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A CALL FOR STRONGER PASSENGER CARS. 

The Pullman Company recently made the very , Sig
nificant statement that, during the year ending Sep
tember 1, 1903, not a single passenger was killed or 
i1)jured,on:a Pullman car in the State of New York. 
They,also announced that although in the, past three 
years· the company had carried in all parts of the 

, United States a total of 32,639,341 passengers, only 
six persons were killed ( in two disastrous wrecks) 
and only four persons were seriously injured. 

Compare these figures with the official, statistics of 
railroad accidents in any given year, say for the y

'
ear 

1902, when 345 passengers were killed and 6,683 were 
injured. Of the thirty·two and a half million passen
gers that were carried in ilie three years in Pullman 
cars, only one in every three and a' quarter million 
was killed or injured ; but of the 640,000,000 passen
gers carried during the year 1902 in ordinary cars, 
over 7,800 passengers, or about one in every 92,000, were 
killed or injured. In other words, of two passengers 
who board a train ,together, he who enters a Pullman 
car has thirty-six chances of reaching the end of his 
journey in safety against one chance of his fellOW pas· 
senger who enters an ordinary day coach. 

Those of us who read between the lines in the ac
counts of rl!-ilroad disasters, that appear with such 
shocking frequency in the columns of the morning pap
ers,-o,will not be at all surprised at these figures. The 
story of the smash-up, if it be a collision, may vary in 
details ; but--the general features will have a marked 
Similarity. Thus the mail clerks will be killed out
right, and the occupants of the smoker and first day 
coach, which in all probability will telescope i�to each 
other, will divide up the list of casualties pretty evenly 
between killed and inju,red ; unless, indeed, a broken 
steam pipe is accountable for the parboiling of the 
whole" mass of unfortunates ; while incidentally the 
accQunt will mention that the Pullman cars, after ex· 
pending their momentum in crushing up' the lighter 
first-ctass coaches, smOKers, baggage cars, etc., came 
to rest, wiiliout any serious injury, and more often 
than not without even leaving the rails. Should they 
leave the rails and roll down an embankment, the 
passengers are pretty sure to escape with the conven
tional "bad shaking up." 

Now, what do these results teach us? Just this
that if we cannot make railway travel safe by install
ing ilie very best signal systems, and by the careful 
selection of enginemen and train hands, ·switchmen, 
and operators; if we must forever go on having rail· 
wa,y smashes, we can at least save the limb and the 
life of the passenger by building cars on the lines of 
the Pullman and rendering them practically accident
proof. 

The strength of the Pullman car lies in its very 
massive underframe, the heavy steel angles and plat· 
ing that are worked 'into the vestibqle ends, and the 
massive vertical vestibule frames, which 

�
prevent the 

,platforms from riding one upon another and shearing 
their way through the structure of the adjOining car. 
There is no question that it would be ,possible greatly 
to increase' ilie safe�y 0 of ordinary passenger travel, by 
constructing all railroad cars on the vestibule, principle , 
and building inti> the platforms that steel fr�ming, which 
is largely answerable for the immunity from destrtic
tion in bad railroad, wrecks of the present Pullman 
car. The railroad companies will naturally raise the 
'objection that to give to all cars the strength of Pull
n\an construction would so greatly increase the weight 
of\ trains, that the engines would be unable to cope 
with the service. But it is a fact that the strength and 
indeilltru_ctibility of the Pullman car could be imparted 
to th'e ordinary first-class coach without any serious 
increa"le in the weight of the latter. The Pullman car 
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is loaded ,down with a lot of unnecessary weight both 
in its strlj.cture and in its embellishments, which could 
be got rid of in the proposed type of car. A ponsider
able saving of weight might be made by building the 
underframe, the sides below the sills, the platforms, 
and the vestibules, entirely of steel. This, indeed, has 
been done by the Illinois Central Railroad, to which 
too great credit cannot be given for the advance that 
has been made in its new steel passenger cars. 

The steel passenger ,car is not by any means a , nov· 
elty. In fact, between thirty and forty years ago, one 
of this type was constructed in this cquntry and 
formed the, subje,ct of, illustration in the columns of 
the SCIENTIFIC AMERICAN, while in Europe not only are 
the underframes of all cars built of steel, but there is 
a large number of freight cars of various types of 
metal construction that have proved their durable 
qualities by nearly half a century of service. In a rail
way collision it is always the weakest element that 
gives way. :When telescoping occurs, it is the oldest 
car that, is sliced in half by the' platform of the ad
joining car. ' With trains built entirely of steel cars, or 
ca�s with steel underframes, the injuries of a collision 
would be confined very largely to bruises and some 
broken limbs, due to the passengers being hurled vio· ' 
lently forward under their,pwn momentum. ' But die 
horrible dismemberment, the wholesale crushing out 
of life, now due to the telescoping of cars, would be 
of very rare occurrence. '  Indeed, with steel cars it is 
questionable whether telescoping would eitend, even 
in the most severe COllisions, much beyond the first, 
eight or ten feet in the car. 

In view of the shameful slaughter that has 'lately 
been going on upon our railroads in a series of 'acci· 
dents that is nothing short of, a'national disgrace, it 
becomes the duty of legislation to stipulate that for 
all new passenger cars, a certain minimum standard 
strength and excellence of construction shall be speci
fied'. By the mandate of the governm,ent we have the 
automatic coupler' and the train brake ; the time has 
now come for the government to' demand for every 
passenger on the railroi1d the same immunity from 
maiming and death 'as'"Js }ihown by the Pullman Com· 
pany, 

'
in ilieir statement of 'only ten persons killed or 

wounded, out of _ tliirty·twQ 8,P-d a half million passen
gers. 

• ••• • 

CAN THE THEATER FIRE BE. ,,-I'REVENTED 1 
The panic and horror of collision at sea, with the ter

rible roar of the engulfing water, is oI;lly exceeded by 
that most pitiful of calamities-:-�he theater fire. The 
very idea of. the houSe of mirth being ,turned into a 
holocaust must, appeal most strongly to even the 
hardest heart. The painful accident at the Iroquois 
Theater, Chicago, on the afternoon of Decemb�r 30, 
when over 600 people were 'kilied a)ld ,some hmidreds 
injured, is so very recent in the minds of all that it is 
unnecessary to dwell on the harrowing incidents ,of 
that awful scene. Suffice it to say that the fire Js the 
third w�rst on record, the Ring Theater in VIEmna, 
where 875 lives were lost, being th� worst. The Brook· 
lyn'Theater fire 'in' '187,6� when 297 persons lost thelr 
liV;�, was,brought home closer to us than any o�!?-er. 

The question of thElater fires has received exhal!stive 
treatment' abroad. Out of 511i theater fires of which :we 
have record, 460 were ,burned in the, hundred ye�rs 
1777 to 1877. These figures would now be consider
ably increased. , The' average _. life of an American 
theater atthis period was' only eleyen to thirteen years, 
but fireproof constructio� '" has certai:p.ly doubled the 
life of the structu,res: , Strange to Siy, the danger, is 
only doubled during the performances; owing 'to the 
great watchfulness displayed while the audience is in 
its seats. Mr. W. Paul Gerhard, C. E., writing in ilie 
SCIENTIFIC AMERICAN SUPPLEMENT, says : 

"The lives of people in theaters, whether' spectators, 
actors, musicians, chorus singers, ballet girls or stage 
hands, are, therefore, endangered: 

"1. By smoke, fire gases, heat, asphyxia, exhaustion. 
"2. By fire burns. 
"3. By jams, knocking over, falling down stairs, 

trampling, crush. 
"4. By direct shock or fright. 
"5. By accidents, such as the falling of the central 

chli.ndE)lier. 
"The long list of theaters destroyed by fires breaking 

out ,during a performance;'and the numerous instances 
of 1i�es breaking out during these hours, but which are 
put out before spreading, are 'proof 'sufficient tlia.t" the 
dangers spoken of are constantly threatening the 
thel!.,ter-going public:" '

The third cause is quite as l1}rely, to result in de!tth 
as the second, and seems wholly rinnecessary if proper 
means are provided for a quick and orderly exit. Mr. 
Gerhard further says: 

"If only plenty of exits are provided, so that, under 
all circlimstances, the whole audience, even when 
frightened and suddenly thrown into a state of high 
mental excitement, can leave the building inside of 
two or three minutes, the fire·resisting qualities of the 
building are of less consequence, as regards the safety 

of the peroons in the theater. In fact, a theater in
ferior in point of construction, but having exits as 
above described, would be safer than one built thor
oughly fireproof, but otherwise not well arranged and 
not provided with sufficient stairs and exits, and where, 
therefore, in case of a false or real alarm of fire, or 
a panic from any cause, the people would be necessarily 
in grave 'peril." 

In nearly all cities the regulation of the building of 
theaters. is ,under the building department, but the 
fire department should have a voice as well. After 
construction, the, theater is under the jurisdiction of 
the fire and pOlice departments, who jointly look, out 
for the safety of the public, the police at the front of 
the house and' the firemen behind the curtain. We 
might give endless rules for the construction of safe 
playhouses, but our hand is stayed when we consider 
that apparently every safeguard known to modera 
science had been lavished on this theater, which had 
been opened less than five weeks. It is credibly stated 
that large sums had been spent to render the house 
immune from the very enemy which destroyed it. Still, 
the fact remains that one of the worst tragedies of 
modern times, involving' a greater loss than'the Span· 
ish·American war, occurred in a "fireproof" building 
in broad daylight. Whatever may be the verdict which 
fixes responsibility, one thing is certain-the fire cur· 
tain must be so stiffened that no draught can belly it 
out so that it can bind or leave its groove. It must 
be arranged so that -it can be tripped from the stage 
or the auditorium by purely mechanical means, very 
strongly and 'reliably constructed. The' mechanism 
should be designed so that in case of 'any breakdown 
the curtain at once falls to the danger position. Pos
si bly a steel girder spanning the proscenium -, and 
working vertically in well·oiled metal channels would 
be sufficient to carry a 'reinforced curtain, whose edges 
are anchored to the channels at regular intervals 
by steel' guides. The fireproof wall should be 
extended up to meet the girder at the stage. 
Possibly two curtains would minimize the danger. 
Wood sp,ould be excluded absolutely from the stage, 
except where required by the scenery, and then it 
should be fireproofed. It is imperative that fireproof 
paint be used, and that all gauzes and scenes ( drop and 
borders ) be impregnated with chemicals. Asbestos 
can be freely used in properties, and wire rope"should 
be substituted for ordinary ropes wherever possible. 
AccumuL1tionsof scenery should be avoided; and . dress· 

, ing rooms and all workshops and paint shops should 
be' located in adjacent buildfngs connected by one fire 
door. The most modern fire appliances, such as sprink· 
lers, should be provided ; and lastly the inspection 
should be eternal. Even then, would' there be any 
guarantee of immunity from loss of life by' panic or 
fIre?' No ; there is not ; but we could at least feel 
that every human resource had been exhausted. 

- 8'" 
A NEW STUDY OF BIRD LIFE. 

The myriads of migratory birds on their waY.,south 
at this season of the year will be the subject 'of special 
scientific study on the part of the various ornitho
logical societies and the experts of the Department of 
Agriculture. To the average person on'ly indifferently 
interested in bird life there may seem little in the 
migration of the summer' birds to furnish data for 
scientific deductions ; but the modern student of our 
native birds ,sees· in these annual fiights material for 
reflection and observation of the greatest importance. 
The constant relationship existing between our' agri
cultural crops and the migratory birds' is a fa'ct that 
has only in recent years been fully comprehend�d, and 
each season new data for study are collected :by the 
expert observers. The problem of weed destruction is, 
for instance, intimately wrapped up in the migratory 
habits of the mi'llions of our summer birds. Many 
of our most noxious garden and field weeds produce 
in a single season as many as one hundred thousand 
seeds, and in three seasons a single one of these'plants 
would give birth to ten billion weeds. 

There is only one effective agency that keeps in 
check these' prolific weeds. When the seeds of the 
we�ds ripen in the late summer and fall the mi'llions of 
migratory birds begin their journey southward, de· 
vouring the weed seeds at the most critical stage of 
their lives. A few of the birds eat a number of seeds 
throughout the whole summer, but the vast majority 
eat them in the early autumn and early spring, a few 
staying North with us to pick up the seeds which fall 
on the ground when covered with snow. They gorge 
themselves with the weed seeds until their stomachs 
are distended to three times their normal size. All of 
our common song and plumage 'birds are great seed 
destroyers, and the ' blackbirds, meadow larks, spar
rows, goldfinches, doves, quails, siskins, grosbeaks, and 
grass birds will eat all the way from one hundred to 
one thousand seeds of weeds at a single meal. They 
begin their annual campaign against the weed seeds 
in the far North as early as late August, and they move 
southward as the season advances and the seeds. ripen 
in the lower part of the New England and Middle 
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States. Their migration is consequently due to a large 
extent to the maturing of the weed seeds, and they 
move southward only so fast as they devour their 
favorite seeds in each section. Fortunately, different 
species of birds choose different kinds of seeds as their 
favorite food, and very few weeds escape. 

