . . . . 844 . 945 
Bales. compressin�. S. J. Webb . . • . . . . . • . . . 844, 55S 
Baling press. F. S. Robinson . . . . . . . . . . . . . . . 844,751 
Ball transmitter. carbon. Turner & Johnston 844.685 
Bandage rolls, etc. , machine for brushing, 

J. E. Lep . . . . . . . . . . . . . . . . . . . . . . . . . . . . 844. 816 
Ba.ket, hamper. etc . .  J. A .  Monls . . . . . . . . . •  844 . 826 
Battery vent valve, F. J. Scbalow . . . . . . . . . •  844. 755 

�:��n:�r��'if!.��n�.
g ��es�imC,j . .  �' . . �:??� : : : :  �H�g 

Beater or mixer. A. W. Cram . . . . . . . • . . . . . .  844,499 
Bed bottom f�bric, H. E. Laughlin . . . . . . . .  844.682 
Bed,- invalid. S . C. Kagarice . . . . . . . . . . . . . . .  844,362 
Bedbug tMP, J. E. Brundln . . .  , _ . . . . . . . . . . .  844,919 

Belt checking device. A. Dean . . . . . . . . . . . . .  844,851 
Belt, electric, R. Wingren . . . . . . . . . . . . . . . ,- 844, 572 
Belt fastener. P. Tessier . . . . . . . . . . . . . . . . . . . 844,976 
Belt shifter rods · or poles, means for at-

taching, J. E. De Tamble . . . . . . . . . . . . . .  844.333 
Belt shipping mechanism, C .  Berry . . . . . . . . . 844, 653 
Bending machine. L. H. Gardner . . . . . . . . . . •  844,789 
Billets. swaging, S. E. Diescher . . . . . . . . . . . .  844 , 334 
Binder. temporary .  W. S. Mendenhall . . . . . . 844 . 604 
Block forming machine. W. C. Burrell . . . . .  844, 709 
Block signal system, L. A. Hawkins . . . . . . .  844,797 
Blower. steam t1'be, J. C. Bennett . .. . . . . . . .  844 , 493 
Boat. life, C. Lehnert . . . . . . . . . . . . . . . . . . . . . 844, 372 
Boller. S. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  844, 695 
Boiler flue cleaner, I!hearn, G. Patterson . . . . 844, 740 
Boot . and shoe tree or stretcher. C. W. 

Evans . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  . 

��rile,
f��, t: cIf';m���:r��� : :  : .' .' .' : : : : : : : : : : : 

BottIe, G. N. Hardesty . . . . . .. . . . . . . . . . . . .  . 
BottIe. non-refillable. C. A. Grimm . . . . . . . .  . 
BottIe, non-refillahle, J. Husser . . . . • . . . . • • .  
BottIe, non-refillable. L. E. L. Themke . . . • .  
Bottle stopper. C .  Radbruch . ; . . . . . • . . . . • • •  
Bottles. valve mechanism for. D. H.  Monks . 
Bracket. T. C. Best . . . . . . . . . . . . . . . . . . . .  . . 
Bracket and' support therefor, J. Knape . . .  . 
Braiding machine. A. Mann . . . . . . . . . . . . • • . .  
Brick composUioD, L. ElkuB • . . . . . . . . . . . . . .  
Brick drier. I. C. Jone . . . . . . . . . . . . . . . . . . . .  . 
Brick drying and conveying apparatus, J� H. 

McKenzie . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bridle for horse., S. P. Nnut . . . . . . . . . . . .  . .  

�����: ro�r�;'E�'P�':'k'!i������� : : : : : : : : : : : : :  
Buckle, Roy & Burton . . . . . . . . . . . . . . . . . . . .  . 
Buckle, trace, J. T. Barker . . . . . . . . . . . . . . . .  . 
Building block, Sewall & Keene . . . . . . . . . . .  . 
BUilding .tructure, R. Yoakum . . . . . . .  ; • . •  _ 
Bnndle loader. J. S. Richardson . . . . . . . . . . .  . 
Bung and cork extractor. J. Pfab . . . . . . . . .  . . 
lIurette, automatic, A. J. Marschall . . . . . . .  . 
Cabinet, credit. Ellett & Vick . . . . . . . . . . . . . •  
Cabl�et. delivery. D. H. Wehagen . . . . . . . . . •  
Cableway, .uspen.lon, McCormick & Flory . .  
Calcnlatlng device, B. M.  Des Jardin • . . . . . .  
Campaign device, G. A. Beidler . . . . . . . . . . .  . . 

844, 786 
844, 992 
844. 579 
844. 866 
844. 348 
844.727 
845 , 015 
844, 400 
844,733 
844,494 
844,367 
844,377 
844, 668 
844,806 

844, 738 
845,0()4 
844,833 
844, 395 
844,540 
844,707 
844 , 4 1 6  
844,988 
844.747 
844.396 
844,686 
844,338 
844, 431 
844,386 
844, 554 
844,492 
844,603 Camping outfit, combination, C.  Massey . . . . •  

Can. See Rectangular can. . 
Can. and the like. apparatus for treating 

tin, M. Leitch . . . . . . . . . . . . . . . . . . . . . . . . . 844, 373 
Candy machlnp, Z. S. Hoffman . . . . . . . . . . . . .  844,939 
Cane knife. foot power. W. L. Spencer . • . . .  844, 625 
Car. Boole & Stephenson . . . . . . . . . . . . . . . . . •  844,915 
Car. auto snow, J. Sherwood . . . . . . . . . . . . . . 844,963 
Car brake staff. railway, E. Posson . . . . . . . •  844, 465 
Cllr coupling. A. J. B",eley . . . . . . . . . . . . . • .  844, 491 
Car guard • •  treet railway, S. E. Pressler . . .  844,743 
Car haul safety device, W. W. Macfarren . •  844, 376 

g:�. �::,���n��¥Rb��, :. . T�·R��f��� : ·. : : : : : :  �!!:��� 
Car .witching mechanism. railway, W. C. 

Sharp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 844, 757 
Car ventilator, P. P. Carroll . . . . . . . . . . . . . .  844,496 
Car vestibule. E. L. Forsgren . . . . . . . . . . . . . .  844. 585 
Cars, card holder for railway. E. Gurley . . . •  844,933 
Cars, steam heating system for railway, A. 

Hlllisch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 845.002 
Carbnreter, L. henault . . . . . . . . . . . . . . . . . . . .  &44,894 
Carbureter; C. Smith . . . . . . . . . . . . . . . . . . . . . . &14,900 
Carbureter. M. D. Colbath . . . . . . . . .  844, 995, 844,996 
Carbureter for explosive engines, double, T. 

L. & T. J .. Sturtevant, reissue . . .  ; . . . . . .  12,611 
Card, score. P. H. Keefe . . . . . . . . . . . . . . . . . . . 844,807 
Cards. feeder for intermediate. Petterson & 

Rae . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 844.741 
Carrier holder. filling, Bolsonneault & 

Boucher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,318 
Ca.ting machine, McGlone & Ro.s . . . . . . . . • •  844.460 
Catapult, S. D. Dills . . . . . . . . . . . . . . . . . . . . . .  844,665 
'Catheter user's mechanical assistant, J. F. 

Spalding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 844.478 
Cement and apparatus therefor, process of 

burning, C. EllI . . . . . . . . . . . . . . . . . . . . . . .  844,857 
Cement block machine, J. H. Miller . . . . . . . . · 844.457 
Cement building block making machine, A. 

H: Coombs . . . . . . . . . . . . . . . . . . . . . . . . . . . . 844. 711 
Cement, manufacture of, F. M. E. von Mol· 

lenbruck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 844,530 
Cement roofing tiles. machine for making, J. 

Llenlng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 844,602 
Cesspool. E. Helber . . . . . . . . . . . . . . . . .  " . . .. 844.451 
Chain, drive, G. G. Howe . . . • . . . . . . . . . . . . . .  844, 805 
Chain. solid link knife jointed, H. A. Honse 844.869 
Chair, J. Salomon . . . . . . . . . . . . . . . . . . . . . . . . .  844,752 
Chillr. J. S. Lester . . . . . . . . . . . . . . . . . . . . . . . . 844, 881 
Change making machine, H. Binney . . . . . . . . 844,654 
Check. sale., G. Helner.dorf . . . . . . . . . . . . . . 844,596 
Qhuck, drill, R. Temple . . . . . . . . . . . . . '.' . . . .  844 . 681 
Churn. T. J. Cheney . . . . . . . . . . . . . . . . ; . . . . .  844,327 
'Chu'rn and butter worker. combined. G. J. 

. Kaplan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 844, 678 
Churn. butter. S. M. Pear.on . . . . . . . . . . . . . . .  844,464 
Cigar lighting apparatu.. electriC, S. M. 

Meyer . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . .  844, 610 
Circuit breaker. F. O. Hartman . . . . . • . . . . . . 844,353 
Circuit breaker for electrical conductors, W. 

C .  Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,961 
Closure, valved, G. Demacakos . . . . . . . . . . . .  844, 332 
Clothes drier. folding, D. Sherlock . . . • . . . . . .  844 .962 
Clothes pin bag. 1. S. Vanderbilt, Jr . . . . . . . 844 , 686 
Clutph, J. A. Russell . . . . . . . . . . . . . . . . . . . . .. .  844,407 
Clutch, J. C. Daw.on . . . . . . . . . .  � . . . . . . . . . . .  844, 443 
Clutch controlled elevator, H. H. Cutler . . . . 844,661 
Clutching device, D. E. Krause . . . . . . . . . . . . .  844, 730 
Coal drill. J. Katull<a . . . . . . . . . . . . . . . . . . . . .  844,872 
Coal hod, G. J. Duffett . . . . . . . . . . .  844,714. 844,856 
Coat and hat raCk, combined, P. Hallen . . . .  844,864 
CoO'ee making apparatu •• W. C. Rlchard.on 844, 538 
CoO'ee pot filter, C. Monroe . . . . . . . . . . . . . • . .  844,953 
Coin controlled mechanism. ·M. O. Anthony . 844,909 
Colors. yello� and orange pigment, M. Becke 844,845 
Colnmn, G . .  F. Thorn . . . . . . . . . . . . . .  844,973, 844. 974 
Comb, J'. J. Schulz . . . . . . . . . . . . . . . . . . . . . . . . 844,413 
Comb and hat fastener,' combination, P. Ed-

wards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,785 
Compasses and , Similar instrument, C. M. 

Bernegau . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  844,772 
Compensating mechanism, O.born & Mannis. 844,462 
Compound engine, M. A. Neeland . . . • . . . . . . •  844.388 
Concrete and metal construction. A. L. 

Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 844.599 
Condensation preventer, E. O. Capen . • . • . . .  845,029 
Conden&er. N. H. Hiller . . . . . . . . . . . . . . . . . . . .  844,803 
Condnits. pulling box for, A. Hawkinson . . .  844, 354 
Confection forming machine, W. W. r,ysin-

ger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 844,883 
Control system. White & Pease . . . . . . . . . • . .  845. 023 
Control1er. H. E. White . . . . . . . . . . . . . . . . . . . 845 . 024 
Controller. three-wire reversible drum, T. E. 

Barnum . . . . . . . . . . . . . . . . . . . . . . . . : . . . . . .  844,652 
Controlling and positioning device, II. O. 

Hale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 844, 350 
Cord and rope machine appliance. P. M. 

Stegmaier . .  ." . . . . . . . . . . . . . . . . . . . . . . . . . .  844 , 971 
Cord or string cutter. A. F. Hoffman . . . . . .  844. 868 
Core. F. W. Young . . . . . . . . . . . . . . . . . . . . . . . .  844, 642 
Corner bead for the protection of pla.tered 

corners. metal. G. S: Knapp . . . . . . . . . . . .  844.812 
Corner strip, E. Nichol . . . . . . . . . . . . . . . . . . . . 844, 391 
Cot lIack, adjustable, H. C, Leavitt . . . . . . . .  845,039 
Cotton gin. L. David . . . . . . . . . . . . . . . . . . . . . . 844.442 
Cotton picker, O. H. P. Cornell . . . . . . . . . . . .  844.. 331 
Cracker bOX, J. II. Arthur . . . . . . . . . . . . . . . . . .  844. 706 
Crane, kettle. L. H. Relbold . . . . . . . . .. . . . . . . .  844, 470 
Crane, overhead traveling, C. L. Taylor, 

844.423, 
Crane, tunnel. E. L. Smith . . . . . . . . . . . . . . .  . . 
C'rate, R. Morgan . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Crate, knockdown, W. H. Barnes . . . . . . . . . .  . 
Creosote trap, E. C. Cole . . . . . . . . . . . . . . . . .  . .  
Cro.. tie. metallic. M. F. Bonzano . . . . . . . .  . 
CuO' holder, G. L. ScheO'er . . . . . . . . . . . . . . . .  . 

844,424 
844.624 
844, 955 
844,649 
844 . 92 1  
844,774 
844, 621 

Cultivator and fertilizer dl.trlbuter, G. D. 
Bennett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,912 

Cnp and cup handle. G. F. Walker . . . . . . . . .  845,022 
Currents, -increasing the efficiency of alter-

nating. 1.  KIt.e" . . . . . . . . . . . . . . . . . . . . . . 844,810 
Currents, means to increase the efriciency 

of alternating. 1 .  KIt.ee . . . . . . . . . . • . . .  844. 878 
Curtain bracket. window. L. E. Gillmore . . . .  844 . 5 1 4  
Curtain pole, J.  E. Willson . . . . . . . . . . . . . . . . . 844 . 704 
Cutting board. W. A. Harman . . . . . . • . . . . . .  844. 592 
Cutting Implement. H. Harden . . . . . . . . . . . .  844, 5 1 8  
Dam and apparatus for and metbod of con-

structing the same. H. L. Cooppr . . . . . .  844. 49R 
Dental gold pellet holder. H. p. Davis . . . . .  844 .781 
Derrick.  Allan & Price . . . . . . . . . . . . . . . . . . . .  844.990 
De.igns to .urfaces, applying. D. B. Mar-

wick . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  844 . 380 
Die and 'pattern making machine, F. P. 

POeghllr . . . . . . . . . . .  ; . . . . .  • . .  • . . . .  . .  . . . 844,688 
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Display cabinet, lace curtain, C. B. West-
brook . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,432 

Display fixture, H. Frankel . . . . . . . . . . . . . . . .  844,670 
Display stand, G. H. Richardson . . . . . . . . . . .  844,402 
Display stand, Sardou & Stailtlander . . . . . . .  844,754 
Door hanger, T. C. Prouty . . . . . . . . .  844,467, 844,468 
Door lock, corridor, H. G. VOight .  . . . . . . . . .  845,020 
Door operating device, C. "7, & H. C. 

Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Doors, roller support for, L. Remond . . . . . .  . 
Draft mechanism for wagons, N. Halvorsen. 
Draft rigging and body bolster, separable, 

W. H. Scott . . . . . . . . . . . . . . . . . . . . . . . .  . 
Drawer pull, D. K. Snyder . . . . . . . . .. . . . . . .  . 
Dredge pin and joint, G. B. Shipley . . . . . . .  . 
Dredge pin and joint, E. L. Voy . . . . . . . . . . .  . 
Dredge pin and jOint, L. P. Martin . . . . . . .  . 
Drying fra.::ne, Miller & Horning . . . . . . . . . . .  . 