Thus the blackbirds make their first raid upon the 
seeds of the common smartweed or bindweed, and the 
fie'ld sparrows select the seeds of crab grass. Nuttall's 
sparrow shows a particular penchant for the seeds of 
the wild amaranth and lamb's-quarters. Tree spar
rows are found most frequently hunting seeds of 
pigeon grass, while the obnoxious pigweed attracts 
the snowfiakes and goldfinches. It is becoming evi
dent to the students of birds that they are infiuenced 
almost solely in their migratory habits by the harvest 
of weed seeds, and not by the c'limate. We have al
ways supposed that the birds started southward as 
soon as the chill of autumn approached, but cold, 
frosty weather might come in August, and the birds 
would not begin to migrate. They are not weather 
prophets at all, but simply hungry tittle creatures fol
lowing in the footsteps of ripening seeds. 

Scientific American 
they frequently, in the autumn of the year, move only 
at the rate of a few mi'les a day, and not infrequently 
only a few miles a week. They pass over barren and 
unproductive places with considerable swiftness, fiying 
in large fiocks to some better feeding ground. Ob
servations of their fiight at such points may naturally 
have led some to infer that they move rapidly north 
and south. 

In the northward journey in the spring, they move 
oIJ. an average much faster than in the autumn, for it 
is then the desire for nesting that urges them onward, 
while the supply of food is much more limited. The 
insectivorous birds are most inclined to linger in the 
newly-plowed fields, but the typical seed�eating birds 
hurry to their favorite haunts to build their spring 
home. In selecting this, the food question influences 
every couple. Scatter daily plenty of food in an orch
ard, and year by year the number of birds nesting 
there will increase. This food shoulG be spread out 
very early in tC>pring, so that the earliest comers will 
find it. This will encourage them to return earlier an-
other season. G. E. W. 

.. 4. � .. 

It is quite evident to bird students that many of THE DEATH OF JEREMIAH M. ALLEN. 

our birds cauld be induced to stay North all winter On December 29, Mr . . Jeremiah M. Allen, known to 
if they could be supplied with an abundance of choice every engineer in the Uni.ted States as the president 
seeds. Some seasons they linger with us so late in of tlte Hartford Steam Boiler Inspection and Insurance 
the season that wonder is expressed by the casual ob- Company, died at his home in Hartford, Conn. For 
server, but the reason for it is that the seeds of some thirty-three years he had been president of the com
choice weeds have been 'late in ripening, or the birds pany, during which .time ·he had devoted himself with 
have found an unexpected harvest of them in the untiring energy to his chosen work. 
vicinity. As a visible proof of this constant relation- Mr. Allen was born on May 18, 1833, in Enfield, Conn. 
ship existing between the migration of birds and the Hartford will ever remember him as the first president 
supply of food, it is only necessary to refer to the of her board ,ot tradll, .organi!illld in 1888, and also for 
fact that more birds, and a greater variety, winter in the work which he did while a member and president 
our city parks than can be found in the cold, b'leak of the board of trustees of the Hartford Theological 
woods or fields. It has been supposed that these birds Seminary. There is hardly an institution, financial or 
have been induced to stay with us because of the industrial, of the city of Hartford with which he had 
greater or less protection they receive in the heart of not been directly or indirectly connected. Mr. Allen 
a city from the cold weather ; but the chief reason of was a member of many scientific societies, among them 
their sojourn in the Narth through the winter is the the American Society of Mechanical Engineers, Amer-
greater abundance of food found in the city parks. ican Society of Naval Engineers, the American Asso-
In a thousand ways food is supplied to them in the ciation for the Advancement of Science, the American 
parks which they could not get in the' wild woods and Historical SOCiety, and the Connecticut Historical So-
fields. In most of our parks the visitors and school ciety. 
children feed the birds and squirrels, and .in late Mr. Allen for a number of years had been a lecturer 
years the department of parks has essayed to supply on insurance topics at Sibley College,. C9rnell Univer-
the winter birds with all the food they could eat. As sity, and at the Worcester Polytechnic Institute. This 
a direct result of this policy the winter blrd inhabl- year he was to deliver a course of lectures at Yale. 
tants of our clty parks are steadily increasing. Mr. Auen was a descendant of Samuel Allen, who 

In the new study of 'bird life, it is becoming evldent settled in Cambridge, Mass., In 1632,. and who was an 
to those most interested in the subject that it is ancestor of Et'can Allen, of Revolutionary fame. The 
possible to make our winter birds more numerous by history of the Allen family has been the. history of 
Simply �eding them and providing them with winter men who have had a bent for mechanics and science. 
protection. Bird houses should be more generally con- One of the earlier AlIens was the first man in the 
structed. These shou'ld be built for the' purpose of country to m;tke telescopes and microscopes ; another 
sheltering the birds from cold snowstorms and wintry . was .an astronomer. 
winds and rain. They should be built with the north·" As a business man Mr. Allen's abilities were amply 
and west side made wind and rain-proof, and the south shown in the wonderful development of the Hartford 
and east sides with openings and wide verandas Steam Boiler Inspection and Insurance Company under 
where the birds can sun themselves and dry their his presidency. Its capital increased to over two and 
plumage after a rain. There should be an inner and a half million dollars. He started' a magazine called 
outward compartment, where the birds can retire in the "Locomotive," which treats in a bright and enter
very cold weather. The inner compartment should taining way engineering topics of interest to insurance 
be supplied with plenty of soft cotton, hay, and woolen engineers. 
rags. To reach the inner compartment it shou'ld be ------""'.-� ... ,_.------

necessary for the birds to pass through the first, and 
then down a long passage to a door which opens at the 
opposite end. In this way the bird house is made sult
able for all weather. The walls of the inner compart
ment should be made double, with felt lining between 
them. Then in the coldest weather, our most sensi
tive birds can find ample protection from snow and 
wind. To introduce them to their new winter quarters, 
choice seeds and food shou'ld be scattered all through 
the house, and they will gradually follow this, and 
become enamored of their new home. The cost of 
constructing such a bird house for winter habitation 
need be very little. The outside archltectural features 
will of course increase the expense to any sum one may 
wish to put in the house. With thousands of these 
built alL over the country, our winter population of 
plumage, and even song birds, would rapidly increase. 

There is one feature of bird migration which scien
tists have made special studies of in the last few 
years, and which is intimately associated with the 
food question. It was supposed formerly that migrat
ing birds traveled very rapidly, some covering the 
distance between tile Southern and Northern States. in 
an incredibly short time. Some were even said td fiy 
at the rate of fifty and sixty miles an hour, and to keep 
this up for eight and ten hours a day, as if anxious 
to get back to their winter or summer haunts. The 
very contrary has been found to be the case. The mi
gration journey is a period of harvest-time joy and 
ce'lebration for the birds, and they are happy and joy
ful throughout. It is a period of feasting; of gluttony, 
and oftentimes of song. The birds move slowly, if 
the food is abundant, lingering in one place for days 
and weeks where the harvest is particularly good. 
Instead of tra.veling rapidly in their great migration, 

THE NEW BRITISH SHIPBUILDING PROGRAMME. 
BY H. C. FYFE. 

The British Admiralty have just published the par
ticulars of the new warships which are to be laid down 
early in the present year. These vessels were pro
vided for in the estimates 1903-1904 ; but the designs 
have only just been published. 

Three Battleships, .. King Edward VII." Class. 
Displacement. 

Name. Tons. 
"Britannia" } 
"Africa" . . . . . . . . . . . . . ... . 16,350 
HHibernia " 

I.H.P 
18;000 

Fonr Cruisers, .. Duke of Edinbnrgh" Class. 

::����;�D " .... .............. 13,550 28,500 
"Warrior" } 
"Achilles" 

Fonr Scouts, 25 Knots. 

.. Skirmisher" . . . .. . ....... . ... . . 2,900 17,000 

.. Fc.re8il(ht" . .. . .. .... ... .. ... . . 2,545 16,000 

..Attentive" .. . . .. ... .. . . ... . . .. 2,750 16,000 

.. Patrol".. . . .. .. .. . ..... .. ..... 2,610 16,000 
Fifteen Torpedo-boat Destroyers. 

Length, 220 feet; beam, 2O� feet; speed, 25� knots. 
Ten Submarines. To be built by Vickers' Sons & Maxim. 

Speed. 
Knots. 

18� 

The three new battleships are to be' built in the 
royal dockyards. They are to be named "Hibernia, " 
"Britannia," and "Africa." They will)resemble in most 
details the five battleships of the "lhng Edward VII." 
class now under construction, viz., "King Edward VII.," '
''Commonwealth,'' "Dominion," "Hlndustan," and 
"New Zealand." They will carry four 12-inch and 
four 9.2-inch guns in Six turrets ; ten 6-inch rapid-fire 
guns in battery ; forty smaller guns ; four submerged 
torpedo tubes. The three" new battleships will, how
ever, be an improvement on the "King Edward" in 
certain particulars. 

The four new first-class armored cruisers will be of 
the "Duke of Edinburgh" class, including the two ves
sels "Duke of

' 
Edinburgh" and "Black Prince." They 

23 
will carry six 9.2 inch, 50 caliber guns in turrets, and 
ten 6-inch rapia.-fire guns in battery, besides twenty
ei�ht smaller rapid-firers. 

The four "Scouts" are all of different design, the 
preparation of the plans having been left to the build
ers. They are all bigger and more pOWerful vessels 
than the four previous "Scouts" now building, viz., 
"Sentinel," "F"orward," "Adventure," and "Pathfinder," 
whose displacement is 1,600 tons, and armament con
sists of ten 3-inch guns. 

The fifteen torpedo-boat destroyers are to be stronger 
vessels than the 30-knot type. 

. ., . 

SCIENCE NOTES. 

It is stated that a mixture of salol and antipyrine is 
employed to give a fictitious melting point of 20 deg. C. 
to oil of geranium ; and that the mixture is largely 
used to sophisticate otto of rose.-Jour. Pharm. 
d'Anvers. 

Maryland has now the best magnetic survey of any 
country except Holland, and it needs it, since Washing
ton is near a very pronounced disturbance. The mag
netic survey of the United States is being reorganized, 
jmd by 1910, it is planned, there will be one magnetic 
station to every 25 or 30 square miles ; at present Hol
land has one to every 40 square miles, and England 
one to every 139 square miles. Canada, it is hoped, 
will join in this, as in the other meteorological work 
of the United States. Five magnetic observatories are 
contemplated. 

Dr. Bauer, of the United States Coast and 
Geodetic Survey, has calculated the earth's magnetic 
energy. Calculating the total energy of the magnetic 
field outside the earth's surface in spherical harmonics, 
Dr. Bauer finds that there has been a loss of three 
per cent in the total energy between the years 1838 
and 1884. That would indicate that the earth's mag
netism is dying out. But the results are too uncertain. 
It is curious that we should be more certain about the 
earth's potential of fifty years ago than about the 
present potential. 

Colors of Autumn Leaves.-The bright colors as
sumed by maple, sumacs, and ampelopsis during the 
autumn months are the result of the oxidizing of the 
color compounds, or color generators, of the leaf cells. 
Long-protracted cool weather is most favorable to the 
production of autumn tints, and slight frosts that are 
not severe enough to kill the cells hasten the display 
of beauty by producing an enzyme that brings forth the 
bright purples, oranges, and reds. Leaves containing 
much tannic acid never. give bright autumn tints, 
while those containing sugar give the very prettiest. 

In the course of some digging' operations in a garden 
at Haslemere, Surrey, England, a gardener unearthed a 
number of ancient vessels of peculiar shape, together 
with a quantity of calcined human bones, at a depth 
of about two feet below the surface. The British 
Museum authorities who have examined the discovery 
pronounce the vessels to belong to the late Celtic (early 

"iron) age, about B. C. 150. E. W. Swanton, the con
servator of Dr. Jonathan Hutchinson's Educational 
Museum, carefully examined the fragments, and only 
three or four vessels were found in a perfect condition. 
He computed that twenty-two urns and pots were 
originally interred at the spot. 

Dr. Charles H. Herty, an expert on the subject of 
forestry and an attache of the United Stated Bureau -of Forestry, is the .inventor of a new method of gath
ering turpentine' which will revolutionize the meth
.ods now in vogue, and be the means of saving an im
mense amount of money to the South, where the tur
pentine industry thrives. Heretofore the crude tur
pentine has been gathered by cutting a kind of "box" 
or pocket in the base of the tree, and into this the 
product found its way from the scarified sides of the 
tree. The method was not only wasteful, but also 
damaged the tree to such an extent that its life of 
usefulness was considerably shortened. It is said 
that two million acres of virgin forest are "boxed
annually in this way. Dr. Herty is a Southerner, and 
foreseeing the eventual ruin of a great industry, set 
about to arrive at some other means of extracting the 
resin, which he has succeeded in doing in a manner 
which meets all the demands of the case and in
creases the production by about seventy-five per cent, 
by the recovery' of that which was formerly wasted 
and the improved quality of that gathered. The appa
ratus made use of by Dr. Herty is simple and lr 

pensive, consisting as it does of an earthenware cup 
with a nail hole near the top, a six-penny wire nail 
to hold it in place, and a pair of galvanized iron 
troughs to divert the flow of resin" into the cup. Dr. 
Herty has not attempted to enrich himself by a mo
nopoly of what is a patentable article, but has an
nounced that the use of the process is pubUc prop
erty. As the turpentine industry of the South is a 
very important one, this gift represents a money 

valuation of considerable SIze. 
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A FLOATING TtltATElt. 