844,659 
844,471 
844,351 

844. 897 
844,902 
845,014 
845,021 
845,040 
844,687 

Dust removing device, sanitary, E. I. 
Nichols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 844,535 

Dye and making same, monoazo, T. Kroeber 844,814 
Dye and making the same, blue quinoliu, 

B. Homolka . . .  " . . . . . . . . . . . . . . . . .  . . . . .  844,804 
Dye, making an anthracene, R. Bohn . . . . . .  844,914 
Dyestuffs from waste dye liquids and wash

ing liquids, apparatus for recovering 
sulfur, J. Schmitt . . . . . . . . . . . . . . . . . . . 845, 013 

Dynamo, portable, G. A. Allen . . . . . . . . . . . .  844,991 
Egg tester, H. H. Brown . . . . . . . . . . . . . . . .  844,441 
Electric circuit metering and controlling 

system, J. J. Wood . . . . . . . . . . . . . . . . . .  844,436 
Electric conductors, safety device for over-

head, E. Giraud . . . . . . . . . . . . . . . . . . . . .  845,034 
Electric controller, E. Marshall . . . . . . . . . . . .  844,379 
Electric heater, E. R. \Vaterman . . . . . . . . . .  844,979 
Electric light switch, J. McGavock . . . . . . . .  844,533 
Electric motor, Meston & Finch . . . . 844.383, 844,384 
Electric motor, �. B. Wantz . . . . . . . . . . . . . .  844,701 
Electric motor controller, H. U. Hart . . . . . .  844,352 
Electric motor controllers, alternating cur-

rent retaining device for, T. E. 
Barnum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,650 

E1ecl'tric motor drum control�r, T. E'� 
BlIrnum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,651 

Electric motor self-starter, H. H. Cntler . .  844,668 
Electric motor speeil controller, R. Temple . . 844,680 
Electric switch, C. E. Eveleth . • . . . . . . . . . .  844,787 
Electric switch controlling system, Hew-

lett & Eveleth . . . . . . . . . . . . . . . . . . . . . . . .  844,800 
Electric time switch, M. 1. Flowers . . . . . . . .  844,345 
Electric trimming apparatus, F. J.  Rush . . 844, 406 
Electrical protective apparatus, C. A. Rolfe 845,010 
El'ectrolytes, apparatus for regenerating, 

L. H. Baekeland . . . . . . . . . . . . . . . . . . . . .  844, 314 
Elevating graders, belt tightening appli-

ance for, T. R. McKnight . . . . . . . . . . .  844,387 
Elevator safety device, W. Lowry . . . . . . . .  844,947 
Enamel ware, china, porcelain, majolica, 

glass, etc . ,  decorating, R. Gottlieb . . . .  844,516 
Engine cooler, explosive, E. A. Johnston . • •  844,677 
Engine coupling, traction, R. Johnson, Sr . . •  844,522 
Engine frame, locomotive, Westlake & 

'l'homas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,765 
Engine regulating device, gas, H. S. 

Molony . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . .  844,825 
Engine spark plug, explOSive, A. R. Bul-

lock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 844,495 

" St " Foo� anel Power ar Screw Cutting 

Lathes 
Send for Catalogue B. 

SENECA FALLS MFG. CO. 
695 Water Street, 

Seneca Falls, N. Y., U. s. A.  

E ng i n e  and Foot Lathes 
M A C H I N E  S H O P  O U T F I T S ,  TOOLS A N D  
S U PPLI ES. �EST MAT E R I A LS. B EST 
WOR K M A N S H I P. CATALOG U E  F R E E  

SEBASTIAN LATHE CO • •  120 Cu lvert St. ,  Cincinnati ,  O. 

FRICTION DISK DRILL 
FO R L I G HT WOR K .  

lias These Great Advantages: 
The speed can be instantly changed from 0 to 1600 without 
��ow;l��, o��f�f�l�!a�e;!f�t:,°;'he: =Era\11��tC�� ¥:ri�:���fl� 
:�r:: l�Sd;illgbe.;ak.;��der£�cs�:�nlo�rrJ;m\f�:I��:� 

W. F. & JNO. BARNES CO., Established 1872. 
1999 Ruby Street, 

The Best 
Dry Battery 

Rockford, Ill. 

AUTOMOBILE 
for SPARKING 

IS THB 

Becko Spark Cell 
4 Cells $VJI> 

.J, H. BUNNELL & CO. Electrical Manufacturers 20 Park Place, NEW Yo 

How to Construct 
An Independent Interrupter 

In SCIENTIFIC AMERICAN SUPPLEMENT, 161 1>, 
A. Frederick Collins describes fully and clear l y  with 
the help of good drawings how an independent multiple 
interrupter may he constructed for a large Induction 
coil. 

This article should be read in connection with 
Mr. Collins' article in SCIENTIFIC AMERICAN SUPPLE· 
MENT. 160I>, " How to Construct a 1 00.Mile 
Wireless Telegraph Outfit." 

two�ab�d�����;��r 
cri':�sJ�af::'�� ;f;g;;ents for the Engine speed regulator, C. 4. Stickney . • . •  844,759 

Engine speed regulator, gas, T. Hollnagel . 844,359 
Envelop opener, C. G. Bauer • . • • . • . • • • . . • •  844,770 

�i��������' t: �: �g:J.���r . : : : : : : : : : : : : : : :  �::m MUNN 6:. CO. ,  3 6 t  Broadway , New York 

Saving 
E nergy 

means m uch i n  
stren uous days. 
is why 

Telephone 
Service 

is  so h e l pfu l i n  
home and office. 

these 
That 

both 

N E W  YO R K  T E L E P HO N E  CO. 
I 5 Dey Street. . 

The MaJ·or Reversible 
Valveless 

Hoist. electrically controlled skip, H. H. 
Cutler . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . .  844, 662 

Hoisting apparatus, P. W. Sieurin . . . . . . . .  844,477 
Horse detacher, H. A. Smith • • . . . . . . . . • • • .  844,548 
Hose rack, W. McClintock . . . . . . . . . . . . . . . . 844,531 
Hydraulic elevator, W. L. Weber . . . . . . . .  844,488 
Hydrocarbon burner, J. J. Richardson • • • • • .  844,537 
Incandescent mantle support, M. Offenberg. 844,657 
Inhaler, M. Green . . . . . . . . . . . . . . . . . . . . . . . .  844,449 
Ink well or stand, W. E. Pitcock . . . . . . . . . .  844,830 
Insect trap, G. Dittmann . . . . . . . • • • • • . . . •  844,503 
Insect trap; N. W. "ills et al . . . . . . . . . . . .  844,951 
Insulating the interior sides of hollow' 

bodies, O. Kosztovits . . . • . . . . • . • • . . • . •  844,369 
Insulating wire holder, A. Hatchett . . . . . . . .  844. 796 
Internal combustion motor, J. Treen . . • • . .  844,836 
Ironing table, A. L. Miller . . . . . . . . . . . . . .  844, 732 
Jaw crusher, M. G Bunnell . . . . . . . .  , • . • . .  845, ()28 
Journal box, S. Murphy . . . . . . . . . . . . . . . . . .  844,887 
Jnstifying apparatns, E. Wentscher . . . . . .  844,570 
Key changing device for keyed instruments, 

J. Ramsperger . . . . . . . . . . . . . . . . . . . . . . . 844,401 
Kneading and mixing machine, E. F. Wieda 844,840 
Lacing hooks, gage attachment for machines 

for setting, W. Halkyard . . . . . . . . . . . . . 844,591 
Ladder and bench, combination, A. G. John-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  845, 036 
Lamp, L. W. Anderson . . . . . . . • . . . • . • . . . . •  843,311 
Lamp, acetylene, S. M. Meyer . . . . . . . . . . . . . . 844,607 
Lamp, arc, Bennett & Miner . . • • • • .  : . • . . . .  844,439 
Lamp chimney, incnba , or, W. A. Sumner . .  844,626 

Mart·ne Engt·ne for 1907 Lamp, electric arc,. F. Janecek • . . . .  : . • . .  844 . 361 
Lamp for automobIles and other vehIcles, 

1� H. P. $33. 75 Lam�' l�k, �;;.;��d�;,��,�t .. . j: · ii . .. B�Y�� : : : : :  �:!:�� New features, better engine, stA1<er, Lamp self-lighting attachment S. M. 
" '" :Do;neh�= �o::d fo�stati�::: I 

Meyer . .  '. ' . . . . . . . . . . . . . . . • . : . . . . . • . . . .  844,731 
I arywork. We built and sold Lamp socket, .Incandescent, J .. G . . Pet.erson . •  844, 829 

five thousand en Lamps and 011 stoves, electrIC lIghtIng de-
giu.eft last year. vice for, S. M. Meyer . . . . . . . . . . . . . . . . . 844,605 

• W e  a r e  Lamps, electric lighting apparatus for in-b u i ld I n g  candescent and other gas, S. M. Meyer . .  844,611 :��e�us:�i� Lam�s, luminant .in electric incandescent, 
year from 1 1-2 to 20 H. P. If you want agency, write at once. Lan: ' ro��r,

F J. CW�be; . : : :  : :  : :  : :  : : : : : : : :  : : :  �::�l� 
DETROIT GAS ENOINE AND MACHINERY CO. LanterL holder, W. T. Gover . . . . . . . .. . . . . .  844,672 

58 East Congress St. , E., Detroit, Mich. Last, hinged, G. G. & J. C. Schelter . . . . . .  845,011 
Last, shoe, J. C. SChelter . . . . . . . . . . . . . . . .  845,()12 

RP.duce frictIon H mentally " and mefull particulars about Frictionless. We can run hot with it. 
Chestnut St., Chattanooga, Tenn. 

bas from the first shown itself to be 
of superior design. Mechanical 
ideas of proven w orth, combined 
with the best materials and careful 
attention to details make it 

THE LEADER OF ITS CLAbS. 

L. BARKER, NORWALK, CONN. 

Latch for doors, etc. , sure catch, J. B. 
Aikin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,907 

Lathe, screw cutting, J. C. Smith . . . . . . . . . . 844,831 
Lathe tool holder, Reiss & Clark . . . . . . . . . .  844,689 
Leach clearing apparatus, portable, O. Seidel, 

Jr . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .  844, 693 
Life preserver, M. Cline . . . . . . . . . . . . . . • • . .  844,580 
Lifter. See Pan and vessel lifter. 
Lifting jack, L. J. Dunn . . . . . . . . . . . . . . . . .  844,784 
Lineman's chair, Yeakel & Ireland . • . . . . • .  844,641 
Linotype machine attachment, W. N. Bow-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844, 917 
Liquid cooling apparatus, H. L. Doherty . . . . 844,336 
Liqnids, thief for testing, T. R. Wey-

month . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,433 
Liver cutting board, J. Meyers • • . . . . . .  , • . .  844,529 
Loading apparatus, trimming device for, 

S. J. Blake . . . . . . . . . . . . . . . . . . . . . . . . . .  844,317 
Lock and latch, H .  G. Voight . . . . . . . . . . . . . .  844,763 
Locks, keyhole shntter for, H. G. Voight . .  845,019 
Locomotive, W, L. Austin . . . . . . . . . . . . . . . .  844,768 
Locomotive, S. M. Vauclain . . . . . . . . . . . . . . . 844, 978 

Excavator, M. D. Rochford . • . . . . . • . • . • . • .  844,959 ______ -:=;::.::;:==========;:=;:;:=====::;;:=::;;===:;=::=::::., Extension table, G. W. Peek . • . . . . . . . . . • • .  844,616 
Extractor. See Bung and cork extractor. A b t d M - P d t 

Loom pattern mechanism, B. if. McGuiness . 844,736 
Loom selvage motion, C. F. Roper . . . . . . . . .  844,404 
Loom stopping mechanism, wire, H. Lindsay 844,818 
Looms, automatic tension device for, E. 

Keuser . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  844,523 
Eye protector, E. Mirovitch . . . . . . . . . . . . . . 844,952 S es OS an ainosla rA ,06" S Eyeglass or spectacle mounting, E. Clarke . 844,328 " V "  Eyeglass spring, M. Gold . . . . . . . . . . . . . . . . 844,999 
Eyeglasses, P. Peck . . . . . . . . . • . . . . . . . . • • . .  844,394 STEAM PIPE AND BOILER COVERINGS.  "J· M "  ASBESTOS ROOFING . 
Eyeglasses, A. C. Kintner . . . . . . . . . . • . . . . .  845,037 ASBESTOS PAC K I N G  (For al l  pu rposes) . ASBESTOS FABRICS. 
E'abric opening and stretching apparatus, ASBESTOS FI RE.RESISTJ N G  CE MENTS. KEYSTON E  HAIR INSU LATOR. 

W. Birch . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,316 ASBESTOS B U I L D I N G  MATERIALS. ELECTRICAL SU PPLIES. Fare
sc�

e
��1j��kfC����

i
.
n
.� . .  �::�.a.�i

��
, . .  � • . .  ?: 844,692 M .  VV. d O K N S - M A N V I L L E  C O .  

Farm gate, H .  E. Williams . • . . . • . . . . • • . .  845,026 New York, Mi lwaukee. Chicago, Boston,  Ph i l adelphia, St.  Louis,  Pittsburg,  C l eveland,  New O rleans, Kansas 

�::�in��
t
�ie:�fn��

t
��d �ie!����;

n
�pp-.:r·at;,·s: 

844,873 C ity. Minneapol is ,  San Fra ncisco, Los Angeles,  Seatt le .  London. 
combined, E. B. Anderson . . . . . . . . . . . .  844,842 

Fence post setting tool, W. Hunter . • . . . . . .  844,726 
}i'encing tie, wire, e. T. Collar . . . • . . . . . .  844,032 
Fender support, D. McCausland . . . . . . . . . .  844,459 
Fertilizer spreader, J. O. Linden . . . . . . . . . . .  844,374 
File clip, Ellett & Vick . . . . . . . . . . . . . . . . . . . . 844,339 
Filter . A. J. Sheridan . . . . . . . . . . . . . . . . . . . .  844,417 
I" ilterlng apparatus, G. L. Bayley . . . • . • • • •  844,L8 
Fireproof construction for buildings, J. 

Jacobs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,944 , 
Fireproof stair structure, E. E. Schachner. 844,408 
Fishing net, E. H. Haskell . . . . . . . . . . . . . . . .  844,594 
lJ'ishing seine, N. Elenterius . . . . . . . . . . . • . •  844,925 
Fleece dividing apparatus, A. Lejeune . . . • . •  844, 683 
lJ'lour, grits, and the like, apparatus for 

aerating and cleaning, C. Trettau . . . . . .  845,016 
Flue cleaner, G. C. French . . . . . . . . . . . . . . •  844,928 
lJ'luid pressure engine; Allen & Vickers . . . • . .  844,437 
}'luid regula tor, 'r. Lowe . . . . . . . . . . . . . . . .  844 , 946 

COURSES BY CORRESPONDENCE----= 

to t���r�:l; w!::e�uR�:�!�����::�c:!��:� ��dfi��IK;!�t���� f�::e a�:�;::��'"lle� trldans "'�anted," " Engineers Wanted," advertisements with the vast number of clerks, stenographers and bookkeepers looktng for work. Every new skys"rapet", factory or business block incre!l8es the demand for trained men. Here is your opportunity to get a practH'al education by employing your spare time. Study the subJects c:trefully, let us know which positIon 
fu:s;;��IS Ih��J�b!�� ���E'it O�l CH1R�E, °i1r i2�-P;fi� 
AM�oRI�A�·

t
scfHt&iOl"POj: CORRESPONDENCE 

CHICAGO, ILL . Mention Scientific American 3-2-07 

... Mechanical Drawln� ... Electrical Engineermg 
:::����::i�iltr�ftf::ring . .. Sheet Metal Pattern Drafting ... Heatinlr, Ventilation and Plumbing ... Steam Engineering ... Civil Engineering 
•.. Archit�ture � .. Textl)!! 

Looms, cloth finishing device for, E. Bloom . 844,848 
Lubricator, Buckley & Sherry . • . . . • • • • • • •  844,324 
Lubricators, sight feed for, J. Sherry . • . •  844, 418 
Mail bag catcher and dellverer, Logan & 

Greene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 844,527 
Mail bag holder and deliverer, Kimple & 

Eiler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,365 
Mail carrier, Russell & Sayler . . • • . . • • • • • • •  844,960 
Mail carrying apparatus, C. N. Libey . . . . . . . 844,526 
Mangle, A. Bess . . . . . . . . . . . . . . . . . . . . . . . . . . 844,773 
Mantle impregnating machine, E. D. Ander· 

son . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . 844,644 
Manure fork or carrier, L. Kniffen . . . . . . . . .  844,524 
Marble, integral or thorough coloration of, 

E. L. Belloni . . . . . . . . . . . . . . . . . . . . . . . .  844,846 
Mattress frame, F. G. Gale • • . . . . • . • . • • . .  844,788 
Measuring device, rotary, E. G. Kimmell . . •  844,364 
Measuring machine, cloth, rr. H. Nance . . . .  844�739 
Meat cutter, S. D. W�eeler • • . . . .  , • . . • • . .  844,434 
Mechanical movement, T. C. Prouty . . . . . .  844,469 
Mechanical movement, V. Smorowski .  • • • • •  844,696 
Metal packs, finishing, C. W. Bray • • • • . •  844,323 
Metals from sulfids, obtaining, T. J. Hes-

kett • • . • • • • • • • . • . • • . . . . . . . . • . • • • • • • . . .  844,452 
Metals from their ores, separation of, R. E. 

Saunders . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844, 620 
Metallic tie and rail fastener, S. Sznutchko 844,832 
Mill roll controlling and pOSitioning device, 

B. O. Hale . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844. 349 
Molding apparatns, McKee & Schilling . . . •  844,737 
Molding machine, H. W. N. Cole . . . . . . . . . .  844,330 

Fluid shut off, automatic, E. L. Cridge . . . 844,923 
Folding chair, W. Gymer . . . . . . . • . . . . . . . .  844,674 
.F'olding machine sheet registering device, 

starts Rnd runs Motion and housing therefor, means for con-
Engines without Batteries. Mot;,.""rt��g'br�ki;g ����r';t�'rB; ' ���t��i ' BY;': 844, 455 

H. K. King . . . . . . . . . . . . . . . . . . . . . . . . . . 844,809 
Food products, apparatus for treating, D. 

Genese 844,512 
Ii'ormaldehyd�' g��;e'r�t��: 

. R: . . W· . . D�cig� : : : : : : 844, 855 I �ersons Ill . over two hundred to�ns 

Jj"ruit picker, P. Koerper . . . . . . . . . . . . . . . . 844,601 i In the Umted States and Forelg-n 
.H'urll�ces,. apparatus for regulating comb,?-s. I Countries now operating. Not a 

Fuseh��dlll�w�t�h�' c�������, . ii: . G�is��h���� ��:�gi I failure anywhere. Pays
. 

tn towns 

Game apparatus, T. J. Falvey . . . . . . • • . . .  844,507 I of 5. 000 or more. Pnce ranges 

Game apparatus, E. A. Larsen . . . . . . . . . . . .  845 , 038 from $2, 000 to $5, 000, according to 
Garment clasp, J. D. Karle . . . . . . . . . . . • . . .  844,679 1' territory selected, Earns net from 
Garment, combination, L. S. Foerster . • .  , .  844,508 $2,000 to $01, 000 a year and we g��:��i �!�i����: 1. �. ��rf::'�� : : : : : : : :  �::��� can prove it. 
Garment· hanger, E. L. Henderson . . . . . . . .  844.597 Carpets amd everything cJeaned without removal from Boor g:�

mC�';.\r�I'i7�g �'ea:�
g
��

r ii.· o�hik� . : : : : : :  �N�� or room. 

g::, :�'K!�:ior�' a��t:l��!� S: · M:: . M�Y��: . .  844,694 Station�r� Plants fo� Residences. �otels. Ch�rches. Theatres. 

, 844,606, 844, 609 1' Office ButldlllgS, HOSPItalS. etc. EstImates furrushed. 
Gas lighting, producing mantles for incan-
Gas ��"s1��, �: �. B�ch��n���.I�

i
.
e
.
r
:844,3i2: �:Ui� We Own the Patents 

Gate, .J. C. & J. A. Fischer . . . . . . . . . . . . . . .  844,859 
Gate, J. F. S. Goble . . . . . . . . . . . . . . . . . . . . 844,930 
Gate, C.  J. Singer . . . . . . . . . . . . . . . . . . . . . . . 844,964 
Gear cutter, turret, E. R. Fellows . . . . . . . .  8:14,717 
Gear cutting machine, W. A. Jordan . . . . . .  844,729 
Gear mechanism, change, W. L. Schellen-

bach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,541 
Gearing, F. B. Tyson . . . . . . . . . . . . . . . . . . . .  844,761 
Gearing for drilling machines, etc. , A. E. 

Newton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,390 
Gearing, transmission, R. Symmonds . . . . . .  844,760 
Glass amalgamating and annealing oven, 

wire, J. I .  Arbogast . . . . . . . . . . . . . . . . .  844,705 
Glass articles, apparatus for fire polishing, 

S. O. Richardson, Jr. . . . . . . . . . . . . . . . .  844,472 
Glass, manufacture of wire, F. L. O. 

Wadsworth . . . . . . . . . . . . . . . . . . .  844,484, 844,485 
G lass, method of and machine for making 

wire, N. Franzen . . . . . . . • . . . . . . . . • . . . .  844 , 587 
Glass plate holding clamp, L. Gallot . . . . .  844,346 
Glass press, H. B. Koehler. . . . . . . . . . . . . . . .  844,600 
Glass, producing wire, J. I. Arbogast . . . . . .  844,767 
Glass sheets, making, F. L. O. Wadsworth . . 844,552 
Glasses, cover for, R. L. Adams . . . . . . . . . .  844,906 
Glassware making machine, E. S. Hutton . . 844,942 
Gluing machine, cardboard, P. Lawrence . . . .  844,880 
Grain distributer, H. B. Bozard . . . . . . . . . .  844,322 
Grain improving apparatus, C. Trettau . • . . .  845,017 
Graphite and deflocculation thereof, de-

flocculated, E. G. Acheson . . . . . . . • . . . . .  844,989 
Grate bar, A. L. Howard . . . . . . . . . . . . . . . . . 844,941 
Grave filling device, C. E. Rice . • . . . • . . . . . .  844;895 
Grease pot, T. Gill . . . . . . . . . . . . . . . . . . . . . . .  844,513 

Over twenty - many others pending'. Infringers are being

ROTARY 

and will continue to be 
prosecuted . 

Oen'l Compressed 
Air and Vacuum 
Machinery Co. 

446Z Olive St. 

ST. LOUIS, U. S. A. 

Catalog 
upon request. 

AUTo-a, ARK ER 
Ignition dynamO for gasoline englne& and 
automobiles. 

DVNN MACHINERY CO. 
Dept, T Atlanta. Ga. 

PUMPS AND E N G I N ES. 
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and engine from 1588 and illustrated with clear draw
ings showing the construction of various forms of 
pumps and engines. 38 illustrations. Contained in Grinding machine, cutlery, C. L. Joy, 

844,870. 
Grindstones, water pan or hood for, E. H. 

844, 871 ��ci'
L
l�::�� �i ��,',J l b�.' aM �Il �e:s�:I��S.

cents 

Cheesbro . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  
Hacksaw, E. Wentworth . . . . . . . • . . . • . . • . . .  
Hair crimper, J. F. Martin . . . . . . . . . . . . . . .  . 
Harrow, J. L. Ware . . . . . . . . . . . . . . . . . . .  . 
Harvester, '£. M. E. Seierup . . . . . . . . . . . . .  . 
Harvester, cotton, J. O. Dickinson • • . • . . . . . .  
Hay carrier, H. L. Ferris . . . . . . . . . . . . . . .  . 
Hay rake and cocker, W. C. Trussell . . . . .  . 
Hedge trimmer. P. F. Seabloom . . . . . . .  . .  
Heel attaching machine. E. Woodward . • . . .  
Heel, boot and shoe, J. F. Lober . . . • • . . . . .  
Hinge, J. W. T'atum . . . . . . . . . . . . . . . . . . . . .  . 
Hitching device, horse, J. E. Hugus • . • . • . . .  
Hog carrier, R. Henderson • • • • • • • • • • • • • • •  

I 5Hi! 1[1 Kerosene Oil Engines 
844,764 

�!!:�zg I Marine, Stationary, Portable 
844,719 NO DANGER, Maximum Power, Li/:ht-
845.018 est Weight. Simple. Reliable. EconomICal. 
844.414 No Batteries, Self Igniti on by Compres· 
844, 573 siou. Fully 1<'1lRranteed. Write for Cata· 
844,882 I logue S. A. IIJr No charge for packing. 

��!:�� I INTERNATIONAL OIL ENGINE CO. 
844,357 I 3S Murray St. , New York., U. S. A. 

No other machine can do it successfully tern for connecting, F. E. Case . . . . . . . .  844,777 
J�c�;�tO����� f:�e:rtsdri��edN� b�ii Motors, oil retaining device for explosion, 

or switch necessary. No batteries J. L. Didier . . . . . . . . . . . . . . . . . . . . . . . . .  . 

whatever, for make and break or Mouthpiece guard, sanitary, R. R. Macgill . •  
844,853: 
844,n49> 
844,769, 
844,427 if�S::!�nte��ter and dU!it-proof. :I�;:�s,

k��fa
ess 

l�it�hfr' f�� Pa�
k
:,

r
J'. '  A.' VY� : :  MOTSINGER DEVICE MFG. CO. Mowers, ratchet mechanism for lawn, L. E. 

4 Main Street, Pendleton, Ind., U. S. A. Baker . . . • . . • • . . . • . . . . . .  " . . . . . . . . . . .  , 844,844 
Mowing machine finger bar, Mehlhorn & 

GAS ENGINE DETAILl::l.-A; VALUA-
ble and fully illustrate d article on this snbject is con· 
tained in SUPPLEMENT No. 1�9�. Price 10 cents. Il'or 
sale by Munn & Co. and all newsdealers. 

.......o..- L E N S E S  
Besides making all kinds of PHOTOGRAPHIC LENSES 

we manufacture to order lenses of every descriptton. including 
stereoscope. surg-ical instrument, lantern lenses, magnifying 
mirrors. etc. Write for estimates and samples. We make 
3 5  different styles and sizes of 

PHOTOGRAPHIO SHUTTERS 
and our factory is especially equipped to manufacture fine 
small metal articles of all kinds. furnishing the dies if de
sired. Estimates on application. 
Wollensak Optical Co., 292 Central Ave., Rochester, N. Y. 

Shepard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844, 950> 
Muffler, J. E. Fairchild . . . . . . . . . . . . . . . . . . . 844,6691 
Multiplying and typewriting machine, W. 

W. Hopkins . . . . . . . . . . . . . . . . . . . . . . . . . . . 844,519 
Musical instrument, mechanical, P. Wuest, 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 844,984 
Musical instrument playing mechanism, au-

tomatiC, P. Wuest, Jr. . . . . . . . . . . . . . .  844,987 
MUSical instruments, valve for pneumatic, 

E. de Kleist . . . . . . . . . . . . . . . . . . . .  . . . .  844,879 
Musical sounds, device for registering vi· 

brations of, L. R. Wheeler . . . • . . • • . . •  844,838 
Nail feeding apparatus, G. D. Parker • • • • • .  844,463 
Nautical apparatus, F. Vanzini . . . . . . • . & • •  844,837 
Neckwear, article of, W. H. Hart, Jr . . • . • .  844,,795 
Needle threading device, R. Summers . . . . . .  844,482 
Notch cutting machine, L. W. Marshall, re· 

Issue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12,612 
Nut, adjustable sleeved axle, R. C. Williams 844,490 
Nut, lock, D. C. Mercer . . .  ; . . . . . . . . . . . . . .  844,382 
Nut, lock, H. F. Rieschick . . . . . . . . . • . • . • •  844,750 Keystone Well Drl-Ils Nut lock, A. L .  Strout . . . . . . . . . . . . . . . . . . . .  844,422 
Nut lock, L. M. Gilchrist . . . . . • . •  844, 588, 844,589 
Nut lock, F. W. Zollers . . . . . . . . . . . . . . . . . .  844,643 

for Artesian and Ordinary Water Nut lock, J .. K. Gourdin . . . . . . . . . . • • . . . . . .  844,862 
Wf'lls ; Mineral Prospectin� snll Nut lock, J. R. Thomas . . . . . . . . . • . . . . • • . •  844,972 Placer Testing tor Dredg-ers ; Nut lock, J. H. Baldwin . . . . . . . . . . . . . • • • •  844,993 Deep Drilling for Oil IUId Gas ; Oar, W. Fentzke . . . . . . . . . . . . . . . . . . . . . . . .  844,926 
��!�a��r\�!�b�rH��Po��fI�!: Oil burner flame spreader, J. H. Green-
etc. Our five catalogs are text� hagen . '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844, 931 
books in these Imps. Ores preparatory to smelting same, t reat-
KEYSTO NE W E LL WORKS Orga�
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p\p�

f, 
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Beaver Fal ls ,  Pa. Packages of merchandise, device for hold-
______________________ iug, G. G. Rohrssen . . . . . . . . . . . . . . . . .  844,690 

The Way to (jet Out of a Hole 
Is Not to (jet into It 

In measuring with this 
Combination Tl'lple
beam Roller Gau�e you 
can't make a mistake. 
A convenience. a labor .. 
saver for single, double or triple measurements. Pol
ished and nickel·plated. $1.25, postpaid. Catalorruo free. 
GOODELL·PRATT COMPANY G reenfield,  Mass. 

Packing, piston rod, H. W. Lee . . . . . . . . . . . . 844,525 
Padlock, �'. W. Schroeder . • . . • • . . . • • •  , • • •  844,412 
Pail, milk, J. J. Nolty . . . . . . . . . . . . . . . .. . 844,614 
Pan and vessel lifter, adjustable, A. M. 

• Mendelson . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Paper and paper board, C. Esser . . . . . . . . .  . 
Paper bag machine, E. E. Claussen . . . • . .  
Paper cigarette machine, N. Du Brnl . . . . • .  
Paper making machine, W. H .  Hoffman . . .  
Pen, fountain, J. S. Barnes . . . . . . . .  884,575, 
Pen, fountain, H. W. Bahr . • . . . . . . . . . • . •  
Pen grinding machine, G. Malpass . . . . . . .  . 
Permutation lock, L. B. Gaylor . . . . . . . . . .  . 
Phase splitter and clutch, H. H. Cntler . .  . 
Phonograph horn, A. Maurer . . . . . . . . • . . .  

P H OTO B A R C A I N S Photograph holder, E. H. Smith . . . . . . •  , . •  
Photographic printing apparatus, J. Kaut . , .  
Photographic shutter. G. Dietz . . . • . . . . . • . .  

844,528 
844,657 
844,329 
844,783 
844, 938 
844, 57G 
844 . 646. 
845, 006. 
844,448 
844,997 ' 
845, O()7' 
844 . 901 
844,680, 
844, 854' 
844.655, 
844,913: Cameras, Microscopes and Stereopticons 

at reductions of 40 to 75 per cent. 
Having- purchased from Messrs. Clegg & Co. their g-reat 

stock of standard apparatus. we are closing out this entire 
line at most unusual figures. 

Send for Photo Bargain List No. 24. Microscope Bargain 
List No. 12 E. Stereopticon Bargain List No. 10 U. 

WILLIAMS, BROWN & EARLE 
Dept. 6 918 Chestnut Street, PhUadelphla, Pa. 

Piano pedal action, G. Bjorklund . . . . . . . . .  . 
Piano pedal- attachment. A. C. Bergman . .  . 
Piano playing mechanism, automatic, P. 

Wuest. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 844,985 
Picker. See Cotton picker. 
Pinions and wheels, machine for manufac-

turing and mounting, A. H. Neureuther 844,389 
Pipe coupling, automatic air and steam, 

W. F. Thornton, .11' . . . . . . . . . . . . . . . . . . . . 844,975 
Pipe hanger, W. D. Van Brunt . . . . •  , • • • • . .  844, 977 
Pipe wrench, F. J. Dearborn et al . . . . . . . . . 844, 852 



G E NT L E M E N  
WHO DRESS FOR STYLE 

NEATNESS ,  AND  COMFORT 
WEAR THE IMPROVED 

BOSTO 
GARTER 
THE RECOGN.IZED STANDARD �The Name is stamped on.evef)rY . :.hI loop- �r �h"p 

CUSHION 
BUTTON 

C LAS P 
LIES FLAT TO THE LEG-NEVER 
SLIPS, TEARS NOR UNFASTENS 

GEO.FlIOSTCO.,Makera 
Boaton, MasB., U. S. A. 

.... _WfI'ALWAYS EASY�,""",,,,� 

YOU! .re no greater Inl.l lectually 
than your memor, . Easy, in.expen-

sive. Increases income ; gives ready memory for faces, names , .  business details, studies conversation ; deyel0i:s will, public 
�¥�:�A�gIiIIMeJ��n:A�boL, �38d Kt'iw. �a'l., �ii1lfl�� 

T H E: 

C¥� 
Runabouts, Touring Cars 

and Limousines ' 
National Engines have Bali-Bearing Cranka Shafts and Cam-Shafts. 

Hence, their wonderful power. 
The " NATIONAL " leaves nothing to be desired In 

Reliability, Endurance, Comfort 
and Elegance 

ModefF. 4 cyl . ,  40 H .P .  M o d e l  H, 4 cyl . ,  5 0  H.P.  
Model l, 6 cyl . ,  7 5  H . P. 