Perhaps the most interesting 'of new vessels plying 
the Ohio, Illinois, and Mississippi rivers is one built 
upon an extensive scale for use as a floating theater. 
The seating capacity is for 1,000 people, and there are 
boxes for the elite and a pit for the orchestra. 
In addition, the vessel is sufficiently large 
to admit of numerous sleeping rooms for 
the actors, the deckhands, and all those 
connected w;th either the show or the, 
boat. The e::1t:re force numbers forty. 
On the steamer which tows the floating 
theater, besides the boilers an? engines, 
there is a complete electric light plant, 
besides a kitchen and dining room. 

In view of the fact that the long water 
route of the floating theater carries it into 
the warmer portions of the South, the 
season for the show does not close until 
late, in the southern winter. The entire 
route comprises 2,500 miles. The boat 
starts at Pittsburg and visits the towns 
of the coal miners and steel workers 
along the Monongahela River. Next it 
returns and goes down the Ohio to the 
Kanawha, thence to Cairo, and later up 
the Illinois River to La Salle. Then 
after going back to the Mississippi, .the 
boat slowly makes its way in the direc
tion of New Orleans. The idea of a float
ing theater is not exactly new, but the 
extensive scale upon which it is being 
carried on and the fact that it is the 
drama instead of the vaudeville pro-
gramme that is being presented, at
tract unusual attention to the boat 
herewith pictured. "Faust" is the 
production which has been presented 
this season. 

Scientific America!\ 
rop, SchaU, Hart, Prochoconik, Championnl�re, and 
NeudDrfier, who pumped this gas through a Junker 
apparatus. But the difficulty experienced, up to . but 
a few years ago, in procuring chemically pure oxygen, 
necessarily contributed toward discouraging innova
tors. Even granting that oxygen were of no importance 
to anresthetized persons, the value of the apparatus 

THE INTERIOR OF THE FLOATING THEATER, 

100' liters ,of air, it Is kept under perfect anresthesia 
for 6 or 7 hours. The labors of Paul Bert have dem
onstrated that the allresthetic state depends upon a cer
tain tension 'of the gas in the blood kept up by the 
tension of such gas in the air respired, and that it is a 
question not of the quantity, but of the proportion of 
the gas mixed with the air. The apparatus under con-

Gideration permits of administering chlor
oform always mixed with a certain quan
tity of oxygen and air, and never in too 
concentrated a state. In this way it com
pletely abolishes the injurious local ac
tion of concentrated chloroform upon the 
mucous membrane of the respiratory 
tracts, so that there is no longer any 
danger of laryngeal spasms, of suffoca
tiOl�, or of glandular hypersecretion. In 
case of symptoms of asphyxia in the 
course of a long anresthetization of a 
patient exhibiting a weakness of the heart, 
it is possible to use the current of oxy
gen alone and cease the administration of 
chloroform. 

Anresthesia has already been produced 
thousands of times with this apparatus in 
the Hospital of Hamburg-Eppendorf and 
in that of Lubeck, etc" and all the ad
ministrations have proved more effective 
and easy than with the compress, or mask. 
The interesting point is the small quantity 
of chloroform employed, from 20 to 40 
grammes sufficing for an anresthetization 
of ·from 1% to 11h hours. From an eco-
nomic standpoint, the expense involved 

by the use of oxygen is compensated 
for by a saving in chloroform. 

The apparatus comprises : (1) a 

Along the route of the floating 
theater the towns are often but ten or 
fifteen miles apart. Therefore the 
jumps of the boat and its company are 
not long ones, On the upper deck of 
the steamer is a calliope. Long before 
the theater reaches the town in which 
it is to show, the sounds of this in
strument may be heard. The idle 
popUlation of the river towns at once 
begins to assemble on the wharf. As 
the steamer comes within fl. few hUll
dred feet of the dock, the calliope is 
snenced and a brass band strikes up 
a familiar air. The crowd on the 
wharf then grows larger. Many are 
there awaiting the first opportunity to 
seCUl'e reserved seats. When the boat 
touches the wharf the sailors, some of 
whom later are transformed into 
actors, make the vessel fast and put 
the gangplank jn place. The scenery 

THE FLOATING THEATER WHICH TRAVELS A ROUTE OF 2,500 MILES. 

metal cylinder containing oxygen 
under a pressure of from 120 to 150 
atmospheres ; (2) a cock that permits 
of turning on the current of oxygen, 
and another that permits of propor
tioning the quantity of chloroform per 
minute ; ( 3 )  a glass flask containing 
the chloroform ; (4) a bag of gold
beater's skin serving as a temporary 
reservoir for the oxygen ; and (5) 11 
metal mask. This latter is provided 
with a small aperture for the entrance 
of pure air, so that the patient shall 
not inhale pure oxygen. The patient 
inhales about 8 liters of air per min
ute. If 3 liters of oxygen are given, 
he will inhale from .the exter:or 
through 'the aperture 5 liters of air. 
As such air contains 1 liter of oxygen 
and 4 liters of nitrogen, the patient 
will inhale a 50 per cent mixture of 
air and oxygen. The mask is pro
vided likewise with a wide aperture 
furni/3hed with a valve for expiration. 

is arranged and the orchestra rehearses while the 
cook is preparing the next meal in the kitchen. The 
people come aboard and select their seats instead of 
doing so from a diagram on shore. At night the 
theater is brilliantly lighted by electricity and a search-
light flashes over the surrounding territory. 
tertainment lasts about three hours. 

A NEW CHLOROFORMING APPARATUS. 
BY EMILE GUARINI. 

The en-

We illustrate herewith a very interesting apparatus 
for the administration of ·chloroform which was in
vented some time ago, and experimented with Upon 
an extensive scale, by Dr. Roth-Draeger in collabora
tion with M. Guillelminetti. Chloroform, as is well 

is not diminished. It allows a patient to respire a 
mixture of air, oxygen, and chloroform, the quantity 
of the latter being exactly proportioned per niinute 
by the current of oxygen, reguiated to 3 or 5 liters 
per minute. The apparatus ,is provided with an ex
pander of precision, to the construction of which M. 
Guillelminetti has contributed by his researches upon 
the

' 
efficiencY' of the inhalations of oxygen in mountain 

and balloon sickness. The exact quantity of chloro
form mixed with the air by the oxygenated current, 
that is to say, the proportioning of the mixture, is of 
considerable importance, and herein lies the merit of 
the new apparatus. With a mixture of 25 grammes 
of chloroform and 100 liters of air, a dog is. killed' in 
10 minutes, but with 6 grammes of chloroform to 

The expander causes a lowering of 
the pre,ssure of the oxygen, which passes into a tube 
and, acting after the manner of. the Bunsen burner, 
sucks up the chloroform contained in the flask. A 
cock permits of regulating the. suction and, conse
quently, of administering the chloroform in varying 
quantities. After the mixture is formed, it passes 
into the bag, where it accumulates during the expira
tion, and whence it escapes during the aspiration. 

In order to make use of the apparatus, the main 
valve, M, of the oxygen cylinder is opened, and then 
the supply valve, 0, of the same. The pressure, being 
too strong, is reduced by actuating the thumb-screw, Q. 
The quantity of oxygen per minute is then regulated 
according to the indications of the gage, P. The 
proper quantity of chloroform is given by means of 

the valve, R. By 
shutting off the oxy
gen at 0, the inhala
tion of the chloroform 
is arrested. If it be 
desired to administer 
oxygen only, all that 
has to be done is to 
close the chloroform 
valve, R. The gage, 
F, indicates the quan
tity of oxygen remain
ing in the cylinder. 

In order to begin 
t h e  anresthetization, 
the oxygen alone is al
lowed to flow into the 
mask for from one to 
two minutes, and the 
patient is requested to 
take a deep inspira
tion. Then the indi
cator of the chloro
form valve, R, is put 

known, is the best of 
anresthetics, but the 
administration of it is 
a dangerous and deli
cate operation. SO, 
as long as death or 
danger lurks in chlor
oformization, it is the 
duty of scientists to 
seek a means of ob
viating all mischances. 
For this purpose, in
halations of oxygen 
have been eml?loyed, 
and this method was 
proposed by Ducray so 
long agd as 1850, in a 
note to the Academfe 
des Sciences. The good 
effects of anresthesia 
obtained with chloro
form mixed with oxy
gen have been noted 
by Krant:l:mann, of 
San FranCiSCO, North- A lnilW Al'l'ABATUB lOB THE ADIlINIBT:aATION 01 OKLO:aOIO:aK. upon the figure 10 or 
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15 (indicating the drops) in order to accustom the 
patient to the anresthetic. After a few seconds, the 
operator raises the figure to 25 or 30 drops if the 
patient is a woman, and to 40 to 50 if a man. . This 
quantity is maintained for four or ,five mim.:tes. After 
the patient falls asleep, the quantity is diminished to 
20 to 15 drops in order to keep 'up the anresthetization, 
which is always excellent and calm .. 

. � ... 
ELECTRICITY ON THE MIAMI AND ERIE CANAL. 

The general interest which has been aroused by the 
appropriation on the part of the New York legislature 
of $101,000,000 for the improvement of the State canals, 
and also by the various at
tempts which have been 
made within recent years 
to use electric power in 
drawing the barges of the 
Erie Canal, lead us to sup
pose that an account of the 
Miami and Erie Canal, the 
only waterway in this coun
try which is successfully 
operated by electricity, and 
the only example in this 
country of three-phase trac
tion, will not be without in
terest to our readers. The 
work of electrifying the 

. Miami and Erie Canal is 
due largely to the energy 
of Thomas N. Foredyce, 
who, in 1900, conducted a 
series of experiments with 
an electric towing locomo
tive which ran along the 
banks of the canal on 
a specially built track. 
Through the courtesy of 
Charles W. Ricker, an en
gineer, who rendered valu
able assistance in the elec
trification of the canal, we 
are enabled to present illus-
trations of the 
waterway, and 
likewise to pre· 
sent a 'full ac· 
count of the 
installation. 

Scientific American. 
The average speed wail about two miles an hour. With 
the new system, each boat needs only two men and 
the locomotive four men for the same period of time. 
The speed has been increased to three miles per hour. 
The numerous curves and irregularities of the chan
nel render' it impossible to string together more than 
ten boats, each 80 feet long. About 200 feet of line are 
used between the motor and the first boat, and 50 feet 
between boats, so that an electric mule drags a tail 
some 1,500 feet in length. 

Since the whole length of the canal is to be supplied 
from a moderate number of generating stations,' the 
prinCipal transmission is naturally by alternating cur-

A. Scene Along the canal, ShoWIng OVerhea(l Lines and Track. 

pared with series motors, is not a serious objection. 
The higher troll�y voltage possible assures good regu
lation and a good starting torque without excessive 
expense for copper. 

The Cleveland Construction Company, who designed 
tJ1e electrical equipment, installed an alternating-cur
rent system throughout, with locomotives equipped with 
three-phase induction motors to which energy is sup
plied from a three-conductor line, consisting of two 
overhead trolley wires and the track. 

The track is built along the towpath with the finish� 
surface 2 feet above the water level. Between Cin
cinnati and Hamilton, the canal lies mostly along hill

sid�s, with the towpath on 
the higher bank, which is 
about 16 feet thick at the 
water line, with slopes of 1 %. 
to 1. The sub-grade is 12 
feet wide. The central line 
of the track is about 6 feet 
from th(j water's edge. 

Along the main line, the 
maximum curvature is 25 
degrees. In Cincinnati, 
however, there are sharp 
curves which require a very 
short wheel base for the lo
comotives. The only grades 
are at locks and depressions 
under low bridges. The 
steepest slope is 2 per cent. 
Within the city limits, rail
road bridges and street 
bridges could not be raised, 
so that the tracks under 
them had to be depressed to 
allow the locomotives to 
pass. At three places the 
towing track crosses the 
canal. Where a drawbridge 
has been installed it must 
be opened immediately after 
the motor has passed to 
allow the boats to float 

through. Quick
ness of move
ment is impor
tant. 

Active work 
was begun on 
the Cincinnati
Dayton section, 
68 miles l�ng, 
iI! July. 1901. 
The section is 
n e a r  I y com
pleted, and the 
stretch f r o  m 
Cincinnati to 
Mid d l eto w n. 
some 42 miles 
in length, is 
now in opera
tion. The table 
in the footnote 
g i  v e s  the 
I e n  g t h  and 
depth of the 
canal.* 

SwItching Locomotive. The Construction Motor. 