NATIONAL MOTOR VEHICLE CO. 
1019 E. 22d Street. Indianapolis. Ind. 

Members American Motor Car Mfrs. Assn., N. Y. 

METAL POLISHES. -FORMULAS F:JR 
Putz Pomades, Pastes, Liquids. Powders and Soaps . for 
polishing metals, are contained in SCIENTIFIC AJUERT
CAN SUPPLEMENT Nos. 1 �S:l ,  I �SS and I �S9. 
Price 10 cents each from this office and all newsdealers 

Scientific American 
Pit prop, P. Mommertz . . . . . . . . . . . . . . . . . . . .  844,38� 
Planter, W. H. Holsclaw . . . . . . . . . . . . . . . . . 845,003 
Planter, corn, H. W. Thomasson . . . . . . . . . .  844,550 
Plate lifter, C. F. Smith . . . . . . . • . . • . • • . . .  844, 966 
Pneumatic cleaner, P. Scbaner . . . . . . . . . . . .  844, 410 
Pocket book, imitation, F. S. Egloff . . . . . . . 844 . 337 
Pocket closer, T. Slackowski .  . . . . . . • . • . • . •  ' 844, 965 
Polisher and cleaner, W. J .. M. Hames . . . . . .  844. 865 
Portable house, A. H. Gill . . . . . . . . . . . . . . . .  844,861 
Potato digger, J. L. Albin . . . . . . . . . . . . . . . •  844, 908 
Powdered materials, receptacle for. W. West 844,640 
Power transmission device, W. T. Sears, 

844,415, 844,546 
Pressure mechanism, automatic clamping, 

J. M. Ginson et a1 . . . . . . . . . . . . . . . . . . . . .  844,515 
Printer' s  lead cutter. E. I .  Rice . . . . . . . . . .  844,746 
Printers' rollers, machine for cleaning or 

treating, G. Sague . . . . . .  , . . . . .  844,474, 844,475 
Printing plate, half tone, L. F. Smith . . . . . .  844,968 
Printing press feeding mechanism, A. F. 

Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,935 
Printing press ink fountain attachment, R. 

J. Greenway, Jr. . . .. . . . . . . . . . . . . . . . . .  844,673 
Printing press, rotary, F. Newbold . . . . . . . .  844,461 
Proj�ctiles, manufacture of armor piercing, 

R. A. Hadfield . . . . . . . . . . . . . . . . . . . . . .  844,675 
Pruning implement, J. Bingham . .  -. . . . . .  ', ' 845,027 
Pulley block, A. Opsal . . . . . . . . . . . . . . . . . . .  845.Ml 
Pulley rim, E. W. Keller . . . . . . . . . . . . . . . . . 844 . 363 
Pump, R. Huff . . . . . . . . . . . . . . . . . . . . . . . . . .  844,360 
Pump, non-overflow, B. G. Foster • • • • . . . •  844,445 
Pump, vacuum, J. J. Mullan . . . . . . . . . . . . .  844, 734 
Puzzle, A. G. P. Ebert . . . . . . . . . . . . . . . . . . .  844, 716 
Rail chair and tie. A. P. Sells . . . . . . . . . . . .  844 , 622 
Rail fastener, E. Thornberg . . . . . . . • . . . • • • .  · 844, 834 
Rail fastener, guard, Cleary & Garrity . . . .  844, 660 
Rail joint, Porter & Daubenspeck . . . . . . . . . .  844,399 
Rail joint, A. E. Spratley . . . . . . . . . . . . . . 844,970 
Rail jOint, step up, G. L. Hall . . . . . .  . . . . . .  944 . 794 
Railway gate, J. M. Harrington . . . . . . . . . .  844 ,721 
Railway motor cable support, - F. W. Gar-

rett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,790 
Railway rail chair, J. Crozier . . . . . . • . . • . .  844, 500 
Railway rail tie plate, C. E. Neubauer . . . .  844, 890 
Raihvay sleeper and connection, R. H. 

Ireland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844 ,943 
Railway tie and rail fastener. J. Nicholls . •  844,827 
RaHway tie construction, J. W. Webb • • . . • 844,489 
Railway wheel, A. S. Henry . . . • • • . . • • • •  845,001 
Ratchet, J. Hegerhorst . . . . . . . . . . . • • • . • . . • •  844. 356 
Ratchet, automatic, D. Kendall . • • • • • • • . .  844,808 
Receiver support, J. Heisch, Jr . . . • • • • • • • . .  844,722 
Receptacle, incased, L. B .  Schenck . 844,542, 844, 543 
Recording device. J. Dawson . . . • . • . • . • . . . .  844, 664 
Redal dilator, O. R. Harris . . . . . . . . • . . . . .  844, 450 
Rectangular can for dried beef and other 

articles, E. W. Carnes . .  ' . . . . . . . . . . . . .  844, 326 
Refrigerator, L. Desforges. Jr. . • . . . . . . . •  844,924 
Refrigerator door, C. Stotz • . . • . . . . . . . • . .  844,698 
Registering lock, E. F. Wells . . . . . . . . . . . . . . 844, 702 
Releasable connection, E. S. Clough • • . • . .  844,710 
Revolver, J. L. Garner . : . . . . . . . • • • • . . . • •  844, 671 
Ring bending tool, L. M. Morden • • • • • • • •  844, 885 
Rock dri!1, H. Deitz . . . . . . . . . . . . . . . . . . . . . .  844,582 
Rock drill spray, E. G. A. Rees-Glbbs . . . . . .  844,745 
RoUer. See Land roUer. 
ROlling mill, S. V. Huber • • . • . . • . • • • • • • • •  844,520 
Rolling mill feeding device, E. E. Slick • • • •  844,419 
ROOfing, sheet metal. D. J. Winn • • • • • • • • . •  844,983 
Rotary engine, J. C .  Simmons . . . . . . . . . . . . 844, 758 
Rotary engine, J. B. Martin . . . • • • • • • • • • •  844,824 
Rotary kiln, W. C. Shiner . . . . . . . • . . . • • • • •  844,623 
Rubber tired wheel, J. P . .Tohnston . . . . • •  844, 728 
Rule and calipers, extenSible, H. U. Prindle 844, 536 
Sad iron. A. A. Warner . . . . . . . . . . . . . . . . . .  844,638 
Safes, trap - for preventing the burglarizing 

of Iron, S. M. Harden . . . . . . . . . . . . . . . .  844,934 
Sash cord clamp, L. W. Strasbaugh . . . . . . . .  845,035 
Sash lock, W. E. Duckenfield . . . . . . . . . . . 844,667 
Saw dressing tool. E. R. Cobb . . . . . . . . . . . . 844,850 
Saw handle, .T. Henry ' "  . . . . . . . . . . . . . . . . .  844,723 
Saw table, C. F. Haldeman . . . . . . . . . . . . . . 844,590 
Seam, S. Borton . . . . . . . . . . . . . . . . . . . . . . . . . .  844,320 
Seat corner, E. L. Forsgren • • • • • • • • • • • • • • •  844,586 
Seat removing apparatus, L. C. McAdams .  845,008 
Sediment catching pocket for receptacles , 

W. M. Gilbert . . . . . . . . . . . . . . . . . . . . . . . . 844,929 
Seed dropper, .J. H. Grooters . • . . . • • • • . . . . •  844,932 
Seed hulls, machine for treatIng cotton, 

R. G. Lattlng, J r; . . . . . . . . . . . . . . . . . . . .  844, 371 
Seeding machine, L. E. Waterman . .  844,429, 844. 639 
Sewer trap for catch basins, F. C. Few . . . •  844,341 
Sewing machine trimming attachment, Zeldis 

& Weber . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,574 
Shade and curtain support, window, J. L. 

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 844,967 
Shearing machine, R. Schofield . . . . . . . . . . .  844,744 
Shears and tension screw, W. A. Wil-

kins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,903 
Sheet metal elbows, machine for manufactur-

ing, Scherer & McKee . • . . . . . . . . . . . . . •  844,411 
Shingling gage, P. L. Morris . . . . . . . . . . . . . .  844,612 
Shock loader, A. Pfund . . . . . . . . . . . . . . . . . . .  844,742 
Shoe tacking machine, H. ·A. Ballard . . . . . .  844, 647 
Shuttle, H. Lindsay . . . . . . . . . . . . . . . . . . . . . .  844,819 
Shuttle release motion, J. W. Killpartrick . 844,874 
Sign. illuminated, J. Hotchner . . . . . . . • . . .  844,940 
Signal, E. A. Wolf . . . . . . . . . . . . . . . . . . . . . .  844,435 
Signal lIag. folding metallic, W. F. Walsh . •  844,637 
Signal flags, fUses, and torpedoes, recep-

tacle for, R. 1>'. Stewart . . . . .  ; . . . . . . . .  844,481 
Skylight operator, H. F. Russell . . • . . . . . .  844,691 
Snap hook, J. C. Welcome, Sr . . . . . . . . . . . . .  844,980 
Soap dish. J. P. Eustis . . . . . . . . . . . . . . . . . . . .  844, 858 
Soldering Iron, W. F. Ryan . • . . . . . . . . . . . . . .  844, 473 
Spade and - analogous implement, E. S. 

WIlliamson . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,904 
Spark coil, J. F. Cavanagh • • • • . • • • . . . . . . .  844,578 
Speed changing device, J. Riddell . . . . . . . . . 844.748 
Speed Indicator, J. T. F. Conti • • . • . . . . . . • •  844 ,922 
Speed mechanism, variable, Le Blond & 

Groene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  845,005 
Speedometer, G. Lombardi . • . • . . . . . • . . . . . .  844,684 
Spindles, bobbin clutching means for rotat· ' 

able, G. W. Knight . . . . . . . . . . . . . . . . . .  844,368 
Spring pressing machine, H. E. Spangler • • .  844, 549 
Spring recoil neutralizer, A. Mans . • • • . . . • •  844,884 
Square, folding steel, R. M. Smith . . . . . . . . .  844,420 
Staircases, construction of steps for, E. E. 

Schachner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,409 
Stake holder, A. J.  Bostwick . . . . . . . . . . . . . .  844,775 
Stamp, double acting, Beynon & Mac-

killop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,847 
Staple fastener, Platt & Abel . . . . . . . . . . . .  844,398 
Starch mold. A. M. Baroody . . . . . . . . . . . . . .  844 , 9 1 1  
Sta tion - indica tor, C. J. Harter . . . . . . . . . . . .  844, 593 
Stationery holder, E. P. Lynch . . . . . . . . . .  844 ,948 
Stay bolt, lIexible, B. E. D. Stafford . . . . . .  844,421 
Steam boiler, water tube, H. Del Mar . . . . . .  844,713 
Steam generator, E. Solomiac . ;  . . . . . . . . . . . .  844,697 
Steam generator and radiator, combined, 

R. Watt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '844,487 
Steam trap, A. L. Riggs . . . . . . . . . . . . . . . • . .  844,958 
Steamboats and the like, trimming weight 

for, C. C. Rouillard . . . . . . . . . . . . . . . . . .  844,405 
Stem winding and stem setting mechanism, 

L. C. Haubroe . . . . . . . . . . . . . . . . . . . . . . . .  845,000 
Stocking protector, B. Riely . . . . . . . . . . . . . . . 844, 749 
Storage and display receptacle, J. D. 

Richardson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,617 
Storage battery, S. Lake . . . . . . . . . . . . . . . • . .  844, 815 
Storage bin, J . . II. Tromanhauser . . . . . . . . . .  844,633 
Storm front or duster hood fastener, W. E. 

Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844 ,920 
Stove and furnace, If. Fiebeger . . . . . . . . . . . .  844,342 
Stovepipe collar , L. Doerr . • . . . . . . . . . . . . . .  844,782 
Straw holder, H. C. Mayes . . . . . . . . . . . . . . .  844, 381 
Stubble cutter. W. A. McCollough . .  844,888, 844,956 
Stuffing box, F. Gielow, S". . . . . . . . . . . . . . •  845,033 
Surgical appliance, L. B. Hawley . . . . . . . . . .  844. 798 
Switch throwing device, Vaughn & Tiffany . 844,762 
Syringe, J. H. Dodson . . . . . . . . . . . . . . . . . .  844, 335 
Syringe, hypodermic. G. R. Schlmmel . . . • . •  844,544 
Tag 'WIring machine, J. J. Englert . . . . . . . .  844,998 
Tags to clothing, machine for attaching, G. 

H. Wilkins . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,703 
Tap, beer, F. M. PlIuger . . . . . . . . . . . . . . . . . .  844, 397 
Tap socket, C. J. Helser . . . . . . . . . . . . . . . . . .  844, 799 
Tea kettle, A. W. Cram . . . . . . . . . . . . . . . . . . .  844,780 
Telephone attachment. W. R. Whltehorne . . .  844,839 
Telephone trunking system. F. W. Dunbar . .  844. 506 
Telephony, 1. Kitsee . .  . .  . .  . .  . .  . . .  . .  . .  . . .  844,811 
Tension device, O. Pfander . . . . . . . . . . . . . .  844,892 
Tent. hospital, H. B. Thompson . . . . . . . . . .  844,632 
Threshing machine, R. Sylvester . . . . . • . . . •  844, 627 
Threshing machine sheaf carrier and eleva-

tor, R. Sylvester . . . . . . . . . . . . . . . . . . . .  844 , 628 
Tile, roofing. E. E. Johnston . .. . . . . . . . . . .  844,453 
Time computer and recorder, G. Bluemel . . . .  844, 708 
Tire, solid rubber, A. H. Marks . . . . . . . . . .  844 ,821 
Tires, forming solid rubber. A. H .  Marks . -. .  844,822 
rrires or tire casings, forming pneumatic, 

A. H. Marks . . . . . . . . . . . . . . . . . . . . . . . . . .  844,820 

The Most Refined American Car 
The man with a mechanical mind looks with admiration 

and respect upon the Peerless 1907 Models, for there he 
finds unexcelled workmanship, perfect design and the best 
.imported materials used in construction. 

The woman, in keeping social engagements, finds un

bounded pleasure in the luxurious appointments and the 
\ 

comfortable riding qualities of ' the Peerless car, whether in the 
limousine car for winter use or the touring car for summer. 

Its beautiful lines and elegance of finish please the most 

fastidious . 
A new illustrated catalogue "P" fUlly de
scr£bes tile I907 models. Write for £t to-day 

PEERLESS MOTOR CAR CO. ,  2447 Oakdale Street, Cleveland, Ohio 
Member A. L. A. M. 

Model 22, $1,250. 
With Detachable Tonneau $125 Extra. 

A powerful, convertible tourabout that is beyond question the most 

Convenient, Economical and Serviceable 
. car ever built. As a two-passenger car, it has racy lines and ample storage 

capacity for touring. 
As a five-passenger car it has none ofthe unpleasant appearance of the 

earlier patterns of convertible cars, but a roomy, well balanced, comfortable 
tonneau and great surplus power for any road conditions. 

The new Rambler unit power plant stands without a rival in compact
ness, accessibility and efficiency. 

The new tilting body gives a degree of accessibility to the entire 
mechanism never before approached. You cannot afford to order your new 
car without examining the superb model. 

Main Office and Factor7, Kenosha, Wis. 
Branches: 

Chicago, Milwaukee, Boston, 

New York Agency, 38-40 W. 62nd St. 
Philadelphia, San Francisco. 

Representatives in all leading cities. 

Thomas B. Jeffery Company 
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Class ified Advertisements 
Advertising in this column is 50 cents a line. No less than four nor more than ten lines accepted. Count seV.'ll words to the line. AU orders must b� accom� panied by a remittance. Further information sent on request. 

B U S I N E S S  O P P O RT U N I T I ES. 
W ANTED.-A meritorious manufactured article to sell, aud act as exclusive sales agent in the United States or large terrItory thereof. Address Kloer & Voss, ii6� Monadnock Building, Cblc!lg" , Ill., U. ,;. A. 
BUCKBEE'S FULL OF LIFE SEEDS.-Write to,day for free Seed and Plant Guide. Tells bow and what to 

FJ�nitoc�fO�: I��Ci<bee, Rockford Seed Farms, Farm 
I MA DE $50,000 in Ilve years in tbe mail orller busi-

f:��ar��f;,�.sS��d to�Yf��: g��k?�t.th���r�o� �o�i 
'f�l<��rt�il� I.articulars address Manager, Box 570 A, 

TECHNICAL MEN constantly in demand among firms we serve in Cuba, South America, Mexico and the Pbihppines. Write us to-day stating age and experience. Hapgoods, 305 Broadway, New York. 
PATENTS SOLD ON COMMlSSJON.-If you wisb to buy or folell a patent write for particulurs to E. L. Perkins, 72 Broad Street, Boston. Patent Sales Exclusively. 
AG EN'rS WANTED to sell best kettles in world for 

g����(fo�tic�fj�a�:����i�� :ggr� ���JI:���:d. �ga:��: free. For particulars write American Specialty Stamping Co., Johnstown, Pa. 
W ANTED.- Business Opportunities and Real Estate 10r Cash Buyers. If you want to sell your Real Estate or Business. no matter where located, send description and price to B'rank P. Cleveland, Real Estate Expert, 1510 Adams Express Building, Chicago, li1s. 
WONDERFUL HOT AIR ENGINES for small power; Practical. Easy running. No danger. No trouble. Cost only a few cents per day while working. $7.50 to $10. We also have 1-1b, � and )4 borse-power, Harbach & Co" 8!l'J Filbert Street, Philadelpbia, Pa. 
METAL NOVELTY WORKS CO., Manufacturers of all kinds of light Metal (loods, Patented Articles and Hardware SpeCialties on contract. Metal Stamping Dies and i:ltamping our specialty. 43-4, Canal St., Chicago. 
AGENTS-Gas Lamp with detachable beater and 

g����� : h���f.a�����t� cOo'i:�e�a�o��u:��g�gr�c:tld 
��f:�r�g��.onlg���; �!�ngBgi�k����;� ir6�:rrihh3�: 12'0 Liberty St., New York. 

PATTERN LETTERS AND FIGURES (White Metal and Brass ) for use on patterns for castings. Lawe va 
it�l�ht&oWg�, ��;re�:If:iJs,Sl'e�, for catalog. . W. 

HAND AND M AC H I N E WOOD TURNING OE' every description; job and contract work soJicited. Pioneer producers of Rustic Novelties. Established 1875. Barton & Spooner, Cornwall-on-Hudson. N, Y. 
WE ARE IN POSITION to secure capital, special or active partners for good, sound business propositions ; we have several clients on hand who will consider business openings that will stand thorough investigation. Sam'I 1.'. Bondhn. & Co., 97-99 Nassau St. 
FINANCING AN ENTERPRlSE.-Practical 5OO-pal'e book, by Francis Cooper. telling how money is secured 

�p�n.enMi�8���� b;����lssS���S!l�o��rtb��E����� 
���t v���nW:t ��c�fl��e��n��nogks P;r���idR�a<rci Ir::: Rooms 30-32, 229 Broadway, New York, 

FOR S A LE.-Portable Compressed Air House Clean-
��go:�:�:Tn�ai:agriti�� �nJ� l��::g�sl�h�gftZ��: upwards. Each Portabl� Uleaning Plant has an earning capaCity of from �50.00 to $70.0U per day, at a cost of about $8,00 per day. Capital required from $2,000.00 u\lii :����ds�t����rM c�:�:f�,!a�p���ri�g��Or ������ e are the pioneers in the bUSiness, and will prosecute an Infringers. State ret'erences. Address General Com
f.�e:rs�'kt.ir Honse Cleaning Co., 4453 Olive Street, St. 

1 SIlU,L PAT ENTS.-To bny or having one to sell, write Chas.' A. Scott, 719 Mutual Life Building, Bulfalo, N. Y. 

H E L P  W A N T E D. 
SALESMAN W ANTE D.-To work surrounding terrl-

����s f��b�a�\1��y!:iSA�gmtW8�,�t �:���u g��e�rN�� York City. 
W AN1.'E D.-Clerks and others witb common school educations only. WhO wish to qualify for ready post ... tions at $25 a week and over, t:) write for free copy of my new prospectus and endorsements from leading 

i���g��s $�,O(�F.:i,�e�"ny °nnuemt��d�:;� �V,'fJ.8'�bt��:t 

Scientific American 
FACTO RY A N D  M I L L S U P P L I ES.  

PUT IN WATER WORKS at your country Ilome. A Caldwell 1.'ank and 'rower is tbe tbing. Substantial, efficient, ornamentaJ. inexpensive and frost proof. Dozens near you. A. E. Woodruff, of Mt. Carmel, Conn., says : U My outfit has been in use eleven years without any expense." Write for Water Works Cata-
�'B:eL���sJti�eK��st. W. E. Caldwell Co" Station 

M AC H I N E RY FO R S A L E .  REMOVED to larger quarters, we olfer onr large stock of new and second-hand macbinery ; also boiters, engines, dynamos. motors, materials and supplIes. Liberty Machinery Mart, 153 West Street, New York. 
M A C H I N E RY. 

EMBOS�ING PREgS W ANTED.-Largestsize gas or electriC heated. Address with full particulars, gIving size, etc. A, A. Hopkins, Box 773, New York City. 
B O O K S  A N D M A G AZ I N E S. DEEP BREATHING-How, When and Where. A &1-

f�:��I:st�J��e��CP� ���h��:������!eii� S�7[O�Y&�Y�t�r Building. 500 Fifth Avenue, New York. 
SOU V � I'U R  P O ST C A R DS. LIFE-MOTIO:N POST CARDS.-New York's latest fad. Application of a li!!bt produces moving picture effect. An evening's fun can be provided with a set of these cards. Special Offer-Set of 9 assorted subjects, postpaid, 50c. Eagle Card Co., 2 Park Place, N, Yo 

1,000 POST CARDS $6 : 500-$4 ; made to order from any Photo or Print with your imprint on each as publisher. 
����R"fc�h�lh.Woap�g��:�Co�jj';,'k"t.dF':�8'ilj�21d�f�W.�� 

, 
P H OT O G R A P HY. 

B,TI'I�i���Ii�a�g�:M,;:,�; ����s,a,wac%�:��;' :"'�t!fe�: etc. Illustrations for Advertisers. The General PhotographlllgCO., 1215 B'way, Daly's Theatre Bldg., N. Y. City 
A U TOS. 

UNDERSTAND YOUR AUTOMO BILE ! Tbe Motor Car MOdel tells all about construction. mechanism and location of every part. Strongly bound in Cardboard. 9)4 x 13)4. Colored Plates, Condensed Text, giving com-
f�:�i.nf�v�iI:f..e'kg�s:,0&��¥Ork�1.57 postpaid. Wbit-

S C H O O L S  A N D  C O L L E G E &  GEO. H .  WILSON, t b e  World's Cbampion, has written a booklet, " Vaudeville. Stage DanclD� and Entertaining." It is absolutely free and very Interesting. Just address Wilson's Vaudeville Scbool. 263 W. 42d St. , �, Y. 
PATENT Laws aud Office Practice.-'l'horou"hly prac-

�bC:�i��;'��S��� i��)lo�ir}�m�:s ���. k�h���O:!pa���� 
J .. aw, Dept. A, 1853 Mlutwood Place, Washington, D. C. 

A LCO H O L  M A N U FACT U R I N G .  EXPERT ADVICE i n  t b e  manufacturing o f  alcohol and compressed yeast. Analysis of all raw materials 
�lt,� ghl':;Y��I!�'E�i Hi! g��Wgw �"oCr��ical �'ermenta-

D E A F N E S S .  

E L ECT R I CA L. ELECTRICIAN AND MECHANIC,-Three months' trial, ten cents. How to make and use electrical apparatus described in every number. S. A. Sampson Publisbing Co., 6 Beacon St., Boston, Mass . .  
POSITIVE O R  NEGATIVE, WHICH ? -"  Handy " pole-tester settles the question immediately. Tells positive from nea'atlve wire in one second. Indispensable time-saver. Send 300. J. Mendes, 1M W. 82d St. , N. Y. 

STA M PS A N D  C O I N S. 
1,000 FINEST QUALITY STAMP HINGE'; and pricelist free. l�OOO aU dIfferent stamps mounted and arranged by·coutitrles, $3. 100 dllferent U. ,;. stamps, 1851-1900 for 2Oc. MetropOlitan Stamp-Co" 81 Nassau St., N. Yo 

CO I NS, M E DA LS, C U R I O S I T I ES. FROM ALL AGES AND COUNTRIES. - Largest stock iu America. . $1.50 to $10 paid for gold dollars. Illustrated premium catalogue. 10 cents. New York Coin and Stamp Co" 851 Broadway, New York, 
E Y E-GLASS S P EC I A LT I E S. 

Vehie1ps, gearing mechanism for motor, L. B. Farmer . . . . . . . .  , . . . . .  , . . .  " . . . . . . . .  84",444 Vehicles, vapor burner for motor, Garrels 
& Kimball . . . . . . . . . . . . . . . . . . . . . . . . . . . . 844,511 Vending machine, O. rr. li'rantz . . . . . . . . . .  844,509 Vendiug macbine, M, O. Antbony . . . . .  " . , .  844,843 Veneer cutting machine, B. J.  Sittoll . . . . . .  844,899 Ventilator. See Car ventilator. Ventilator, L. A. McCalla . .  " . . .  , . . . . . .  , '  844,735 VesselS, protective device for frallgibll', 'Y. Constable . ,  . . . . . . . . . .  , . . . .  , . . . . . .  , . . .  . Vises, inset clamp for, A. Kolb . . . . . . . . .  . Wagon, boy's, A. M. Bollinger . . . . . . . . . .  . Wagon, coal dumping, D. Stahl . . . . .  , . . . , . 

844,779 
844,813 
844,319 
844,480 
844,447 'Varurobes, article support for, G. Gautier .  \Vashing compound and making the same. A, W, Skinner . . . . . . . . . . . . . . . . . . . . . .  844 , 547 Washing machine, Heffernan & Marshall . .  844,595 Wasbing machine, W, W. Allen . . . . . . . . . . 844,766 Water elevator, J. B. Neil , . . . . . . . . . . . . .  , '  844, 534 Water lift, pneumatic, W. A. & B. S.  H, Harris . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . 844,936 Water motor, G. D. F'rasel' . . . . . . . . . . . . . . .  844,510 Water tube boiler, Flamm & Romberg . . . .  844,343 Weatber strip, F. J. Boebler . . . . . . . . . . . .  844,656 Weighing machine, automatic, 'Y .  F. & 

W. Braun . ,  . . . . . . . .  " . .  " . . . . . . .  , . . .  844,440 Weigbt motor, M, Brown . . . . . . .  , . . . .  , . . . . .  844,658 Welding apparatus, trou'gh system for pipe. C. Fell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 844,340 Wbeel, W. F. Grell . . . . . . . . . .  . ,  . . . . . . . . . .  844,347 Wbeel, D. Robinson , . . . . . . . . . . . . .  , . . . . . . .  844,.403 Wheel attacbment for �leds, W. S. Howell 844,725 Wind motor, duplex, O. Kirkham . . . . . . . . .  844, 454 Window, M. V. Ayres . . . . . .  " . . .  , . . . . . . . .  844,645 Window cleaner, T. Urban . . . . . . . . . . . . . .  844,700 Window screen, H. J. Hauser " . . .  , . . . . .  , .  844, 867 Wire fabric, H. E. Laugblln . . . . . . . . . . . .  844,681 Wire screen, adjustable, ,,'1kandel' & Johan-son . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . .  844 , 571 Wire stretcher. H. E.. IPerris . . . . . . . . . . . . . .  844,71� Wrench, F. P. Morris . . . . . . . . . . . .  . ,  . . . . . .  844, 886 Wrench, J. R. Young . . . . . . . . . . . . . . . . . • .  844,905 Wrench, A. S. Morange . •  , . . . . " . . • • . • . .  844,954 Wrench, Cbrysler & Kays • . . . .  , . . • • . • • • • •  845,030 

DESIGNS. 
Badge, W. S, Carter . . . . . . . . . . . . . . . . . .. . . . .  38,445 Fire indicator, L. H, Britton . , "

'
, . . . . . . . .  38,446 Lamp shade, W, R. Noc, Jr . . . . . . . . . . . . . . . .  38, 448 Lighting fixtures, portable standal'd for, H. 

T. Howell . , . .  , . .  , . . . . . . . . . . . .  38, 449 to 38,461 Phonograpb horn, M, Geller . . . . . . . . . . . . . . 38,447 Trolley wire supporting bracket, G. Nichols. 38,4� Umbrella, parasol, or cane handle, A. Ros-enstein . . , . ,  . . . . . . . . . . . . .  , . . . . . .  38,463, 38, 464 

TRADE MARKS. Agricultural machines, certain, Deere & Mansur Co. . , . , . .  , . "  . . .  60, 751 , 60,789, 60,790 Ammonia, aqua, Columbia Chemical Works . 60,715 Apples, evaporated, J. W. Hallauer & Sons . .  60,655 Awnings and tarpaulins, E . Rosenberg . . . . . . 60, 709 Beer, J. G. Scbemm Brewing Co . . . . . . . . . . . .  60.768 Beer, bottled, Read Brotbers . . . . . . . . . . . . . .  60,735 Belting, leather, New York Leatber Belting Co. . .  . . . . . . .  , . , , . , , . .  , . . . . . . . . . . . . . . . .  , 60,758 Belting, packing, and waShers, leather, E. II\ Houghton & Co . . . . . . . . . . . . . . . . . . . . . . . . 60,767 Bicycles, Beckley-Ralston Co, , . . . . .  , . , . ,  . . . .  60,S26 Bits, spurs, stirrups, buckles, and metal har-ness trimmings" A. Buermann . . . . . . . .  60,809 Blood puriller, G, F. Gebring . . . . . .  " . , . .  60,836 Blue, ball, Heller & Merz Co . . . .  , , ,  . . . .  , . .  60,752 Boiler cleaning compounds, John Callahan & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60;793 Boilers, hot water and steam, Oswego Boiler 
& Engine Co. . . . . . .  ' . . . . . . . . . . . . . . . . . . . .  60, 686 B90ts and shoes, leather, Jos. Rosenheim Shoe Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 60,755 Boots and shoes, lea ther, Jones Dry Goods Co. . . . . . . . •  , . ,  . .  , . "  . .  , . . . . .  , . . . . . .  , . . .  60,794 Boots and shoes, leather, F. Valdes & Co . • .  60,801 Brandy, apricot, Weideman Co, . . . . . . . . . . . . .  60,782 Canned corn, H. L. Forhan . •  , . ,  . . • • . . . • • • .  60,694 Canned fruits and vegetables, David Hunt & Co . . .  " . . . . . . . . . . . . . . . . . .  , . .  , . . . . . .  , . , '  60,650 Canned fruits and vegetables, Dolan ,Mercan-tile Co. . . . . . . . . .  , . . .  , . . .  " . . . . . .  " . . . . .  60,651 Canned fruits and vegetables, Pratt-Low Preservin2' Co . . . . . . . . . .. . . . . . • .. . • . .  60,664 to 60,666 Camled fruits and vegetables, dried fruits, spices, and gelati", E, T. Smith Co . . . . . .  60, 706 Canned vegetables, Waukesha Capning Co . .  60,707 Cartridges, powder, and percussion caps, Peters ·Cartridge Co. . . , " , . . . . .  , . . . . . . .  60,728 Cement, Portland, P. H. Trummer & O. Vogler . . . .  " . , ' ,  . . . .  , . . . . . . . . . . . . .  , . .  , .  60, 692 Chairs, tables, commodes, dressers, bureaus, and wardrobes, W. �'. Lockhart & Co . .  60,795 Cheese, Zeeland Cbeese Co . . . . . . . . . .  60, 671,  60,672 Chemical preparation, S. Cabot . . . . . . . • . • . .  60,810 Cbocolates, J. G. McDonald Candy Co . . . •  , .  60,657 Cigarettes, cigars, smoking and chewing tobacco, African Cigarette Co . . . . . . . . . .  60,762 Cleaning and polishing compounds, H. E. Ruger . . . , . ,  . . . . . . . . . . . .  , . . . . . . . .  60,688, 60,689 Cleaning and polishing preparation, A. H. Cross . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60,648 Clothing, certain, Willlam H. Burns Co . .  , .  60,743 Coats, trousers, waistcoats, and overcoats, A. ,;. Ryley . . . . . . . . . . . . . . . . . . . . . . . . . . .  60,739 Colfee, Ohio Colfee & Spice Co , , ,  . . .  , . . . . .  60,661 Coffee, roasted, Gordon Coffee & Spice Co . .  60,654 Colfee, cereal food, F. J. Beebe , . ,  . . . . .  , . .  60,643 Colfee, J, J. Schotten · . . . . . . . . . . . . . . . . . . . .  60,690 clothin� ad writer In New York owes bis success within a few months to my teachings. Demand exceeds' supply. George H. Powell, Advertising and Business Expert. ABSOLUTE COM�'OR1.' AND ASSURANCE OF 421 MetropOlitan Annex, New York. SA�'ETY means wearing tbe 12 Kt" Gold-filled, Patent 

Colfee substitutes, Emil Seelig/A. G . . . . . . . .  60,652 Condensers, steam, Alberger Condenser Co . . .  60,745 

FOUNDRY FO REMAN.-Wanted, an experienced, ��Ps::'�e:':)t�������Jtn�·o�rJil';,ifft;V�S�l�'i�, ¥f.'\t': practical foundry foreman in a large establishment doIng wvrk. of miscellaneous character. Address by letter 
Confectionery, certain, Roddewig-Schmldt Candy Co. . .  . . . . . . . . . . . . . . . . . . . . . . . .  ' "  60,705 Corn, D. I. Bushnell & Co . . • . . . . . . . . . . . . . . .  60,645 Corns, warts, bunions, and calluses, cure wltb references, Foundry Foreman. Box 773, New York. 