A three-phase, 
60·cycle c u r
rent at 4;200 
volts is deliv
ered at t h e  
s w i t chb o ard 
a n d  transmit
ted over the 
t r a nsportation 
c o m p a n y's 
lines, 5 miles 
distance to the 
first station
just within the 
northerly limit 
of Cincinnati. 
'l'his is a motor
driven generat
ing s ta t i o n  
which supplies 
the first trolley 
section, extend
ing from the 
Cincinnati ter
minal norther
ly 7'h miles, at 
390 volts, 3-
p h a s  e, 25 cy
cles. S t a t  i c 
t r a n s f ormers 
raise the pres
sure for trans
mission along 
the canal to the 
other stations, 
where it is re
duced to 1,170 
volts for the 

Along t h e  
line of the 
canal are 95 
l o c k s ,  e a c h  
90 feet Io n g 
and 15 feet 
wide. The gates 
a r e  o f  t h e  
wood, swing
ing·miter type, 
and are op
erated by hand. 
There is but 
o n  e summit 
level, which is 
395 feet above 

End of Locomotive ShoWIng the Primary 
. Switchboard. 

One of the Standard ElectriC Towing Locomotives Used on the Miami and 
Erie canal • three - p h a s e  

trolley circuit. 
In all, there 

Lake Erie and 
512 feet above 
the Ohio River. . Its length is 23 miles, beginning 100 
miles north of Cincinnati. The high levels are sUp-, 
plied by three artificial lakes and by rivers. 

The canal boats are towed in a string by' a locomo
tive running on the tow path. Before electric loco
motiyes were used, each boat required', for twenty-four 
hours' operation, a crew of two steersmen, two drivers, 
and one cook-in all five persons-besides ,five mules: 

* 
From 

CinCinnati 
Dayton 
Junction. 

Cincinnati 

Distance 
To Miles 

Dayton........ . .... . . . 66 
Junction... ..... .... ... 114 
Toledo . ........ . . .. ·. . . .  64 
Toledo .... . . , ........ IIt4 

�Wldt,h in Fpet-, Water line Bottom 
40 26· 
50 36 
60 46 

Denth 
Feet 

4 
6 
6 

ELECTRICITY ON THE MIAMI AND ERIE CANAL. 

rent at high tension, with reducing sub-stations at in 
tervals along the line. Owing to the small number of 
large units forming the load, and their ability to 
bunch, the sub-sta�ions must be placed far apart, or 
some of them wnI be idle much of the time, thereby 
involving a low all-day efficiency. The average demand 
per unit is high, involving a' high average line loss.: 
These conditions rendered it necessary to select a 

high trolley voltage. The running conditions are such 
that induction motors can be used to' advantage. Stops 
are infrequent. A string

' 
of' boats must· be set in 

motion slowly in order to prevent breaking- of the tow
ing lines. �ence the slow starting torque, as com-

will be four reducing stations about 12 miles apart, 
the most 'northerly abQut 6 miles' south of Dayton. A 

typical station is that which is known as No. 2, at 
Rialto-typical because all the other reducing sub
stations are to be exactly like it. The equipment con
sists of three 150-kilowatt, 25-cycle, 33,000-volt to 1,170-
volt self-cooling oil transformers connected in delta in 
both primary and secondary. Each substation is placed 
,at the middle of the station which it is to supply. 

The 33,000-volt transmission line from the transpor
tation company"s station No. 1 consists of three 
aluminium cables made up of seven strands of wire. 
These are arranged in the form of a triangle at the top 
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of the poles, with one wire above and two below. The 
4,200-volt transmission line from the generating station 
to the transportation company's station No. 1 is strung 
of the same cable as the 33,000-volt line. 

The electric locomotives, built by the Baldwin 
Works, each weigh about 55,000 pounds, and are 
equipped with two 80·horsepower induction motors; 
delta-connected, of a normal speed of 720 revolutions 
per minute. These are connected to the axles through 
double reduction gearing, and when operating in tan
dim propel the locomotive at about three miles per 
hour. Either gear alone will propel the locomotive at 
double this speed ; but under the State law boats can
not be towed at higher speeds. Each locomotive con
tains three 25-kilowatt self-cooling oil transformers, 
which reduce the trolley voltage from 1,170 volts or 
390 volts to 200 volts for the motors. The motor
changing switch, similar in pattern to an ordinary 
railway controller, serves to connect the two motors in 
tandem, or to connect either one to the line and cut 
out the other, or both. A controller, similar in form 
to the changing switch, serves to delay the resistance 
of the rheostat in circuit and to operate the reversing 
switches, so that the movement of the controller handle 
in one direction reverses it at the middle position of 
the handle� At one end of the locomotive is a plug 
switchboard, by which the primary connections of the 
locomotive transformers are changed to suit the trolley 
for each one passing between the high-tension and low
tension sections. 

Owing to the large number of low bridges. the ex
treme height of the standard locomotives is limited to 
8 feet, 6 inches, and the extreme height of the switch 
locomotive, used at the southerly end of the line in 
Cincinnati, is only 5 feet, 6 inches. Starting and run· 
ning continuously at three miles per hour, the motors 
connected in tandem develop 40 horse power each. 

A merican ComlDeree In 1 9 0 3 .  
Details o f  eleven months' commerce of the year 1903 

are just made public by the Department of Commerce 
and Labor through its Bureau of Statistics. They show 
an increase in practically all of the great groups into 
which the Bureau of Statistics divides the exports and 
in all of the groupS into WhICh it divides the imports. 
Agricultural products as a whole, show an increase of 
74 million dollars ; products of the forests, 10 millions ; 
products of the mines, 8 millions ; manufactures, 5 
millions, and miscellaneous articles, 2 millions. In 
the single group, fisheries, is shown a slight decrease 
of a Httle more than $1,000,000. 

The figures for the month of November show a 
marked growth in exports of manufactures, the total 
for the month being $34,093,639, against $30,513,512 
in November of last year. Agricultural products also 
show a marked increase in the month, the figures for 
November, 1903, being $114,172,255, against $83,035,850 
in the same month of last year. The increase in agri
cultural exports occurs chiefly in cotton, of which the 
value of the month's exports is unusually high. 

The increase in exports of manufactures is dis
tributed through many articles, but does not occur, as 
had been expected, in iron and steel. Discussions in 
trade circles and in the p.-ess during the past few 
weeks have predicted a revival in the export trade of 
iron and steel manufactures, but the November figures 
of exports of this class of merchandise do not justify 
this prediction. The total value of iron and steel 
manufactures exported in November, 1903, was $7 ,988,-
415, against $8,119,924 in November of 1902, $8,180,193 
in November, 1901, and $10,112,721 in November, 1900. 
For the eleven months ending with November the total 
exports of irop and steel manufactures are $89,685,201 
in value, against $90,136,124 in the corresponding 
months of 1902, and $94,112,782 in the corresponding 
months of 1901. Notwithstanding the slight decrease 
in exports 0 ;' iron and steel, the total of all manufac
tures exported during the eleven months ending with 
November, 1903, is $382,768,127, against $377,757,576 
in the corresponding months of last year. 

Imports for the month show a decrease of over 
$ 8,000,000 compared with November of the preceding 
year. This decrease is divided between manufacturers' 
materials, food stuffs, and the group designated as 
"articles of voluntary use, luxuries, etc." The largest 
decrease occurs in the group "articles wholly or par
tially manufactured for use in manufacturing," the re
duction in this class being about $3 000,000, as com
pared with the corresponding month of the preceding 
year. This reduction occurs largely in iron and steel, 
of which the importations for the month are less than 
half those of the corresponding month of last year, the 
figures for November, 1903, being $2,309,233, against 
$4,779,093 in November, 1902. For the eleven months 
ending with November articles wholly or partially 
manufactured for use in manufacturing show an in
crease of $15,000,000 over the corresponding months of 
last year, while articles in a crude condition for use 
in manufacturing show an increase of $11,000,000 in 
1903, as compared with the corresponding months of 
1902. 

Scientific AlDerican 
Summarizing the story told by the figures for the 

month of November and the eleven months ending 
with November, it may be said that they indicate a 
growth in exports of manufactures, but tl1at the ex
pected increase in exports of iron and steel, manufac
tures has not developed. Imports of iron , and steel 
manufactures, however, show a decrease in November, 
1903, as compared with November, 1902, though for the 
entire eleven months the figures of iron and steel im
ports are slightly in excess of those of last year. Im
portations of other manufacturers" materials also show 
a slight decrease in November as compared with No
vember of last year, but a marked increase when the 
eleven months ending with November are considered 
in comparison with the corresponding months of last 
year. 

These figures of commerce of the eleven months 
would seem to indicate that tb.e total commerce of the 
United States during the year was greater than in any 
preceding year, but that the total exports will fall a 
few millions below those of 1900 and be about equal to 
those of 1901, but materially in excess .of those of 1902, 
while the total imports will exceed those of any pre
ceding year, and combined with the exports make the 
grand total of commer'ce more than in any earlier 
year ; also that the exports of manufactures will ex
ceed those of 1902 by sev.eral millions, but be some
what below those of the record year 1900, and per
haps 1901. 

• • 1 1 . 
N e w  Pheno m e n a  Pro dnced With til e  N-Kays. 

Since his discovery of the new form of radiation 
which he calls N-rays, M. R. Blondlot has been making , 
further experiments on this subject, which he sets , 
forth in a paper read before the Academie des ScI
ences. When a beam of N-rays is let fall upon a 
small spark, flame, or phosphorescent substance pre
viously exposed t.o the sun, or a sheet of platinum 
at a low red heat, the light which is emitted by these 
substances is noticed to increase in brightness. In 
all such experiments, an account of which has been 
previously given, he uses a source which emits light 
of itself. It might then be asked what would be the 
effect of letting the N-rays fall upon a body which is 
not a direct source of light, but reflects it or other
wise transmits it from an outside source. Following 
this idea he brings out some interesting facts in the 
present series of experiments. A band of white paper 
0.6 inch long and 0.1 inch wide is fixed vertically on 
an iron wire support. The room is darkened, and the 
band is dimly lighted by projecting on it laterally a 
beam' of light coming from a small flame inclosed in 
a box provided with a vertical slit. , The N:rays are 
DOW produced in an apparatus consisting of a Wels
bach burner inclosed ' in a sheet-iron cylinder. In the 
cylinder is a rectangular slit 2.4 inches high and 1 
inch wide. The whole is placed inside a lantern
shaped box of sheef iron having an opening opposite 
the slit which is covered with a sheet of aluminium. 
In front of the opening is placed the paper band, 
lighted as above mentioned, and the beam of N·rays 
falls upon it. If the N·rays are now intercepted by 
placing a sheet of lead or the hand in their path, the 
paper strip is observed to become darker and its out
lines lose their sharpness. On removing the screen 
again, the original brightness is restored. It is evi
dent that the ' light which is diffused from the paper 
is increased by letting the N-rays fall upon it. 

Pursuing this idea it is evident that the diffusion of 
light is a complex phenomenon in which the element
ary fact is the regular reflection, and therefore the 
next step is to observe whether in fact the phenomenon 
of reflection of light is not modified by the action of 
N-rays. This was found to be the case, as was proved 
by a simple and conclusive experiment. A polished 
steel knitting-needle is fixed upright in place of the 
paper band. A source of light is placed inside a 
box, which is completely closed with the ' exception of 
a vertical slit just before the burner. ' The slit is cov
ered with translucent paper. By placing the slit and 
the eye in a proper position relative to the needle, 
the image of the slit ' is seen reflected from the steel 
cylinder. At the same time the reflecting surface is 
exposed to the beam of N-rays coming from the ap
paratus. It is observed that in such case the action 
of the N-rays reinforces the reflected image, for if 
the rays are intercepted by a screen, the image darkens 
and becomes reddish. The same effect is observed 
by using a small plane mirror in place of the needle. 

An interesting phenomenon is observed when a pol
ished plate of quartz is used to reflect the rays. Here 
the effect is the same in general, but when the N-rays 
are let fall perpendicularly to the surface, their action 
on the reflected light disappears, whatever may be 
the angle of incidence of the reflected rays. This ac
tion may become nil or only imperceptible. To have 
the reflected light from the quartz reinforced by the 
N·rays, it is not necessary that these should be sent 
from the exterior to the interior of the quartz, as 
above. The action still takes place when the N-rays 
traverse the quartz from the back to the front. In 
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these experiments it is found that the action of the 
N-rays UI\On light requires an appreciable time to be
come manifest and also to disappear. No effect could 
be observed of the N-rays upon refracted light, al
though the experiment was repeated in different ways. 
With a small source of light the effects are some
times difficult to distinguish with the unpractised eye, 
but this should not be a drawback to the study of these 
hitherto unknown radiations. With a Nernst lamp of 
200 watts as a source of the N-rays, the effects be
come striking enough, however, to be observed by 
anyone. 

• • • • • 
Electrical Notes. 

An Italian scientist claims to have established that 
electric tramways are great mediums in the disinfec
tion of towns. He points out that the electric spark, 
which is so frequent an occurrence to the overhead· 
trolley, and the emission of light from the car wheel 
when the rail is used for the return current, trans
form the oxygen of the air into ozone, which has a 
purifying and disinfecting influence. The high dis
charges, he says, are frequent enough to influence 
greatly the atmospheric constituents, especially where 
the line passes through narrow thoroughfares. They 
become antiseptic agents. 