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

fe�[��:��I5E:�Ch.3 If��in§;�����s� �ll:�t��w Pi� eacb, Address �Ianager, Room 406, 2 Par� Place, New York City. 
TYPEWRI1.'ERS, OUR OWN MANUB'AC'l'URE, fully guaranteed, $ 1 0  to $50, Special terms if you mention SCIENTIFIC AMERICAN. American Typewriter Co .. 

261 Broadway, New York. 
TYPEWRIT �1RS. - Caligraph, $5. Hammond, $10. 

!:rgi,nli8�n' :��d �ri;n����?o�J:o���bo:w���roco�tt���: L, 43 W. 125tb Street, New York City. 
SPECIAl, BARGAIN�.-Remington No. 2, writing two colors; Densmore, Hammond, FrankJin $15 each. shipped 

R1 �,\lWa�?ef ���������co�s���efrl, ��fIf:���:;:,I�y� 

PAT E N T S  FO R S A L E .  PATENT GAME APPARATUS. - Most exciting board game out. Represents the struggle for supremacy in l ife Will sell outright or will ]ease on royalty. James E. Heron, Meeteetse. Wyoming. 
FOR S \LE.-U. S. patent No. 840,268. Pat.ented Jan-

�a:tiulfl�re� �:Si�gr�:11� �J8��::r B���� si�w�a8a�� dena� Bottineau Co .• N. D. 
• LATELY PAT EKrr�ED everlasting- combination door lock without key, 8iD.666. Can be adjusted on any door. For sale. Would consider royalt.v. John Sllga, 1028 St. Clair Ave., Cleveland, Ohio. 
FOR SALE.-A patent-Simple device for converting any coffee pot or vessel into an ideal }:I'rench coffee pot. For particulars address R. IJ. Griffiss, Mills Building, New York City. 
b'OR S \ LE.--U. S. patent. on something new in pulley blocks. Noiseless Self-lubricating. Strongest. Can be manufactured at small cost. lI'or cuts and. copy 

l)�ig�tent address �'rank P. Wblteside, Youngstown, 

for, Criswell Cbemical Co . . . . . . . . . . . . . . .  &', 834 

T'obacco clIring apparatus, B. L. Dixon . . . . 844,583 g������, l����� �f��' a�d' 'c�tt��' 'a"�d '�iik' p'i��e 60,757 

Tool, combination, P. Novak . . . . . . . . .  , . . . .  845,009 goods, Waldo & McKelvey . . . . . . . . . . . . . .  60, 742 Toy, M. Borchardt . ,  . . . . . .  , . . .  , . "  . . . . . .  844, 577 Cotton piece goods, Arnhold, Karberg & Co. , Toy, J. Griffin . . . . . . . . . . . . . . . . . . . . . . . . . . . . 844,793 60,803 to 60, 806 Toy animal. C. Sackman , . . . . .  , . . . . . .  , . . . .  844, 619 Cr'ackers and biscnits, National Biscuit Co . .  60,684 Toy bank, C . A.' Bailey . . . . . . . . .  , . . . . . • . •  844,910 Dentrifrice, F. F. Ingram . . .  " , . , . ,  . .  " , . ,  60,851 Toy ladder trUCk, H. T. KingS�.rI,�75 to 844,877 
Digestive ferments, Frederick Stearns & 

Toy rapid fire gun, G. F'. Campbell . . . . . . . .  844, 994 Dip Cl�r 'li��"st��k: "P��s��tt"ch�;';ic';I"C� : : �N:n Track sanding apparatus, Robinson & Mc� Disinfectants, deodorizers, and germicideS'" Cabe . . . . . . . . . . .  _ . . . . . . . . . . . . . .  , , , . . . .  844, 61 8 Kiloda Chemical Co. . . .  , . .  , . . . . . . . . . . .  60,840 Tracker bar, pneumatic, P. Wuest, Jr . • . . . .  844,986 Dyestulf, Badlscbe Anllin- & Soda- Fabrlk . .  60, 763 '.rrolley wires, mechanical ear for, E. E. Electrical appliances. certain, Trumbull Elec-Gilmore . . . .  : ,  . . . . . . . . . . . . . . . .  , . . . . . .  , .  844,792 tric Manufacturing Co . . . . . . . . . . . . . . . . .  60, 741 �rou�ers presr ��. B D�itz . . . . . . . . . . . . . . . .  
8
8!: '

.3
7�2

5 
Fastening devices, certain, Reading Hard-ruc , cemen , . . urness . . . . . .  - . . . . . . ,vare Co. . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  60,668 Trunk, C. H. Paxton . . . . . . . .  , . . . . . . . . . . .  844, 393 Fertilizers, American }I'ertilizing Co. . ,  . . . . . .  60,636 Trunk tIap locking means, I. MendeL . . . . . . 844, 456 fI'ertilizers, Virginia-Carolina Chemical Co . .  60,670 �rug fastener, hame, }i\ rr. Lerch . . . . . . . . . .  844,817 Fish, salted, cured, dried, and canned, Gor-Turbine governing mechanism, elastic fluid, ton-Pew Fisheries Co. . . . . . . . . . . . . . . . . . .  60,678 . F. Samuelson . . . . . . . . . . . . . . . . . . . . . . . . .  844,753 Flavoring extracts, Cincinnati Perfume Co . .  60,708 Turpentine box, A. C. McIRod . . . . . . . . . . . .  844,889 Flour, banana. R. Crl1sellas . . . . . . . . . . . . . . 60, 649 Type justiller, B, M. Des Jardins, Flour, wheat, Pickerill & Hill . . . . . . . . 60,662, 60,663 

844. 555, 844, 558 to 844,561 Flour, wbeat, Ismert-Hincke Milling Co. , Type justifying macbine, B. M. Des Jardins, 60, 681 ,  60.682 
844, 556, 844,557, 844,562 to 844,564 Flour, wheat, Missouri Valley Milling Co . .  60, 721 Type justifying machine, W. J. Ennisson, Food preparations, certain, Sherer-Gillett 

884,565 to 844,569 Co. . . . , . . . . .  , . . .  " "  . ,  . . . . . . . . . . . . . . . . .  60,691 �ilypewriter attachment, E. W. Sweigard . . .  844,699 Food preparations, certain, J. A. McCaffrey Typewriter macbine, C. Gabrielson . . . . . . .  844,446 & Sons . . . . . . . . . . . . . . . . .  : . . . . . .  " . . .  , . .  60,696 Typewriting machine, J. Jj'. McElhinny . . . .  844,532 E'ood preparations, certain, Sherer-Gillett 'L'ypewriting macbine , P.  T. Dodge . . . . . . . 844,666 Co, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60, 710 r£ypewriting machine, .\ , Schnef'loch . . . . .  844,756 Fuel, artifiCial, A. V. Hassman . . . . . . . . . . . .  60, 679 Typevi'l'iting or similar 1 ) C'hines, device for !l�urniture, certain, Grand Rapids Furniture tbe justification of th(' lengtbs of lines Co. . . " . .  " . . . . . .  " . . . . . . . . . . . . . . . . . .  " 60,837 of, E. .1. v. Marcbtbal . . .  , . . . . . . .  , ' 844,378 Gingbams, Springstein Mills . " , . . .  60,777 to 60, 780 Umbrella, folding, L. Z. Forgues . . . . . . . " ,  844,584 Go'carts, Alwin Manufacturing Co . . . . . . . . .  , 60,822 Umbrella, folding, W. P. Hartnett . . . . . .  844, 937 Gum, chewing, Puritan Confection Co . . .  _ . , .  60,687 Valve and air strainer for pneumatic drills, Gum, chewing, American Chicle Co . . . . . . . . . .  60,747 throttle, C. A. Carlson . . . . . . . . . . . . . .  844,776 Hair tonic, Fiebert Bros. . . . . . . . . . . . . . .  , '  . .  60,835 Valve attachment. H, Bates . . . . .  ' . . . . . . . .  844 .31 5 Harrows, drills, and cultivators, Roderick Valve for controlling fluid pressure, E. Hill . 844, 802 Lean Manufacturing Co. . . . . . . . . . . . . . .  00 ,738 Valve, gas controlling, H. W. Hill " ' , . . .  844,358 Hats and caps, certain, F. Schoble & Co . .  , .  60,740 Valve gear, J. Iversen . . . . . . . . . . . . . . . . . . . . 844,521 Heating and lighting apparatus, cer.tain, G. Valve gear for explosive engines, Morgan & R. Lynch Mfg. Co . . . . . . . . . . . . . . . . . . . . .  60,653 Gifford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  844,458 Hog, cholera and diseases of cattle, cure Valve, tank, J. II. Davis " . . .  , . . . . . . . . . .  844,581 for, A. Crawford , . . . . . . . . .  , . . .  , . . . . . . .  60. 832 Vebicle, O. J. Widmeier . . . . . . . . . . . . . . .  , , '  844,982 Hosiery, O. Osborne " . . . . . . . . . . . .  " . . .  " .  60,773 Vehicle bow rest. J. H. Sprague . . . . . . . . .  , 844, 969 Hosiery, C. Chipman' s  Sons , . .  " . , . . . . . . . .  60,787 Vebicle, dumping, E. 1 .  Nottlngbam , . "  . .  844, 891 Hosiery, Paramount Knitting Co . , . 60, 842 to 60,845 Vehicle, motor, W. D. Lloyd . . . . . . . . . . .  , . .  844, 375 Hosiery, Rice, Stix Dry Goods Co . , . . . . . .  , ,  60,848 Vehicle reach coupling, J. A. Dann . . . . . . . . 844, 501 Illuminating prisms for building construc-Vehicle running gpar; L . . 1. Simmf'rs . . . . . .  844, 898 tlon� American Bar-Lock Co . . . . . . . . . . . .  60,746 Vehicle .spindle \vashpr. Scott & Wolf . . . . . .  844,545 1 Incandpscent mantles, Anglo-American Inc. Vehicle, wbeeled, 1. E, Palmer . . . . . . . . . . . . .  844,615 Llgbt Co, . " . . .. . . .  " . . . . . . . . . . . . . . . . .  60,674 

....... you Can ...... 
W h i t e w a s h  a�ae:�t��r 

One man can apply whitewash or cold wa.ter paint to 
10,000 Square Peet of Surface in On(; Day 
with a Prog'l"ess Spraying and Whitewashing Machine 
and do better work than with a brush. It is also adapted for 
I!!preadlllg disiJlfeeto.nts� destroying in!iloeet pests . 

and diseases on trecs, vcgetables 
8nd other plantl!l, extingull!!hinlt 
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ment of the pump develops a 
pressvre exceeding 80 pounds and will l'uise the liquid more than 
80 feet above its own level. The 
Progress, 12 Rallon size, costs 

�h�Y $���O�I�) ; 
I�
he

w�� �:.!�o� 
lifetime and pays for itself 
the first year. Other types 
of machines sold as low .as $9.00 and $ Hl.OO. ',"rite for 
detailed dbscl'iption. 

, Dept. �, Dayton; 0, 

JUST OFF THE paESS I 
Modern American 

Lathe Practice 
By OSCAR �. P�RRIGO, M.�. 

$�.1S0 
A complete book of iDO pages on The Modern :American Lathe. Its de-

::l�r:::�:���h�h�r�:!�t day ; its moctern form as constructed by up-to·dats builders ; its general and 
�:'���n�li��s�� ir� o:tl<;i,!'t: 
and its marvelous accuracy. Written by a man Wbo knows not only how WorK ought to be done, bnt who also know. bow 
to do it, and how to convey this knowledl'e to others. 
fts i�e",t:A"ifra��-���atI1ui: trations . which represent 
tbf! very latest practice in latbe and bOring mill operations as wel l as the construction of and latest de· velopments in the manu":: facture of these important classes of macblne tools. 

A large amount of space is devoted to the turret lathe, its modifications and importance as a manufacturing" tool , Multiple spindle and automlltlc chucking latbes are fully considered . as are also special bigh power lathes for the use of bigh speed tool steel, and elec-
MAcfNKs��rl��!a;��s·ei.::;;�l'e�r���:e���fb�:te :r��irg� have been made use of, as by illustration alone can many 0 f the important details and metbods be clearly presented. 

Modern 
Steam Engineering 

in Theory and Practice 
By GARDN�R D. HISCOX, M.E. 

Price $3.00 
d��i�1t I�ith �����i: ::;g ��':::':��':i.e�?r�f <gotfJr��'ln�� gines, Pumps, Superheated Steam, Refri�erating Ma· 
���n�r' �b����:h�ho:�r!;Il1le�a��r�, tt� r:i����sYl�: gineer must be familiar. It fully describes and illustrates the properties and use of Steam for the gen�ration of power in tbe various types of engines in use. Slide Valve, Hlgh·Speed, Corliss, Compound, Multie:xpansion engines and their valve gear , the De Laval, Parsons. Curtiss and other Turbines are included and fully described and Iliustrated. �'crty-two tables of the 
������1�ese���h,gglf�al6���:J:�:��;:: �t�6�i��Tu���: and instructive section of the work. Nearly Two Hundred Questions wlt.h their Answers 
�� r��a:x:::'�n�c����� ��ft��I'Jl.�i,li¥��:; i��t':.���� by you will help you to procure a license. This book is 
t��r��:�Jhe'"r�lia,r�e aa�Mr����a:t ��'l�gM��r a':,.i'���i autbority on the subject, It is fully illustrated with detail engravings, not to be fonnd elsewhere. 

Punches, Dies and Tools 
for Manufacturing 

in Presses 
By JOSEPH V, WOODWO RTH Price $4.00 

A practical work of 500 pages fully illustrated bv nearly 700 engravings, being an encyclopedia of Dfe Making, Pnnch Making, Die Sinking, Sheet Metal \forking, and Making of SpeCial Tools, Hub-Presses, Device. and Mecbanical Combinations for Punchinlt. Cutting, 
��3dln�e:b1�i��he�{eIfrc�r:i' P�:�sW�� 3.��PJ:'::i�\�� of other Materials in Machine 'rools. Two Hundred and Ten Processes are clearly described and ful ly il1ustrated. 'l�his work is a companion volume to the autbor's elementary work entitJed . • Dies. Tbeir Construction and Use." Nothing' appears in this VOlume tbat has already been published in the autbor's previous work on .. Dies." 

Modern 
Plumbing Illustrated 

By R. M. STARBUCK 
Price $4.00 

A comprehensive ard up-to-dat.e work il lustrat . n� and describing the Drainage and Ventilat.ion of dwellings. apartments, and · public buildings. etc. Tbe velY latest and most approved metbods in aU branches ( f  
���t���������tn i�:�t�i�:�it��O:;;� prJ d��a?����, Rico, and the Philippines, and by tbe prinCipal boards gl f�r.r����M���ri�:�. States and Canada, 300 pages, 

W' A speCial ·cVrcular describimg these books sent on. ' equest. 
W' Any of these books sent prepi1l!d on receipt oj price_ 

M U N N  &.. C O  . ..  
Publishers, 361  Broadway, New York 
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-.............................. �� , 
.. Insecticide, L. N. Adler • • • • • • • • . . . . . . . . . .  60,713 1 

Intestinal astringents, Actlen-Gesellschatt $15 " G  E M "  !��:a�!ial�:;p�iE�e Hammer the Hammer 
Accidental Discharge Impossible 

Every own('r of an Iver Johnson has a 
double feeling of safety-safety as to 
protection of life and property, and abso
lute safety as to accidental discharge ; for 
there is but one way to discharge the 

IVER JOHNSON 
l���l,"ATlc REVOLVER 

and that is to pull the trigger. 
In addition to the safety features of the 

Iver Johnson is the knowledge of abso
lute reliability and accuracy aDd depend
able quality. 

Iver Johnson Safety 
Rammer Revolver 
.-inch barrel, nickel-plated finl.h, 
.2 rim fire cart�idge, 3'-as $5 50 
center fire cartridge • • • • 

Iver JohnlSon Safety 
Hp.rdmerless Revolver 

Sold by Hardware and Sport
i ng Goods dealers everywhere, 
or will be sent prepaid on 
receipt of price if your deal
er will not supply, 

fuU of firearm lore; 
gives important facts 

every owner of firearms 
shOUld know; goes into 

details and illustrates by 
sectional views the peculiar 

construction of the Iver Johnson. 

Iver Johnson's Arms & Cycle Works 

.. 170 River Street, Fitcbbur�, Mass. �. 
New York-99 Chamh<:rs St. PaCIfic Coast

P. B. Bekeart Co., Alameda, Cal. EUlOpe
Pickhuben 4, Hamburg, Germany. Iver Johnson B1il:::i �h:i�!:amet Bnd Single 

Racycle Reasoning 
THE Peer of all Bicycles. One turn of the 

pedal takes yon 21 feet-5 feet further 
than any ordinary Bicycle. The secret of increased pedal power in the 

TRADE MA'lKS 
DESIGNS 

COPYRIGHTS &.C. 
Anyone sending a sltetch and description may 

quickly ascertain our opinion free whether an 
invention is probably patentable. Communica
tlons strictly conlldentlal. HANDBOOK on Patents 
sent free. Oldest agency for seCUring_p-atents. 

Patents taken through Munn & Co. re�elve 
special notice, without charge, in the 

Scitntifi( Jlmtritan. 
A handsomely Illustrated weekly. J,a.rgest clr. 
culation of any scientifiC journal.. Terms, $3 � 
year : four months, $1. So1d by all newsdealers. 

MUNN & CO.36 1 Broadway, New York 
Bra.ncb Office. 62li .. st.. Wasbington. D. Co 

fuel' Anilin-Fabrikation . • • . . • • • . • • • • • . •  60. 784 
Jars, Perfection Glass Co. . . . . . . . . . . . . . . . .  60, 759 i 
Knitted underwear, W. Iselin & Co . . . . . . . .  60, 81 3 1' 
Knives, razors, and scissors, pen, D. Peres . 60,727 
Lamp chimneys, O. O. Friedlaender . • . . . . . .  60, 766 
Lard compound, '1'. !VI. Sinclair & Co . . . . . . . .  60 , 711 . 
Leather, harness, C. F. Pauli & SOil . . . . • • . .  60. 815 i 
t�!����: E:J:,

nt
haC:�!�s,H:��l J�:e� X� · Tr'os� 

60,753 i 
Leather, substance for use in the manufac-

pressage. Has a Resetting Device 
that clears the dials to zero instantly. A High-Grade 

Mechanical Production. Does the work of high-priced machines. 
Handiest thing an engineer can own. Great for outdoor work. 
Carried in your pocket. Guaranteed fo� two years. Catalog Free. 

Autonlatic Adding Machine Co .. 340 Broadway, N. Y. City tel & Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60,818 1 
ture of, Nowak 

.

Manufacturing Co . . . . . .  60, 726 \ ____________________________________________ _ Leathers, tanned heavy, S. H. Frank & Co . .  60,760 
Lecithin preparation , Armour & Co. • • . • • • . •  60,824 
Lime, prepared agricultural, A. S. Lee & 

Mea�S�ns
fr:s�, N�;'' ' Y�r'k ' B�t�b��s:' . .  D����d 60,635 Home-Made Meat Co. " " " " " . . . . . .  " . . . . . . . . . .  , , 60 ,685 

Meats, smoked, E\  Wolferman . . . . . . . . . . . .  60,712 I tw Experl'mental Apparatus Medicated plasters, O. H. Jadwin . . . . . . . . .  60,839 ::t�O���I����n��E:'iw�n�g�!��stf�g o°:'J gas� Med�c:Je�kiE�e����I��n 
&
fi3ar��:y 

h
.�i�: . .  s.c.a.l�: OO, 821S ( rh��h��T!��. el��c�l:t. ac�eGr:��:.h

e
�: 

Medicinal compound for external use, Chem- ���{. 'E�eVryer 1��ps�����nt!1�h���=�:nw: a�l�d ische Fabrik vormals Sandoz . . . . . . . . . . . .  60,788 I I!!It 
Medicinal preparation, certain, H. B. Wal- Everywhere. 

term ann " " " " "  . . . .  " . . . . . . . .  " . . . . .  60,819 T H E  " B EST " L IC H T  CO. Medicinal preparation, certain, Criswell 87 E. 6th St., Canton, O. 

Med���!liC��ei�rati���: . ���t�i�; . 'ri�: . J: '  . F: 60, 833 O�ersof Original Patents. 
True & Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

Medicines, blood and nerve, W. J. Burdick 
Medicine Co. . . . • . . . . . . . . . . • • . . • • . . . • . . • 

Medicines, rheumatic and gout, G. W .  
Brooks . . . . . . . . . . . . . . . . . • . . . . . . . • . . . . . .  60 ,828 

Metal manufactures, certain, Guest, Keen 
& N ettlefolds . .  " "  . .  " " " " "  . .  " , , .  60,716 

Milk and cream, condensed and evaporated, 
Mohawk Condensed Milk Co. . . . . . . . . . . . .  60,660 

Mower and reaper knife sections, R. Herschel 
Manufacturing Co. . . . . . . . . . . . . . . . . . . . .  60,798 

Nails, hon:e, Ausable Horse Nail Co . .  60,807, iO,808 
Oil, vanilla, G. R. Chatfield " . . .  " " "  . . . . . .  60,646 
Oils and greases, plumbago, etc. , lubricating, 

Pure Oil Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  60,667 
OilS, lubricating, Valvoline Oil Co . . . . . . . . . .  60,669 
Paints and painters' materials, certain . 

Howe & �'rellch . . . . . . . . . . . . . . . . . . . . . . .  60 ,680 
Paper and envelops, Raynor & Perkins En-

velope Co . . . . . . . . . . . . .  60,729 to 60,734, 60,816 
Pencils, lead, Eagle Pencil Co. . . . . . . . . . . . .  60,765 
Perfumery , talc powder, and toilet water, 

Colgate & Co. . .  . . . . . . . . . . . . . . . . . . . . . . .  60,830 
Periodicals and magazines, Ridgway Co . . . .  60,737 
Photographic developers, Actien�Gesellschaft 

I fuel' Anilin-FalJl'ikation . . . . . . . . . . . . . . . .  60, 714 
Plows and plow parts, Deere & Co. . . . . . . . . 60,812 
Polish, certain, }\ V. Morse . . . . . .  60, 697 to 60,70;1 
Radiator::;, American Radiator Co. , 

60,637 to 60, 642, 60,673 
Razors and razor blades, Auto Strop Safety 

Razor Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60,748 
Remedips for certain named diseases, Holland 

Medicine Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  60,838 

������ !!���:11 
Houses, Churches, Factories, Plants, etc., 
taken from different parts of the coun. 
try. These are printed on heavy enam
eled paper with original halftones, and 
these halftones are made from original 
photographs - not wash drawings -
9 x '2 inches. If nnsatisfactory. money 
promptly refunded . Price One Dollar. 
Write for nachine Catalogue - Pree. 

Harmon S. Palmer Company 
1450 Girard Street, Washington, D.C. 0 

Remedies for treatmC'nt of constipation and 
intestinal disorders, J. C. Cramer . . . . . .  60,831 CONCRETE (hollow) BLOCK Remedy for alleviating paill, internal, An-
drew Phar�aceu�ical

" 
C�. . . . . . .

.
. . . . . . . .  60, 823 ; t. 

�acbine, cbeapet:=lt, best ; making Rem�dy for dandruff, Maffl Barbel Supply ----' ...... �._�. three hundred water·proof building Co: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60,796 �� _ .  blocks daily 
Remi'i��.J��eI1�����itC p����ses'Al;�I\����\;ri��: �� ' . ABEL MAOIlIN E CO., St. Loul. 

tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60,783 
Remedy for diseases of the kidneys, stomach, D U R Y E  A liver, and blood, M. C. Bostwick . . . . . . . .  60,827 
Remedy for piles, J. Lataille . . . . . . . . . . . . . . .  60,852 A U T O S  
Roach, ,yater bug, rat, and mice destroyer, 

O. H. Jadwin . . . . . . . . . . . . . . . . . . . . . . . .  60,754 
Roofing, ready tal' and felt, Barrett Manu-

facturing Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  60,693 
Rubber, rubber valves, and jar rings, sheet, 

Mercer Rubber Co . . . . . . . . . . . . . . . . . . . . . .  60',772 
Sedative and laxative powders, J. R. Hallo-

ran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60,792 

Are as simple to han
dle as an electrIc and 
as speedy as a l oco

motive. A lady's car

riage and a gentle
man 's runabout' in 
one. Investigate. Sedativt�s, Actien-Gesellschaft fuel' Anilin-

Fabrikation . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60,785 DURYEA POWER CO.,  
Sewing maehines and attachments, New 

Aeyrud Street, Read i n g ,  Pa. 

Home Se,ving Machine Co . . . . . .  00,723 to OO, 72'[) 
Shoes, leather, Peters Shoe Co . . . . . . . . . . . . . 60,846 
Skins. chrome and bark tanned calf, colt, 

and kid, Beckwith Leather Co . . . . . . . . .  . 
Skirts, maternity, Beyer & 'Villiams Co . . .  . 
Soap, W. 1,1". Helmer . . . . . . . . . . . . . . . . . . . . . .  . 

60,749 
60, 750 
60 , 656 

�oaps and scouring and cleaning compounds, 
General Need Co. . . . . . . . . . . . . . . . . . . . . . .  60, 695 

Soaps and soap powdf'rs, Colgate & Co . . . . . .  60.647 
Spavin cure, Troy Chemical Co . . . . . . . . . . . .  60,800 
Spectaeles and eyeglasses, glazed, Southern 

Optical Manufacturing Co. . . . . . . . . . . . . .  60 , 817 
Speed meters and tachometers, 'VarnE'r In-

strument Co. . . . . . . . . . . . . . . . . . . . .  60,802, 60.,820 
Sporting goods, certain, Draper and Maynard 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60,676 
Starch, laundry, Challenge Starch Co . . . . . . . .  60,764 
Steel, tool, N. K. Peace . . . . . . . . . . . . . . . . . . . .  60, 797 
Stove fuel economizers, gas, Commercial Man

ufacturing Co. . . . . . . . . . . . . . . . . . . . . • . . .  60, 675 
Teas, E. B. Millar & Co . . . . . . . . . . . . . . . . . .  60,677 
Tin and terne plate, N. & G. Taylor Co . . . .  60, 736 
Tobacco, cigars, and cigarettes, smoking, 

G. H. G. Wing . . . . . . . . . . . . . . . . . . . . . . . .  60,761 
Toil(�t and medicinal preparations • .  certain, 

J. Pfeiffer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60, 847 
Toilet and medicinal preparations, certain, 

Sherer-Gillett Co. ' . . . . . . . . . . . . . . . . . . . . .  . 
Tools, certain hand, S. C. Morrill . • . . . . . . . .  
Turpentine. Brazilian Turpentine Co . . . . . . .  . 
Twine, Morley T\vine and Mchy. Co . . . . . . .  . 

60, 849 
60,722 
60,644 
60,683 

. Vanilla and lemon extracts, evaporated ap
ples, and jellies, H. A. Johnson & Co . . 60, 658 

Vegetable material::;, certain, G. H. Leonard 
& Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60 ,659 

"'''"agon boxes, hay and stock racks, Tecumseh 
Rack & �Ianufacturing Co . . . . . . . . . . • . . . .  60,781 

Watcbes, B. Allcn & Co. . . . . . . . . . . . . . . . . . .  60,821 
Whisky, �I. Letzeltcr . . . . . . . . . • • . .  60,718 to 60, 720 
Whisky, William H. Lee & Co . . . . . . . . . . . . . .  60,744 
Whisky, �'. B. Kane . . . . . . . . . . . . . . . . . . . . . .  60,756 
Whisky, ,J. Joseph . . . . . . . . . . . . . . . . . . . . . . . . .  60,769 
Whisky , L. Hartman Co. • . • • . . . . . . • . . . . . . •  60,770 
,,""hisky, Lazarus & Nassauer . . . . . . . • . . . . . . 60,771 

WE LL DRIL�ING 
Machmes 

Over 7 0  sizes a n d  styles, for drilling either deep or 
Bhallow wells in any kind of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechaniC can 
Opera.te them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, l'I. Y. 

HARVARD UNIVERSITY The Gr.f;::"l:iJ'i!':cO! g!i:!tfA�egc�C;:::fce and 
Offer graduate and undergraduate courses in Civil. Me
cha!lical. El ectrical. Mining and MetallurlZical Engineer
ing. Architecture. Landscape Architecture, Forestry, 
Ph ysics. Chemistry, Hhllogy, and Geology. 

For furtber tnformation, address W. C. SABINE, 14 University Hall, Cambridge, Mass. 

LET U S  B E  YO U R- FACTO RY 
WRITE F O R  ESTI MATE ON A N Y  ARTICLE Y O U  W A N T  MAN U FA CT U R E D  

STA M PINGS,  M ODELS, < E X PER.  WORK W RI'TE FO R FREE BOOK LE'T 
T H E  C LO B E  M A C H I N E  &. S TA M P I N C  CO. 

970 H a m i lton S t . ,  Cleve land,  O. 

(·E!I-�a� Corliss Engines, Brewers 
and Bottlers' Machinerv. 'I' HE VITJTER 

MFG. CO .. 899 Clinton St., Milwaukee, Wi •• 

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

E. V. BAILLARD . 24 Frankfort Street. New York.  
Whisky, R. M. Rose Co . . . . . . . . . . . . . . . . . . . 60,775 
Whisky, E. Schneider . . . . . . . . . . . . . . . . . . . . . .  60, 776 RUBBER 
Whisky, Casey Bros. . .  . . . . . . . . . . . . . . . . . . . .  60, 81 1 
Whisky, Kamp Distilling Co . . . . . . . • • . . . . . . .  60 ,814 

Expert Manufacture�s 
Fme Jobbing Work 

Whisky, H. & H. W. Catherwood . . . . . . . . . . .  60,829 PARKER, STEARNS & CO., 
Whisky, H. Levinkind . . . . . . . . . . . . . . . . . . . . .  60,841 �����������I���������I 228.229 South Street, New York 

Win�, port, John Graham & Co . . . . . . . . . . . .  60,717 
Wine, port, S. Streit & Co. . . . . . . . . . . • • • • • •  60',850 

LABELS. 
"Admiral ,"  for bef'r, Gotham Lithographic 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13.371 
"Alvaro, " for cigars, L. yv. Keyer . . . . • . • . .  13, 367 
"Enterprise ," for cigars, D. J. Borun . . . . . . .  13,366 
"Judge Quality , "  for cigars, P. C. Wiggen-

hom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,368 
"Lipton' s  Gossip Blend Kaffee-I(latsch Cof-

fee ,"  for coffee. '1'. J. Lipton . . . . . . . . . .  13 ,370 
"Sag-amol'e Spring, " foi' whisky, S. Seh-

linger Sons & Co. . . . . . . . . . . . . . . . . . . . . . .  13, 369 
"Slick stuff ," for lotions, Tryon Chemical 

Co. . . . . . . .  o C  . . . . . . . . . . . . . . . . . . . . . . . . . . . 13,372 
" Superior 1J"lower SpedR , "  for flower seeas, 

Mandeville & lOng Co. . . . . . . . . . . . . . . . .  . 