The plant of the Washington Water Power Company 
at Spokane, Washington, is about to be started. This 
is one of the most important installations on the Pacific 
slope, the length of the transmission being 110 miles . 
The , bulk ' of the power will be used for mining pur
poses, 1,200 horse' power being delivered to the Stand
ard and Hecla mines, where it will be used for driving 
compressors, hoists, and similar work. It is anLei
pated that the operation of this plant will open a rich 
mining country, which has been thus far neglected be
cause of its inaccessibility. These power electrical 
plants in the far West have developed a number of 
"troubles" which are not generally encountered by the 
engineers in the East, and the Washington plant is no 
exception. A large portion of the line runs through a 
marsh, and last winter, after the poles had been 
planted, the ice formed around the butts and gradually 
lifted them from the holes. This has been overcome 
now by fastening a horizontal cross piece to that part 
of the· pole" which is placed below the surface. 

For more than two years two small factories, one 
near Leipsic, the other near Hamburg, have been driven 
successfully .by windmills, which are also used as a 
means of : generating electricity for lighting purposes. 
According to the Elektrotechnischer Anzeiger, the 
windmills have a diameter of 5 meters and 5 1h  meters 
respectively and are mounted on the roof of the works. 
To i�sure reliabilit;y, the wind wheel itself has no 
moving parts, the speed r�gulation being obtained by
turning the windmill so , as to vary the angle under 
which the wind ' impinges upon , the sails, which are 
built of steel sheets. This is performed by a small 
auxiliary wind motor, and is said to be done so quickly 
and accurately that the voltage of the dynamo remains 
practically constant throughout the range of ordinary 
wind pressures. An automatic switch cuts out the bat
te�y connected in parallel with the dynam{) as soon 
as the wind falls below a certain point. In one of the 
cases mentioned the battery may be divided into two 
parallel groups when it is necessary to utilize unus
ually low winds. 

At the recent meeting of the National Street Railway 
Associations at Saratoga, N. Y., Mr. W. L. Emmet, 
of the General Electric Company, stated that the 5,000-
kilowatt Curtis turbine unit built for the Common
wealth Electric Company, of Chicago, had been in
stalled and tested, with successful results. This is 
the third Curtis turbine put into commercial opera
tion, the first having been a 600-kilowatt machine i:l
stalled in one of the plants of the General Electric 
Company, and the second a 500-kilowatt machine 
erected at Newport, R. I. The first machine has now 
been in successful daily use for two years. A CO:1-

denser is being developed which will form part of the 
turbine base for the Curtis engine. With steam tur
bines the condenser vacuum is a very important mat
ter, a high vacuum being essential to good steam econ
omy. In the discussion of Mr. Emmett's paper, Mr. 
J. I. Beggs expressed the belief that future practice 
wouid show the steam turbine to fall behind the gas 
engine just as ,the reciprocating steam engine is fall
ing behind the turbine. There was, however, a differ
ence of opinion as to this probability, as would nat
urally be expected. Mr. C. O. Mailloux, of New York, 
stated that in general the greater first cost of the gas 
engine plimt, entirely aside from the questions of floor 
space and foundations, would more than offset any 
operating economy that could be realized from it, ex
cept under certain special conditions. Mr. Emmet in 
replying to the criticisms stated that the aetual per
formance of gas engines under working conditions does 
not exceed that of steam turbines, and made the im
portant point that the steam turbine is extremely 
simple in its construction and operation whereas tl:1t 
gas engine is very complicated. 

© 1904 SCIENTIFIC AMERICAN, INC



JANUARY 9, 1904· 

The Truth About Dr. L ardner and the Trans

atlantic Stealllship. 

To the Editor of the SCIENTIFIC AMERICAN : 

My attention has been drawn to some remarks that 
appeared in your valuable periodical, rather a long 
time ago, for they were in the number of January 11, 
1902, on the subject of first iron vessel in Great Brit
ain. The writer of these observations asserts that 
absurd as it now appears, Dr. Lardner, a scientific 
authority, declared that the idea of an iron ship was 
perfectly chimerical, and that there was about as 
much chance of an iron boat reaching New York from 
Europe as there was of its voyage to the moon. 'The 
assertion is no doubt a variation of a story that has 
been repeatedly told and as often contradicted. The 
story, as generally told, has no basis in fact and this 
particular variation is even more improbable: A false 
statement, particularly if it affect the reputation of 
any one, it is wet! known, dies hard, but perhaps you' 
will permit me to attempt to kill this one. 

Only a few years ago ( 1897 ) Lord Hopetoun, in his 
presidential address to the Institution of Naval Archi
tects, repeated the story in its usual form, which is 
that Dr. Lardner had expressed the opinion that steam 
navigation across the Atlantic was impossible. On 
July 16 of the same year he was hauled over the coals 
in the columns of The Engineer, by an able writer, 
whose name I do not know. A whole column or 
more was devoted to the vindication of Dr. Lardner, 
and the opinion was expressed that it was important 
to settle this story once for all and to prevent the 
variant versions flattering to the ignorant mind being 
handed down from age to age in company with sim
ilar facetious anecdotes, applied with much sameness 
to the eminent philosophers of every time. 

A year, however, before this article appeared in The 
Engineer, the subject came up in a discussion at the 
Royal Colonial Institute meeting on June 9, 1896, when 
the Marquess of Lorne was in the chair. Sir Sandford 
Fleming, K.C.M.G., then Mr. Fleming, in reading a pa
per on "Canada and Ocean Highways," repeated the 
unfounded story of Dr. Lardner's opinion that trans
atlantic steam navigation was impossible. It so hap
pens that Mr. W. G. Lardner, a grandson of Dr. Diony
sius Lardner, is a fellow of the Royal Colonial Insti
tute, and as such had a slip copy of the paper to be 
read sent to him beforehand. He invited his father, 
Commissary-General G. D. Lardner, F.R.A.S. ( since 
dead ) , to attend the meeting and vindicate Dr. Lard
ner's memory. This he did in the discussion that 
followed the reading of the paper, in the following 
words : 

"My object in rising is to give an explanation of a 
somewmtt personal character in reference to an allu
sion made by Mr. Fleming to a gentleman, deceased 
forty years ago, whom I had the honor to call my 
father. In the course of his admirable paper, Mr. 
Fleming alludes to the general belief that Dr. Lardner, 
in lecturing at Liverpool in the year 1835, had de
clared that a voyage by steamship to the American 
continent from Europe was perfectly chimerical, and 
that people might as well talk of making a voyage to 
the moon. Probably Mr. Fleming is not aware that ' 

this supposed declaration originated in an erroneous 
press report, and was at once and at the time con
tradicted by Dr. Lardner, who set forth in unan
swerable language, not only what he meant to say, 
but what he actually did say. This disclaimer was 
republished in the last edition of his work, 'The 
Steam Engine' ( eighth edition, 1851 ) , as the follow
ing extracts will show. In the preface to this work 
Dr. Lardner wrote : 

" 'In the third chapter of the second part will be 
found a review of ' the progress of steam navigation 
from its first establishment in 1812 to the present day. 
This chapter also contains the refutation of those ab
surd reports which have been generally circulatr j, im
puting to the author opinions as to the impol Jibility 
of the Atlantic voyage, which are precisely the reverse 
of those he really expressed.' 

. "At page 295 of the above work is a report from the 
Times of Dr. Lardner's speech at the meeting of the 
British Association at Bristol on August 25, 1836.  
From that report, which appeared in the Times August 
27, 1836, I extract the following : 

He ( Dr. Lardner ) was aware that since 
the question had arisen, it had been stated that his 
own opinion was averse to it. This statement was 
totally wrong. 

"After some observations from Messrs. BruneI and 
Field, Dr. Lardner in reply said that 'he considered 
the voyage practicable, but wished to point out that 
which would remove the possibility of a doubt, because 
if the first attempt failed it would cast a damp upon 
the enterprise and prevent a repetition of the attempt. 
What he did affirm and maintain was that the long 
sea voyages by steam which were contemplated could 
not be maintained with the regularity and certainty, 
which are indispensable to commercial success, by. any 
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revenue which could be expected from traffic alone ; 
and that, without a government subsidy of a consider
able amount, such lines of steamers, although they 
might be started, could not be permanently main-
tained.' 

' 

"Nev.ertheless the charge has been brought up again 
and again, and has been reproduced in public places 
for no other conceivable motive than perhaps to pOint 
an imaginary moral, or adorn a sensational statement." 

Referring in 1851 to his own prophetic words of 
1836, Dr. Lardner wrote : 

"Thus it appears that after a lapse of nearly four
teen years, notwithstanding the great improvement in 
steam navigation, the project advanced at Bristol and 
there pronounced by me commercially impracticable, 
signally failed." 

As pointed out by the writer of this article in The 
Engineer, the co'mmercial inferiority of steamships to 
sailing clippers as cargo boats continued till the ad
vent of the compound principle in marine engineering. 

Whether the republication of the above facts will 
prevent the repetition of the absurd stories in circu
lation as to Dr. Lardner's opinions on the subject, I 
am doubtful, so convenient are these depreciatory in
ventions about great men of the past to flatter the 
superior intelligence of small men of the present ; but, 
at any rate, as you have unwittingly glven prominence 
to this untrue story, I am sure you will, in justice to 
the memory of so distinguished a man of science as 
Dr. Dionysius Lardner, permit me, even at some 
length, to make known its entire want of foundation. 

RORT. H. VETCH, 

Colonel, Royal Engineers. 
London, December 1, 1903. 

• • • • • 
NordDla n n  and the A U l'ora Borealis. 

To the Editor of the SCIENTIFIC AMERICAN : 

In your issue of December 5 is an article "An 
Electromagnetic Theory of the Aurora Borealis."  
Without going into any discussion or criticism of Mr. 
Nordmann's magnetic theory, I desire to state a few 
facts in regard to the phenomenon, which I have per
sonally observed in Sweden. 

1. "Northern Lights," Aurora Borealis, occurs at its 
best during the autumn season. 

2. Sometimes it appears as a steady light, seemingly 
emanating from far behind the northern horizon. 

3. At other times it appears as if emanating from 
above the clouds at the northern horizon. Usually the 
rays appear in groups, changing in dimension and 
moving to and fro from one side of the sky to the other. 

4. Sometimes, but not very often, the Aurora 
Borealis extends back to the zenith in Ostergotland , 
and even south of that province. This was most 
marked, as I can 'l'emember, about the. year 1871. 
When the Aurora Borealis seems to emanate from 
right overhead, then the temperature is at first un
usually warm and the air calm. But after a short 
time small whirlwir�ds arise, some of them warm 
and some cold, and the air begins to circulate. Some 
of the small scattered clouds in the sky can be seen 
moving up and down, and there is even a little 
thunder and lightning ; '  but gradually the wind in
creases and takes a more steady direction. 

From these facts I have concluded that the Aurora 
Borealis is a thermo-electrical phenomenon. 

O. T. NILSSON. 

Rockford, Ill. , December 26, 1903. 
. . . ' . 

!'.trength of Railroad Cars. 

To the Editor of the SCIENTIFIC AMERICAN : 

Being a regular reader of your publication, the SCIEN

TIFIC Al>IERICAN, I have noticed at 'various tiIlles in 
your valuable columns articles advocating the use of 
fireproof railway cars, especially electric railway cars. 
I think in view of the recent awful disaster at Daw
son, Pa. , if through your editorial columns you advocate 
wreck-proof cars you would do great humanitarian 
benefit, for your paper has great weight. 

It seems to me that if each of the great railways of 
this continent would subscribe say $500 or so, very 
extensive experiments and tests could be made of full
sized models of passenger cars to determine the best 
and yet economical construction of such cars to with
stand collision, rolling down embankments, fire, etc. 
These tests could be made by allowing cars to descend 
a slope on some narrow-gage railway. The speed, mo
mentum, force of impact could be calculated to a nicety. 
A test of these small cars would give just as valuable 
information as of larger models. 

There may have been such tests made. I have not 
heard or read of any, however, although I am interested 
in engineering, being an assistant engineer in the De
partment of Public Works of Canada, and at the En
gineers' Club of Toronto see a number of technical 
journals. F. D. WITHROW. 

Toronto, Canada. 
[Our correspondent will find the answer to his sug

gestion in the announcement of the Pullman Company, 
given in our editorial columns, that they carried over 

thirty-two million people with only ten casualties. The 
relative behltvior of . Pullmans and day coaches in rail
road wrecks gives us all the data we require.-ED.] 

Engin eeri ng Note ... 

Ex-Mayor Adam H. Leader, of Reading, Pa., is the 
inventor of four different styles of gasoline engines, 
the last one of which is supplied with a number of 
novel features. It requires no tank for the gasoline, 
the latter being pumped automatically from the base of 
the engine into the receiver at the top, from which 
the cylinder is fed. The engine is operated at any 
angle, and has a new style of igniter, which is said 
to be superior to any of those now in use. A four
horsepower engine stands 4 feet in height and weighs 
650 pounds. Mr. Leader says that the engine is particu
larly suited for driving a dynamo or for general work 
on a farm. The cost of running the engine is said to 
be one cent an hour per horse power. 