"The Berkshire Shoe ,"  for shoes for men, 
13,374 

women, boys, and girls" E. D. 
Pritchard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13, 373 

PRINTS. 
"Hello ! Hello ! "  for flour, Washburn Crosby 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  1,910 

A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number or the patent desired and the date b,' 
�iven. Address Munn & Co. , 361 Broadway, New 
York. -

Canadian patents may now be ohtained by the In· 
ventors for anv of the inventions named in the fore· 
going Hst. 'For terms ond further particular� 
oddress Muon & Co. , 361 Broadway, New York. 

MOD ELS �e:� bfe�I"�I�.Tl,'ovr:tt.gHJJ�:ltlc: 
tured. Fine, A ccurate Work a Specialty. M. P. Schell, 
1759 Union Street, San Francisco. 

Removed to 182 Mllk Street. 

B 0 Y· S HOW WOULD YOU LIKE A 

Model Electric Car 
Send for Bulletin I) 

EMPIRE ELECTRIC WORKS, • Bridgeport, Ct. 

In addition to the following articles. the 
Scientillc American Supplement has published 
innumerable papers of immense practical value. 
of which over 17,000 are listed in a carefully 
prepared catalogue, which will be sent free of 
charge to any address. Caples of the Scientillc 
American Supplement cost 10 cents each. 

If there is any scientifiC, mechanical, or en
gineering subject on which special information 
is deSired, some papers will be found in this 
catalogue, in which it is fully discussed by 
competent authority. 

A few of the many valuable articles on the 
making of experimental apparatus at home are 
given in the following list ;· 

ELECTRIC LIGHTING FOR AMATEURS. 
The article tells how a small and simple ex
perimental installation can be set up at home. 
Scientillc American Supplement 155 1 .  

A N  ELECTRIC CHIME AND H O W  IT MAY 
BE CONSTRUCTED AT HOME, is described in 
SCientific American Supplement 1566. 

THE CONSTRUCTION OF AN ELECTRIO 
THERMOSTAT is explained in Scientific Ameri. 
can Supplement 1566, 

HOW TO MAKE A 100-MILE WIRELESS 
TELEGRAPH OUTFIT is told by A. �'rederlck 
Collins in Scientifio American Supplement 1605. 

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

A Ys -H.-P, ALTERNATING CURRENT DY
NAMO, Scientific American Supplement 1558. 

THE CONSTRUCTION OF A SIMPLE PHO
TOGRAPHIC AND MICRO-PHOTOGRAPHIC 
APPARATUS is simply explained in Scient;fic 
American Supplement 1574. 

A SIMPLE CAMERA·SHUT'TER MADE OUT 
OF A PASTEBOARD BOX, PINS, AND A 
RUBBER BAND is the subject of an article in 
Scientific American Supplement 1578. 

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

EXPERIMENTS WITH A LAMP CHIMNEY, In this article it is shown how a lamp chimney may serve to indicate the pressure in the in
terior of a liquid ; to explain the meaning of 
capillary elevation and depression ; to serve as a 
hydraulic tonrnique, an aspirator, and il1termit� 
tent siphon ; to demonstrate the ascent of liquids 
in exhaustive tuhps ; to illustrate the phenomena of the bursting bladder and of the expansive 
1�83� of gases. Scientillc American Supplement 

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

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

AN EASILY MADE HIGH FREQUENCY AP
PARATUS WHICH CAN BE USED TO OB· 
TAIN EITHER D' ARSONV AL OR OUDIN CUR
RENTS is described in S'cientifio American 
Supplement 1618. A plunge battery of six cells, 
a two-inch spark induction coil. a pair of one
pint Leyden jars, and an inductance coil, and all 
the apparatus required, most of which can be 
made at home. 

SIMPLE WIRELESS TELEGRAPH SYSTEMS 
are described in - Sioientific American Supple-
ments 1363 and 1381. . 

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

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

THE MAKING AND THE USING OF A 
WIRELESS TELEGRAPH TUNING DEVICE, 
illustra ted with diagrams, Scientific American 
Supplement 1624. 

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

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

THE DEMAGNETIZATION OF A WATCH is 
thnroTwhl,- rloscribed i11 Scientific American Sup
plement 1561. 

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

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

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

HOW AN ELEOTRIC OVEN CAN BE MADE 
is explained in Scientific American Supplement 
1472 , 

THE BUILDING OF A STORAGE BATTERY 
is described ill Scientific American Supplement 
1433, 

A SEWING-MACHINE MOTOR OF SIMPLE 
DESIGN is described in Scientific American Sup
plement 1210, 

A WHEATSTONE BRmGE, Scientific Ameri· 
can Supplement 1595. 

Good articles on INDUCTION COILS are con
tained in Scientific American Supplements 1514, 
1522, and 1527. Full details are given so that 
the coils can readily be made by anyone. 

HOW TO MAKE A TELEPHONE is described 
in Scientific American Supplement 966, 

A MODEL STEAM. ENGINE is thoroughly de
scribed in Scientillc American Supplement, 1527. 

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

ANEROID BAROMETERS, Scientific American 
Supplements 1500 and 1554. 

A WATER BAT'H, Scientific American Supple
ment 1464. 

A CHEAP LATHE UPON WHICH MUCH 
VALUABLE WORK CAN BE D ONE forms the 
subject of an article ('ontained in Scientific 
American Supplement 1562. 

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

Order from your newsdealer or from 
MUNN & CO.,  361 Broadway. New York 
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Rubber Pump Valves 
For Cold and Hot Water, Oils, Acids, 
High Pressure Mine Servke and for 
every pumping requirement. .J1. .J1. .J1. 
Mechanical Rubber Goods of every description 
of unsurpassed qualities, including BELTING, 
HOSE PACKINGS, Gaskets, Mats and 
Matting, Tubings, Springs, Interlocking 
Tilin g, Emery Wheels and MOULDED and 
CUT SPECI A LTIES for any mechanical 
and commercial device. .}II � � � � � .}II 

NEW 
PACKING 

YORK BELTING & 
COMPANY, Ltd. 

9t & 93 Chambers Street, New York 

Something you need to Know about. 

S t a r  Expan s i o n  B o l t  Co. ,  Cedar & West Sts . ,  New York 

CHARTER 
Stationarles. Portables. ffolsters. Pnmp
ers. Sawing and Boat Outfits, Combined 
witb Dynam os. 

GasoJine�  Gas. Kerosene. 

E e n d  for Catalogue. 

State Power Needs. 

CHARTER GAS E N G I N E  CO., Box 1 48 .  STE R L I N G ,  I L L  

Scalos A, i 1  varie ti es at to, W e s (  prtces. Best !la, I Ir
, 

oad 
Track anti 'Vagon or Stock Scale� made. 
Also 1000 usefu l articles. inCluding Safe�: 
Sewmg �iacbinest Bicyc l e � �  Too'� .  etc. SaVf> 

Money. Lists Free, CHWAGO SCAL" , co .. Chicago/ I l l ;  

Bausch & Lomb 
Photo Lenses 

are so numerous as to sizes and formulre 
that in this small space we can only �ay 
-write us the kind of work you want 
the lens for and the size photographs 
you want to make and we will send you 
a catalog describing the part.icular lens 
you need, , with a letter telling why. 
You will be pleased. 

Bausch 6. LOInb Optical  Co. 
Rochester. N. Y. 

NEW YORK BOSTON WASHINGTON 
CHICAGO SAN FRANC1SCO 

ff 'AYS BIG M t' p' t e ��bU:s���: 0 Ion Ie ur s 
NO EXPERIENCE NECESSARY 
as our instruction Book and 
"Buainess Guide" tells alL We 
furnish · Complete Outfits with 
Big Advertising Posters, etc. 
HumorollS dramas brimful oflun, 
travel, history, religion. temper
ance work and songs illustrated. 
One man can do it; Aetonilhtng 
Opportunity in any locality for 
a man with'a-Ilttle money to show 
in churches. school �ouses. lodge 

�Il
i�: �h;tr:�i �t��? 

B�s�r
a��� ':�� ���m��il te?l

th
yTu 

how. CataJogue free. . . 
�MVSEMENT SUPPLY Co.. 467 Gbemical Ba.k Bld� .. CB1CAGO 

o ' LI B E RTY B R A N D " 
Steel Letters and'·Figures � Are the best made. Warranted 

I l:be band-cut on bes

, 

t tool stee l .  Put • up in polished hardwood boxes. 
,... ..... Are sold by leading hardware 

� deal ers. 

� �  A L LEN, D OA N E  &; C O  ..  
Boston, Mass. , U. S. A. 

Fine steel letter�cuttin:.:- of 9.1 1  kinds ; special prices to  toolsmiths. 
Warranted name stamps for marking tools mailed anywhere 17c. per hltter 

Perhaps You Want To Know 
�?o'gl�t�:n.fO�I�. 0 

u.fhrs P�ig��'!;. 
cloth-bound Tool C atalogue 
No. 22 tells y o u  all you need 
to know- about every tool made 
with i l lustrations of each It 
��l� ��:��

t
06"Jh��h 

a
y'!,,!:"e:�lf'::i 

back frum tbe first $10.00 pur
c b ase you make from us. Write 
for it to-day. 

MONTGOMERY & CO. 

l 05 Fulton St . •  N .  Y. City 

Scientifi American 

1 000 WOAL'EN t··O'OMS NO,W, B, , eing Equipped with Cork Insert 

, , ' . , \J . , , for the Wood Worsted Co., 

w c ,fli�i� :;:d�!'��'the�o:k ::::!.�@:'B�ldm�r��¥ Vlf�t���:,�rl�':iu1:���l':nde::::di;!I10e ... 'lluIIPPlnlrl 
T�:JiJ �EA.S<>l.V 

WilY ' THE AMERIC,AN WOOLEN COMPANY b . .  adopted Uor� 
InsClrt clutches, ' 

W /l Y THE CROMPTON & KNOWLES LOOM WORKS of 
cester, l\'lass, (licensee), is shipping Ulo'lre than 100 looms so 
per month, 

"THY THE A !\J OSKEAG MFG. CO. (licensee) is rapidly 
its \Vorrall clutches [Iud loom clutches with tork Inserts, 

\VlIY fork Inserts should be used in ALL TYPES of power 
mitting devices, 

WJlY licenses already granted to' automobile' imnufacturers insure 
use of l'ork Insert Clutches or .Brakes or both on more than 
thous.'lDd automobiles ii, 1907. 

W](Y T f1 E  REPORTS OF ' TESTS mnde at the 
technic Institute, Purdue University, and J"awrence 
of Harvard Univerflity, showing the remarkable 
the use of CORK I�SERTS, should interest yOll, 

rs :B E C .A. U IS E  
C O n K  INSERTS Inerensc the power transmitted by leather 

clutches 100 per cent. 
CORK INSERTS inerease tht' power t!'Snsmitting capacity 

iron pulleys 50 per cent. 
CORK IN SERTS inercnsc the coefficient of friction of metal 

face 100 per cent. 
And Prlnelpally nnd Partlculnrly Beesu@ie 

THE PECULTAR A N D  GREA'I' FRICTIONAL QUALITY OF 
is neither diminished nor aifecteri hy wear" dust, moisture, at

lJl..0�<phe�ic conditions, Y"!lter, oi l ,- �!' other lub�i<:1I.nts, 
CO . 

• 

" Watch 
Wisdom" 

Don 't buy a 
watch until you hav6 

read what Elbert Hubbard says 
about the value of"Time"and the 

�IO' ''IA hh � � . I � �� 
WATC H 

All you have to do is ask us for a FREE copy of " Watch Wis. , 
dom" -written by Fra Elber� 
tus himself. It 's worth read- ' 
ing even if you don't buy a Howard. But ASK-

E. BOWARD 
WATCH COMPANlt 

Sooth Street 
Waltham. Mass .. U. S. A. 

I WILL MAKE YO 
PROSPEROUS 

If you are honest and ambitIous write m e  today. 
No matter where yon ltve 01' what your occupation, 
I will teach you the Real Estate business by mail ; 

appoint you SpecIal Representative of my Company 
1n your town ; start you in a profitable bUsIness of 

your ow�, �nd help you make bIg money at onc e .  
Unusual opportunity for men

' 

capital to become independent for life. 
Valuable book and full particulars free. 

Write today. Address nearest office. 

NATIONAL CO-OPERATIVE REALTY CO. 
985 !tfaryland Building, Washington, D. c. 
US!) Athenaeum Bnlldlng, Chleago, illinois 

}Is JI Prtstnt 
Why not one of these 

NEW YORK 
STANDARD 

"Chronographs?" 1 0  Silverode 
Case-

They combine a 1-5 second hand with an , accurate , 

movement and will ever be a reminder of the donor. 
./Ill Jewelers Sell Them 
They ./Ire Fully Guaranteed 

New York Standard Watch Co., 401 Communi paw Ave., Jersey City, N. J. 

M ARCH z, 1907. 

C OLD GALVAN I :Z I N G .  
AMERI CAN PROCE S S .  N O  R OYALTIES. 

.SAMPLES ANo l.NFORMATION ON APPLICATIO N ,  
N I C K E L 

A.D 

Electro- Pia ti n g  
Apparatus and Material. 

THE 
l Ianson & V a n  Winkle 

Co., 

� f> ,�· a I' J,;: .  N" .  J .  
28 &, 30 �.  Canai St .  

The 
Pleasures 

of Motoring 

C h"lCn{l(). 

A s'mooth running engine is more satisfac
tion than smooth roadS. JUobiloU - the 
perfect autolJ1obile lubrican t - i s  the only 
oil that ma�es sInooth , easy running abso
lutely certain. There is a 'grade of 

V�CUUM 

MOBILOIL 
espec ially prepared for every 
engine. The Mobiloil booklet 
l ists every make of auto� 
11lobile and tells \vha t grade 
o f  Mobiloil to use. It's free. 

Mobiloil sold 1>y dealers 
everywhere-in barrels and 
caos of varying capacities. 

Manufactured by 
VACUUM OIL CO .. 

Rochester. N. Y. 

Lauson F rost King 
We have proved by tests 
that the " Lauson " Easy 
Starting gasoline engines 
work equally well on gas
oline, kerosene or aleohoL 

, Less water to cool; 1 -3 the 
I!.arts; all �i""",, tor. ,all pulp006. C.manteed absolute
ly' for one year. Write for big catalog. It's FREE. 

J. LAUSON MFG. CO. 
106, Carver Ave.. New Holstein. Wis. 

----'-----------------
HEXER KETCH" IRON 

Fa,:.ted) AUTO 
A�j n stable In slze to tlt an'y 

P�:a�; �i
n�:���T,fI�:r��W 

,tor fastest speen, but rqns 
eal:lier. Stronger (Uit's iron" ) 

but Iigb ter weight. Rider 
bas absolute control riding 

ward or back ward, coast� 
or c l i m b i n g  a hill. 

" (�I\n't upset. "  No dead een· 
ter. " C�,N'T �E UnO'KEN I1nd 1I'0n't wear ont." A straight 
pull (ordinary-hanrl-car-Ulotioll),. instantly .ir.terc�t;tgeable t� thE'! 
ex.'l.ct " Rowing and Semi-RowlD,!!' ' ' exercise motlO�s. Detngned 
btl a Phyncian to develop and _strengthen t,he 8�ne and che.t, 
and 7'est the child's leis. ' Write for our frl'e ofter. It tells 
you how to get nn " Exer·'Kcteh " [ron Auto Free. 

" Exer.Keteh" NO\'elty Co., tOG N .  Sfinnte A\·., Indianapolis, IncJ. 

.A!fo 
INNER TUBES 

will largely 

Obviate Tire Troubles 
STRONGEST TUBES 

Imported or Domestlo 

PARKE�. STEARNS ,& CO. 
228 and 229 South St . • New York. V. S. A. 

, 
POkTABLE CONCRETE 

Block Machine 
Aml;>itlOus young men can start 

fine bUSin ess, immediately proflta� 
ble, easily expanded. 

Blocks cost 6 cents t o  make, sell 
for 18 cents. One man can make 
200 blocks per day. Wbole outfit 
costs *125.00. ' 

S(,nd, water and Portland cement 
only materials reqllired. 

Sent an. tJrial. 
THE PETTYJ O H N  CO. 

6 1 5  N .  6th 51 . ,  Terre' Haute. I n d .  

ARE THE BEST. 

b'or �ale everywhere.' Send tor 
Catalog No. 16. 

L U F K I N  R U L E  C O. 
Sag i naw, M i ch . ,  U .  S. A. 

New York and London. 

10 to �1 South Cllnton Street. 