An entirely new method of constructing under
ground conduits was recently demonstrated in Neasden 
England. A number of lengths of iron pipes were laid 
in a trench and blocked up a few inches above the 
bottom. These pipes were about four feet in length, 
and were joined together in such a manner that the 
exterior represented an unobstructed surface. The 
pipes were coated with a composition of paraffine and 
graphite to the thickness of about one-quarter of an 
inch. The line was then covered with cement, and 
after the cement had hardened, a jet of steam was 
turned into the interior, heating the metal and melting 
the compOSition on the outside, which makes the w;th
drawal of the line of pipe a comparatively easy matter. 
The inside of the conduit is left covered with a coat
ing which acts as an excellent lubricant, which gr�atly 
facilitates the passage of wire and cables through it .  
The cost of a conduit of this character is given as from 
twenty-five to thirty cents per yard. 

The introduction of blue-prints into the United 
States was not such a rapid process as the present uni
versal adoption of this method of copying tracing� 
might indicate. The first prints of this nature shown 
in the country were part of an exhibit in the Swiss 
section of the Centennial ExpOSition, and it was stated 
by one of the gentlemen in charge of that exhibit that 
the process had but recently been introduced into 
Switzerland from Germany. Mr. Rudolph Hering was 
requested to prepare an article for the Proceedings of 
the American Society of Civil Engineers on the Swiss 
display, and came across these prints while engaged 
on this work. He obtained a copy of the formula 
for the solution, and after some trouble secured the in
gredients and tried the process at his home ; this was 
in 1876, and was probably tlie first case of blue-print
ing in the United States. He' sought to interest the 
city engineer of Philadelphia in the process, but Mr. 
Sme'dley, who then held the office, refused because the 
operations would be too sloppy. Then he showed some 
of his prints to Dr. Coleman Sellers, but that eminent 
engineer refused to see anything good in them. Work
men, he said, were so accustomed to working from 
drawings in black ink on white or brown paper that 
the attempt to introduce drawings with white lines 
on a blue background would be the cause of serious 
trouble. 

. f . ' .  

The Current S u ppleDlent. 

The railway ferry steamers built by Schlchau have 
attracted much attention of late. The current S uP

PLEMENT, No. 1462, opens with a complete description 
of these vessels, illustrated by two excellent engrav
ings. "Early Attempts at Submarine Navigation" is 
t,he title of an article which will probably be of inter
est to th'ose who have '

followed the experiments recent
ly conducted with the "Protector." Albert P. Sy con
tinues his account of the stability tests of nitrocellulose 
and nitrocellulose powders. Prof. G. B. Howes pre
sents the last installment of his paper on the "Mor
phological Method and Progress." Mr. Mark Bennett 
tells much that is interesth lg of landscape gardening 
at the Louisiana Purchase Exposition. Prof. Robert 
Montgomery BIrd writes instructively on the theory 
of light emissions from a flame, and traces the devel
opment of that theory. From an engineering stand
point, the most important article of the SUPPLEMENT 
is that by Bion J. Arnold on "The Arnold Electro
Pneumatic Railway System ; its Application and Ex· 
periments Therewith in Connection with the Lar. siL g, 
St. Johns and St. Louis Railway." The paper is excel
lently illustrated with several engravings. 

• f . ' J . 

Prize for Boat-Ralsi ll g W orks. 

The Austro-Hungarian Consul-General at New York 
city informs us that those who are interested .in the 
competition instituted by the Austrian government fOT 
designs of boat-raising works to be used on the Dona1l
Oder Canal may receive full details by writing to the 
Imperial and Royal Austro-Hungarian Embassy, 1304 
18th Street, Washington, D. C. A prize will be given 

for the best design. 
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THE OLDEST WORKING LOCOMOTIVE IN' THE WORLD. 
By courtesy of the Engineer, London, we are enabled 

to present the accompanying illustration of what was 
unquestionably the oldest working locomotive in the. 
world. In tracing her history we are taken back to 
the year 1819, when the owners of the Hetton colliery 
near Durham decided to change their wagon way into a 
steam railroad, and secured for this purpose the ser
vices of the great Stephenson, who had already made 
his name in connection with a similar undertaking for 
the Killingworth colliery. This earlier locomotive 
was the first that Stephenson built, and it was placed 
on the Killingworth Railroad on the 25th of July, 1814, 
and proved its value by drawing eight loaded cars of 
a total weight of 30 tons up a grade of 1 in 450. The 
Hetton Railway was eight miles in length and extended 
from Hetton colliery, which is located a few miles 
west of the city of Durham, to the shipping pOint on 
the River Wear at Sunderland. As the line had to be 
carried directly across some hilly intervening country, 
it was necessary to introduce no less than five inclines, 
on which the full wagons served to draw the empty 
ones up, and also 'two inclines worked by two stationary 
eIlgines of 60 horse power. The line was opened No
vember 18, 1822, which is nearly three years earlier 
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in the present locomotive ; but its design, with the ex
ception of the chimney and one or two minor points, 
has remained unchanged. Although at various times 
different parts, as they have worn out, have had to 
be renewed, the new pieces have been made from the 
same patterns as . the old, and some parts of the engine, 
notably the steam dome, are actual portions of the 
machine as constructed in 1822. This most interesting 
relic has lately been withdrawn from service, and it is 
to find a permanent resting place in the Durham Col
lege of Science, Newcastle-on-Tyne. 

• f e  • •  
A nother ArtUlclal Camphor. 

A few weeks ago the SCIENTIFIC AMERICAN published 
an account of the discovery ' of a method of making 
artificial camphor, . which attracted no little attention. 
News now comes from abroad that E. Callemberg, of 
Lank-on-Rhine, has also succeeded in preparing what 
be calls artiflcial camphor. . Mr. Callemberg's com
pound is pure chlorhydrate of terebinth. It is soluble 
in nitroglycerin, . diminishing greatly the maximum 
temperature reached during explosions; hence it may 
prove usefu,I in the manufacture of safety explosives. 
It further lowers the freezing point of nitroglycerin 
to a very marked degree, a solution containing from 
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the chemical laboratory where the fire was hottest. 
Officers of the Survey arrived on the scene - in time to 
superintend the removal of these valuable articles to 
the street. 

• • • • 
Smithson's Remains to Be Conveyed to America. 

Prof. Alexander Graham Bell has arrived ' in Genoa. 
He will convey to the Smithsonian Institution, Wash
ington, D. C., the remains of James Smithson, the 
founder of the Institution, who died in Genoa in 1829. 

Prof. Bell expects to return to Washington from 
Genoa on January 15 .  

Prof. Bell offered three years ago to bring the re
mains of Smithson to Washington at his own expense, 
and renewed the offer last spring. �e action is taken 
with the sanction and authority of the regents of the 
Smithsonian Institution. It is expected that there will 
be no opposition to the removal of the body, as Smith· 
son had but one relative, a nephew, who died many 
years ago. 

I. I . , .  
The Use of Salicylic Acid as a Preservative In 

Food. 

Macalister and Bradshaw attempt in the · London 
Lancet to refute an error sanctioned by tradition and 

Built by George Stephenson in 1822 and only lately removed from service. Cylinders, l� Inches diameter by 24 inches stroke. Weight, 15 tons. 

than the opening of the first "public railway," the 
famous Stockton & Darlington ; and on the date named, 
five of Stephenson's locomotives were in active service. 
The average speed of the trains was about four miles 
an hour, and each engine drew a train of seventeen 
wagons, which weighed in all about 64 tons. As the 
main interest of this article centers in the longevity 
of the locomotive we are describing, it is well just here 
to note that one of the stationary engines at Hetton, 
which was built in 1822 for hauling the coal wagons up 
one of the inclines, continued working until 1876, a 
period of fifty-four years of continuous service. 

Our illustration is from a photograph of one of the 
original Stephenson locomotives, which commenced 
service on the opening of the Hetton road in 1822, and 
which after eighty years of unbroken service is still 
drawing the coal trucks at Hetton, and incidentally 
maintaining its proud distinction of being the oldest 
working locomotive in the world. Its dimensions are 
as follows : Cylinders, 10 %, inches in diameter by 24 
inches stroke ; diameter of the driving wheels, 3 feet ; 
weight of engine, 15 tons ; and haulage capaCity, 120 
tons at a speed of 10 miles an hour on the level. Of 
course. it stands to reason that not much of the 
original material built into it by Stephenson remains 
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3 t0 5 per cent of the chlorhydrate solidifying at 10 
deg. to 15 deg. C., the ,product being a gelatin dynamite 
of improved quality, while the pure solvent in nitro
glycerin dissolves in the cold every kind of gun cotton, 
Including the so-called insoluble varieties. According 
to La Nature, the chlorhydrate has also proved useful 
in the manufacture of explosives containing nitrate of 
ammonia. 

• • • • •  

Fire In the Geological Su rvey BuUdlnl/:. 

On the evening of December 27 the top floor of the 
building occupied by the United States Geological Sur
vey, Washington, D. C., was practically devastated by 
fire, although the flames were confined to the chemical 
and photographic laboratories. Many valuable records, 
maps, and documents which cannot be replaced were 
badly damaged by fire and wl,\ter. 

A room next to the phQtographic laboratory con
tained more than $30,000 worth of maps recently com
pleted by the Survey. Although the partition of this 
room was burned, the maps were not injured by fire 
or water. 

The recently completed maps which will be sent to 
the St. Louis Exposition, and iwhich are worth many 
thousands of dollars, were in a room directly beneath 

authority, feeling it to be their duty to place on record 
their conviction that the allegations which have been 
made against th� employment of salicylic acid as a pre
servative in moderate quantities cannot be maintained, 
and to challenge the opponents of its use to bring for
ward a single instance in which it can be shown that 
bodily injury has resulted from its employment in 
such a manner. They deny that in the proportion in 
which they have met with it ' in articles submitted to 
them for examination it could be taken by any rational 
beings to such an extent as to do them any hann 
whatever. They further maintain that the use of this 
substance enables manufacturers to place on the mar
ket wholesome, agreeable; and inexpensive articles of 
food which form an acceptable and beneficial variety 
in ' the diet . of persons who cannot afford more costly 
luxuries, and which,

' 
above all ,  supply the place of in

toxicating drinks. This is the position which they 
maintain, and state it after mature consideration and 
with an adequate sense of responsibility. 

.. . . .  ., 
New York grape growers have two tons of choice 

grapes in cold storage and will display them in the 
Palace of Horticulture on the opening of the World's 
Fair. 
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'rHE MANUFACTURE OF AUTOMOBILES. 
FRENCH iron master who 
made a specialty of sea
coast defense guns was 
once asked where was his 
plant. "In my laboratory 
in Paris," he 
said ; and the 
same m a y  be 

said of automo
bile manufactur
ing. The bicycle, 
when first intro

duced in approximately its present form, 
immediately became so popular that every
one having any species of plant rushed 
in to participate in the profits. They soon 
found, however, that they were at the 
mercy of those possessing automatic ma
chines and jigs for their "parts," and by the 
time they themselves were fully equipped for 
making everything required to produce a 
high-grade machine at low factory costs, the 
craze was over, and they found themselves 
with a well-equipped factory for the produ�
tion of sewing machines or revolvers. The 
automobile loomed up at about the same 
time, and offered an opportunity for idle 
belts to be set in motion. The results have 
been interesting, and, on the whole, instruct
ive. Some of the machines were ponderous, 
some too light ; some were admirably de-
signed, but they nearly all tended to produce a new 
type of mechanic-the automobile repairer. Now : it 
would not be fair to say that an automobile never re
quires repairs, but some require more than others. 
Even a locomotive has to be cleaned and inspected 
daily, but the purchasers of machines who were 
not possessed of a 
superfluity of me
chanical s k i  1 1 
wished to g e t 
there and back 
without u n d u e  
strandings by the 
wayside. A few 
m a n  u f a c t u re rs 
came out of the 
ordeal in good 
form, and with 
a u t  o m o b i l e s  
which have stood 
the test of time, 
and we illustrate 
the tWtl plants of 
one of them, lo
cated respectively 
at Detroit and 
Lansing, M i c h. 
Tho O l d  s Mo
tor Works had 
t h e  accumulated 
e x p e r  i e n c e of 
years of success
f u 1 manufacture . 
of gas and gaso
line stationary en
gines to draw 
upon when they . 
decided to enter . 
the field, which 
accounts for their  early entrance in�o the- business 
with a full-fledged plant adapted for the needs of the 
new industry. 

It is our intention to deal with a few of the interest
ing phases connected with the automobile industry as 
carried out at their plants. 'It may be said in general 
that a large part of the . 
plant of a modern factory . 
for the manufacture of au
tomobiles does not differ 
materially from that which 
will be found in any well
equipped machine s h o p  
adapted to produce "parts" 
in large quantities ; but 
there are some points of di
vergence which differen
tiate these plants from 
those of others, and the 
most important is the in
spection of materials. The 
tests of iron and steel are 
most rigorous. Borings are 
analyzed and test pieces are 
shaped and sent to the test
ing machines at all stages 
of manufacture. The tests 
are both mechanical and 
chemical. There are draw
bar and endurance tests, 
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factory without a knowledge that it will perform 

the work which JIlay reasonably be expected of it. 
Each machine is tested on the road or a private track, 
and must be able to climb a thirty per cent grade be
fore being shipped. These tests are of a very scientific 
nature, those relating to the radiating coils being es-

The Carbureter. 
pecially interesting, and being carried on under the di
rection of a well-known professor of a leading univer
sity. When amateurs make their own machines, they 
usually make an : ,experiment, and the tyro is very apt 
to buy one. But in the case of the machines to which 
we refer, the experimental work is all done in a special 

Assembling lh� Mutors. 

laboratory, so that the main shops can go ahead and 
make machines which will run properly after assem
bling. 

The castings ' are all made at the Lansing plant, 
where thef!� is a well-equipped foundry and forge shop. 
The ' cylinders are cast in one piece, and, after being 

An Automoblle See-Saw Showing Capacity for Control. 

tested hydraulically, are bored in pairs by special 
two-spindle bocing machines which do the work ac
curately and at low cost. From the boring machine, 
the cylinders then go to the hydraulic testing bench, 
when, if any defect has been discovered, the machined 
casting is scrapped. If found perfect as to size by 

gages, it is sent to the stock room, whence it 
is taken to the fitting and assembling bench, 
as wanted. The 4-horsepower engine has only 
one cylinder, and is of the four-cycle type of 
explosion-motor. There is only one piston 
rod, one connecting rod and crank, one bal
ance wheel, and two valves, which are con
nected direct to the shaft. From this, it will 
be seen that the heart of the carriage 
is so simple that the liability of a break
down is minimized. The shaft is forged 
from a single billet of steel with the aid 
of a steam hammer, and is accurately ma
chined. The carbureter is a plungerless 
device which requires no manipulation of air 
to get a proper mixture. The testing of car
bureters is most rigorous, and .one of our 
illustrations shows a gang of them being 
adjusted. The gasoline tank holds four gal
lons, sufficient for a hundred-mile run. The 
water tank for cooling the cylinder is of the 
same capacity, and does not require to be 
refilled except at long intervals unless con
tinuous runs are being made, in which case 
it will require partial refilling every twenty
five or fifty miles, depending on the condi

tion of the roads and the temperature. The radiating 
coils under the front of the body will keep the water 
sufficiently cool even on a hot day. Metal wings are 
secured at short intervals on the coils, serving to 
largely increase the radiating surfaces. One of our 
engravings shows the interesting and scientific tests 

which are carried 
on relating to the 
relative efficien
cies of various 
types of coolers. 

The products of 
combustion a r e  
allowed to dissi. 
pate in the air 
with the aid of a 
muffler. 
spark 
used ; 
placed 

A jump 
igniter is 
it is so 
that the 

mixture entering 
t h e  c y l i n d e r  
keeps it free from 
carbon deposit. 
The time of igni
tion, so im!)ortant 
in all gasoline en
gines, is regulated 
by a small lever 
at the right side 
of the seat. Two 
sets of special 
batteries are used, 
the life of which 
is several months, 
and renewals are 
easy. If one set 
o f  b a t t e r i e s  
should give out, 

tlie other can be brought into play by turning a switch. 
The motor and its appendages are run for hours in a 

special · room on testing benches. Here thE)y are under 
the constant supervision of c;,perts ; at least four of 
whom mllst file a written statement relating to each 
machine. Having described the engine proper, the run-

ning gear and body are 
next in order. The body is 
mounted on 28-inch wooden 
or steel wheels with 2 '\6 -
inch pneumatic tires. The 
wheel base is 5 feet, 6 
inches, which helps to 
make steering easy and as
sists to do away with jars. 
The body is hung very low 
(independent of the mo
tor ) on rubber cushions, 
doing away with vibration 
and insuring safety in 
making short turns. No 
reaches are required, as 
the long-leaf springs that . 
carry the motor and the 
body extend from the 
front axle to the casing 
that incloses the rear axle, 
thus making a perfectly 
flexible gear. The front 
axle is a very heavy steel 

and no machine leaves the HOW A1rIEBI�AN Al1TOMOlllLES AlUI MADE Ili :LAB.GB �1JAIfTITIES. tube reinforced and havins 
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heavy steering knuckles. The rear or driving axle, 

with the compensating gear near its center, runs on 
roller bearings in a casing made of heavy steel tubing, 
and having two heavy oval flanges that screw together 
securely and form the gear casing. This construction 
relieves the driving axle and compensating gear 
of all strains except the driving of the carriage. 
The rear wheels are keyed fast to the axle. Both front 
and rear wheels are given additional strength by steel 
trusses. The steering lever is attached to the body, 
which is supported at the front by a double elliptic 
spring that absorbs all vibration from irregular
ities of the road without affecting the rigidity of the 
steering mechanism. 'rhe power is transmitted di
rect from the motor shaft to the rear axle by a 
chain, tested to 4,000 pounds working strength, 
which effectively disposes of all chain troubles. 
The transmission gear is protected by a steel 
case which is oil-tight, thus permitting the 
gears to run continually in an oil bath. It has 
three changes-two forward and one reverse. It 
is very simple and effective, and for ordinary �un
ning all the gearing is locked fast to the motor 
shaft, there being no gears used except in starting, 
climbing very steep grades, or in running back
ward. This avoids friction and noise and the gen
eral wear and tear usually found in most trans· 
mission gears. The compensating gear and rear 
sprocket are incased and completely protected 
from sand and mud. The motor is started easily 
from the seat by means of a non-detachable crank 
at the right hand of the driver. A turn of the 
crank will put the motor in action. The speed of 
the motor is increased by means of a foot lever 
acting upon a gate-valve opening which admits 
more explosive mixture to the igniting chamber, 
and is further increased by advancing the spark 
controlled by the lever for change of lead. One 
lever controls all changes of gear, moving forward 
to get the two speeds ahead, and backward for the 
reverse, making a simple as well as effective con
trol. 

A very effective band brake operated by the foot 
is applied by a clutch band to a flange attached 
to the driving sprocket. It is powerful enough to 
slide the driving wheels. There is also an emergency 
brake acting directly on the rear axle and shutting off 
the power, so that the machine can be stopped on an 
instant's warning 

The range of speed is from three to twenty-five miles 
an hour, and the net running weight is 870 pounds. 
'When the ease of running and the comfort of traveling 
iil this machine are considered, it is little wonder 
that they are made in such large quantities as a 
recellt visit to these factories would indicate. The run
ning gear is well adapted to support the covered body 
of a delivery wagon. We have already illustrated this 
type of vehicle. 

• •  1 

Progress 01" t b e  
Unh ed States In 
It" National In
d u "t rles. 

"The Progress 
of t h e  United 
States in its Ma
terial Industries" 
is the title of a 
statistical state
ment presented by 
the Department of 
Commerce and La
bor through the 
annual report of 
the Chief of the 
Bureau of Statis
tics. The table pic
tures conditions in 
the great indus
tries and material 
interests of the 
United States in 
1903, where such 
figures are avail
able, and com
pares those condi
tions with those 
ci earlier years, 
r u n  n i n g back, 
\\ 1;ore possible, to 
t:: e year 1800. 

A r e  !l. ,  popula
L on, wealth, pub-
lic debt and the interest thereon, gold and silver pro
duction, money in Circulation, savings-bank deposits and 
depOSitors, value of money of the country, value of farm 
products, imports and exports of principal articles and 
total of imports and exports , railways in operation, num
ber of post offices, receipts of the Post Office Department 
an d many other subjects indicating in various ways th� 
financial, industrial, and commercial condition of the ,. '  
country are included in the tables, which give oppor-

Scientific American 
tunity to compare present conditions with those of 
earlier years. In area, for example, the total in 1903 is 
3,025,600 square miles, against 2,980,959 square miles in 
1850, and 827,844 square miles in 1800. These figures 
do not include Alaska or the islands belonging to the , 
United States. 

The population in 1903 is stated at 80,372,000, against 
23;191,876

' in 1850.  and· 5,308,483 in 1800. The wealth 
of the country is stated at 94 billions of dollars in 

Testing carbureters. 

190.0, and presumably 100 billions would not be an un
reasonable estimate for 1903, while 'for 1850 the wealth 
of the country stood at 7 billion dollars, no estimate 
being given for any yeax: earlier than 1850.  The per 
capita wealth is set down at $1,235 in 190'0 and $307 in 
1850, having thus more than quadrupled meantime. 
The 'interest-bearing debt in 1903 is 914 milliOn dol
lars, against 1 ,724 millions in 1880 and 2,046 millions 
in. 1870. 'J'he per capita indebtedness of the country 
in 1903 is $11.51, against $60.46 in 1870, and the in
terest per capita, 32 cents in 1903, against $3.08 in 1870; 

Gold and gold certificates in circulation in 1903 ,' for 

Testing- the Efficiency of Radiating Coils. 
the first time exceeded one billion dollars, or, to be 

exact, 1,031 millions, against 810 millions in 1900, 232 
millions in 1880, and 25 millions in 1870. The total 
money in circulation in 1903 is 2,367 million dollars, 
against 1,429 millions in 1890, 973 millions in 1880, 675 
millions in 1870, and 435 millions in 1860. The per 
capita money in circulation In 1903 Is $30. 21, against 
$26.94 in 1900, $19.41 In 1880, and $13.85 in 1860. 
Deposits in savings banks in 1903 are 2,935 million dol-
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lars, against 1,524 millions in 1890, 550 millions in 1870, 
and 149 mmions in 1860. The value of manufactures 
for the census year 1900 is given at 13 billions of dol 
lars, against 5 1-3 billions in 1880, and less than 2 bil
lions in 1860. Railways in operation in 1902 are 203,-
132 miles, against 166,703 miles in 1890, 93,262 miles in 
1880, 52,922 miles in 1870, 30,626 miles in 1860, and 
9,021 miles in 1850. 

• •  J ., 
DEEP-SEA SUNFISH , 

BY PROF. CHARLES F. HOLDER. 
SO remarkable are many of the large fishes recently 

discovered that it would be difficult to indicate any 
individual more singular in shape than another ; 
yet in the entire group the sunfish (Mola )  stands 
out as perhaps the most curious and impossible 
among the forms which attain a large size. It is a 
shapeless creature and seemingly cut off abruptly 
behind the fins, and apparently a grotesque head, 
the ears represented by fins. 

The sunfi'sh, or head-fish, belongs to the family 
Mo lidaJ. It is fairly common in the vicinity of 
Santa Catalina Island, off Los Angeles County, Cali
fornia ; that is, I recall no locality on the Amer:can 
coast where the sunfish can be so often observed and 
examined near at hand. In general appearance the 
fish is oblong and deep ; very thin or compressed ; 
cut off ( truncate ) behind, so there appears to be no 
tail, a mere rim of movable , flesh taking its place, 
which has a very limited use in the slow locomotion 
of this extraordinary fish. The skin is hard and 
coarse, rough, scaleless, and covered with flat 
spines ; the entire skin in the individuals ex
amined by me was covered with a thick coating of 
slime, which appears to be a world in itself for 
numerous parasites which prey upon the fish. 

The sunfish is seemingly formed on a reversible 
plan ; that is, the caaual observer might conceive it 
swimming on its back just , as well as the reverse, 
as its dorsal and anal fins are alike, large, long, 
and conspicuous, the back portion joining more or 
less with the rim of the "tail." The side or pec
toral fins are very small for the size of the fish ; 
the eyes small, but conspicuous ; gills small ; air 
bladder absent ; color light gray, resembling that of 

the shark. The mouth of the sunfish is ridiculously 
small for so large a creature, and is armed with 
solid white porcelain-like teeth, completely jOined in 
each jaw, formi'ng a powerful beak. 

There are three well-known genera of the sunfishes 
and six speCies. Comparatively little is known re
garding their habits. Their young are strange, spine
clad little creatures bearing at first but slight resem
blance to th'e adult, and when first discovered, were 
supposed to be different fishes and were so described. 
The sunfish is one of the few fishes of little or no 
use to man, though I am of the opinion that the hard 

s k i  n might be 
utilized. I once 
learned that the 
boys of a certain 
village in Maine 
were anxious to 
secure the muscu
lar envelope of a 
specimen caught 
by me to use it as 
rubber. They cut 
the hard, elastic 
substance i n t 0 
round shapes and 
used t h e  m for 
the interior of 
home-made base
b a I I  s , winding 
them about with 
yarn. 
belief 

It was the 
of fisher-

men and boatmen 
on the New Eng
land coast that 
the sunfish lived 
o n j e l l  y-fishes, 
a n d  i n  m a n y  
Gpecimens exam
ined by me nO:le '  
c o n  t a i n e d  any 
G o l i d  f o o d  o r  
traces of it. The 
first large sunfis 'l 
observed by rna 
was off Ogunq u : t, 
Maine. It w a  t) 

lying prone upon the water, partially exposed, lit
erally basking in the sun, and I had no difficulty 
in running alongside and capturing it by inserting 
a gaff in its mouth, whereupon it began a violent 
struggle, but in a short time gave up. This fish 
was ' about three feet high and was covered with 
parasites-worms a T' rl  cru'ltaceans ,  with a few bar
nacles of various ]dn ds ,  A large goose barnacle had 
found a resting place in Its mouth, the long "stem" wav-
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ing about just avoiding the teeth of the patient sunfish. 

I was fortunate in observing a large sunfish in the 
St. John's River, Florida. I was watching the bar 
of the river one day when I saw the fish come in and 
run aground, its long keel striking. In its terror 
L a  ilah created such a sea that the 
il3hermen went out and captured 
it, the sunfish proving to be a 
monster in every sense of the term. 
On the Pacific Coast I have repeat
edly observed sunfishes ( Ma la mala) 

ranging in size from small individu
als weighing from twenty to fifty 
pounds to huge creatures. A sunfish 
was taken off Redondo, California, 
which weighed eight hundred 
pounds, being over eight feet in 
length. Another, and perhaps the 
largest sunfish ever seen, was sight
ed by an acquaintance of the writer, 
who approached near enough to 
put a harpoon into it. The fish 
slowly sank below the surface, ex
hausting the rope and taking the 
bow of the launch down so continu
ously that the crew were well satis
fied when the rope broke. Various 
estimates were given as to the size 
oLthis fish, but all agreed that it 
must have weighed over a ton. I 
have frequently observed these fish
es near the south end of Santa Cata
lina, in August, which appears to 
be a summer meeting and feeding 
ground for many large fishes. On 
one occasion in looking over I saw 
several sunfishes swimming about. 
They may have weighed forty or 
more pounds each, and their move-
ments, while slow, were graceful. One was swim
ming in a circle with a certain dignity, and I could 
see its peculiar "tail" bend as it turned but a few feet 
below_ The fish had little or no fear of the boat, rising 
to within a few feet of it-near enough to have 
allowed the use of the gaff had the crew been so 
disposed ; in fact, nearly all sunfishes caught are 
taken with gaff hooks which are driven into them 
from, boats, the fishes paying no attention to bait of 
any kind or dead sardines thrown at them. 

The waters of Santa Catalina Island have recently 
provided, in all probability, the largest sunfish ever 
taken or perhaps seen. It was literally impossible, 
even with all the available tackle used in lifting huge 
tunas and black sea bass, to weigh this fish entire or to 
lift it entirely from the ground, so that its weight 
was guessed at a "ton," while conservative estimates 
placed it at from eighteen to nineteen hundred pounds. 
The exact weight is not of paramount interest, as the 
photograph of 
the fish, here
with shown, 
proves it to 
have been a 
g i a n  t of its 
kind a n  d a 
c a p t u r e  of 
great interest. 
It was 10 feet 
in length and 
10 feet high. 
While ordinar
ily the fish is 
v e l'  y clumsy, 
this individual 
made a fight 
that will be re
membered b y  
t h e  captors, 
b o a t m e n  
F a r n s w o r t h  
and Elms, of 
Avalon. T h  e 
former discov
ered the fish 
while fishing 
from a launch, 
and determin
ed to attempt 
i t s  capture. 
The fish was 
s w i m m i n g  
about, its huge 
sharklike fin 
above the sur-
face ; yet the 

In the Toils. 

launch was steamed alongside and the boatman thrust 
a heavy gaff into it. Immediately the fish began a 
series of elephantine struggles which more than once 
threatened the boat, and for over an hour the boatman 
held it, hoping to wear it out Another launch then 
came to his rescue, and another �aff was hooked into the 
fish, which now appeared to renew its struggles, hurling 
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the water over the boats and plunging downward with 
ponderous strength in a manner that would have de
terred some fishermen ; but these men held to the 
fish, and after three hours subdued it and with no 
little difficulty towed it into port, where it was 

THE LARGEST SUNFISH EVER CAUGH T . 

Length. 10 feet ; height, 10 feet ; estimated weight, I,BOO pound •. 

measured, photOgraphed, and a futile attempt made to 
weigh , it. 

.. , . , " 

HOW A PYTHON EATS. 

BY DR. V. BURTI. 
Photographing animals is a difficult enough task ; 

but the photographing of snakes is one that requires 
unusual patience on account of the extreme restless
ness of most reptiles. Usually the only successful way 
in which to keep the snake quiet in front of the camera 
is to feed it. While eating, most animals, whether they 
be wild or tame, hold the prey firmly in the throat, to
tally · oblivious to everything about them. 

It was thus that , the remarkable photographs here
with presented were secured. The reptile pictured is 
a python twenty feet long, forming part of the collec
tion o'f the Detroit Scenic Park. Needless to say, not 
a few plates were ruined before suitable pictures were 
obtained. After placing the python in a warm room, a 

3 1  
Sense of Smell t n  Snails. 

According .to the researches of M. Emile Yung, the 
sense of smell in the snal! seems to be located not 
only in the feeling organs but all over the body, as 
experiment proves that the snail can perceive odors 

by means of sensory cells which are 
placed in different parts of the 
body, quite apart from the special 
organs which might be supposed to 
be his only means of sensation. Thc 
idea of sensory cells of this kind 
distributed over the body of an 
animal is an interesting one, and 
is clearly brought out in M. Yung's 
experiments, which form the sub
ject of a paper read before the 
Academie des Sciences. He ob
serves the large snail ( Helix p01n
atia ) which is common in France. 
it has been generally admitted since 
the observations of Moquin-Tandon 
that the snail has a good sense of 
smell, and the organ is seated in 
the terminal button at the end of 
the large feelers. Hence the term 
of nasal organ which he gives to 
the latter, and the expressions olfac
tory ganglia or rhinophoric, etc., 
which a number of scientists now 
use for designating these nerves and 
ganglia. 

The writer explored the body of 
the Helix with a camel's hair brush 
dipped in a non-corrosive odorant, 
such as essence of chamomile. He 
finds that if the olfactory sensibility 
exists on the large feelers, it is not 
localized there exclusively. The 
small feelers, the under part, and 

the skin of the back, and in fact the entire surface not 
covered by the shell, is affected by the odor. The nu
merous experiments which he made show that the snail 
is still in the stage of diffusion of the olfactory sense, 
and can in fact smeli odors at all parts of his skin; 
as Cuvier already supposed. The feelers are more 
sensitive to odors than the back, etc., but contrary to 
the opinion of Moquin-Tandon, a snail which had its 
four feelers amputated did not change its manner of 
living and was able to find its food ; it also fled from 
disagreeable or harmful odors. A microscopic exam
ination of the different nerve cells did not show any 
reason for giving a special sense to one part of the 
body to the exclusion of the other. The cells differ 
from each other by their numbe.r only. He considers 
that the cells are capable of receiving different sen
sations such as shocks, heat; odors, etc. As to the dis
tance at which the snail can smell odors : He places 
a dozen or more snails (which have been deprived of 

food ) in a cir
cle, and puts 
different kinds 
of food in the 
center. When 
the snail per
ceives t h e  
odor, he is at
tracted toward 
the middle. In 
most cases the 
attraction tool, 
p i a  c e at a 
small distance, 
an i n c  h or 
m a I' e. Dis

, tances higher 
than this were 
obtained only 
by foods giv
i n  g a very 

; strong a d a 1' ;  
the greatest ef
fect was ob
tained w i t h 
very ripe mel
on. No sub
stance attract
ed f a r  t h e  r '  
than 16 inches. 

The Rabbit's Head Disappears. The Last of the Rabbit. 

F r a n c i s  
Snyder, whu 
was the de
signer a n d  

HOW A PYTHON EATS. 

rabbit was presented to him. The reptile, having eaten 
nothing for some days, was only too eager for the pre};. 
A few seconds Of freedom had elI;Lpsed, and the poor 
rabbit fell into the coils of the snake, which squeezed 
him to death and then swallowed him whole. In ex
actly twelve minutes the hind foot of the rabbit disap
peared down the python's throat. 

patentee ' of a 
large number 

of toys and similar nursery appliances and who was 
known as the "Children's Friend," died at his home in 
New York on September 19, 1903. He was born in 
France and was sixty-eight years of age. He was at 
one time interested in politics and was closely asso
cia,ted with the late Ex-President 'Chester A. Ar
thur. 
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RECENTLY PATENTED INVENTIONS. 

Eleetrieal Devlees. 

RECEIVEH FOR WIRELESS COMMUN I
CATION.-G. MORIN, Havana, Cuba. MI'. 
Morin's  coherer differs from the ordinary type 
in being de co he red magnetically. 'L'he ter
minals of the cohereI' extend into the tube 
from the bottom and are separated by an in
sulating plate. Iron liIings cover the terminals 
and lying loosely in the tube on these filings is  
an armatl1l'e. When the filings are cohered 
a solenoid surrounding the tube i s  actuated by 
the local circuit to energize the armature and 
lift it  away from the terminals. drawing with 
it  the filings which have adhered thereto. 

and improved support and container more espe
cially designed for use in churches, chapels, 
and· other places and arranged to form a rest
iug-desk for a mass-book or the like, and to 
form a receptacle for containing the book when 
not in use. 

CLASP FOR S H APING HAT OR BONlS E'r 

FRAME S.�A. BRODIN, St. Joseph, Mo. The 
purpose of this improvement is to provide means 
to enable a mlIliner to quickly shape a frame 
of wire a s  a foundation of a 'hat to be made 
of chiffon or other' light goods by using a hat 
formed of felt, straw, Qr other substantial ma
terial that has been pressed into shllpe on a 
block, such means consisting of a clasp to be' 
applied in sufficient number for the retention 
of wire a s  i t  is bent into shape over the hat or 

--- bonnet body that is to be duplicated In flimsy 
Engi neering Illlprovelllents. material. 

S PARK ARRESTER AND EXTINl.x u l SHER. CANDELABRUM.-W. SCHIMPF, New York. 
-A. P. ZINK, Lorain, Ohio. The object of N. Y. This article is e specially adapted for 
the improvement is to p rovide details of con- table and decorative purposes. and also upon 
struction for a spark arrester and extinguisher an altar or for other devotional purposes. 'I.'ne 
well adapted for coaction with the draft- candelbra is so constructed that It may be 
stack of a locomotive and which will arrest p resented In the form of a single light or 
all  'sparks entering the stack and convey them candlestick or may be provided with arms of 
into a receptacle wherein they are extinguished i any number with 'in the compass of a given 
by water and at intervals are automatically � circle with or without a central candle-holding 
discharged from the receptacle, which when cup or candle-support. 
emptied returns to normal position for re- MUSIC-LEAF TUl:tNER.-L. POULIN, Butte, 
newed service. Mont. Mr. Poulin's invention has reference 

BACK-PHES SUHE RELIEF-VALVE.-C. A. to improvements in music-leaf turners, and the 
CUNNINGHAM, Brainerd. Minn. In this patent object in view is the provi sion of a simple 
the invention relates to steam engines ; and the mechanism by means of which the leaves of 
object is to provide a new and improved back- music may be readily turned in either direc
p ressure relief-valve arranged t o  completely tion and not interfere with the p laying ot a 
relieve the piston in the steam-cylinder of musical instrument.  
back pressure, thus insuring a steady running 
of the engine and utilization of the motive 
agent to the fullest extent. 

ROTARY ENGINE.-I. V. KETCHAM, l'i ew 
York, N. Y. MI'. Ketcham's invention relates 
to a mechanical device adapte d to be embodied 

NOTE.-Copies of any of these patents w ill 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. 

in the construction of rotary engines, pulleys; Businus and P¢rson4J. Wants. wheels. rams, and other constructions. The ob-
ject of · the improvement is to provide a com
pact and simple construction wherein the power 
may be augmented without a corresponding 
increase in the pressure of the motive fluid. 

LUBlUCA'l'I NG DEVICE FOR H I GH-.SPEED 

AND 1<lXPLOS l O N  MOTORS.-L. RENAULT, BiI
lancourt, Seine. France. The object of this 

'inventor is to obviate many inconveniences in 
applying lubricants, and to this end he utilizes 
the action of the centrifugal force of the 
heads of the connecting-rods by collecting in 
reservoirs p laced in a suitable manner above 
the bearings the oil thrown out from the heads 
of the rods. the reservoirs serving at the 
same time as lubricators partly to the bearings. 
and consequently to these same heads of t!lp 
rods. The system is  applicable to all kind" 
of motors, but is more particularly adapted to 
motor-vehicles. 

READ THIS COLUMN CAHEFULLY.-You 
will lind inquiries for certain elasses of articles 
numbered in COn"Acutive order. If you manu
facture these goods write us at once and we will 
send you the I),8me and andress of the party desir
in!!' the mformation. iu every ease it is neees
sary to give the nUDlber of the inquiry. 

MUNN &; CO. 

Marine Iron Works. ChICago. Catalog-ue free. 
Inquiry No. 4947'.-For machinery for crushing 

and mashing silica. 
u Co S." Metal Polish. Indianapolis. Samples free. 
Inqn i r t' N o .  494S.-E�or machinery for manufac

turill!! barrel staves. 
AUTOS.-Duryea Power Co. , .Reading, Pao 

In q u i ry No. 4949.-For makers of air pumps oper
ated by foot power. 

For bridge erecting engines. J. S. Mundy, Newark, N. J. 

I n q u iry No. 49aO.-F'or manufacturers and deal
eJS in the ., Kornbl �' camera. 

Hard_are. 

'l'OOL-HEATING HANDLE.-M. 

Sawmlll machinery and outJlts manufactured by the 
KALAB.l., 

Lane Mfg. Co . . IJox 13, Montpelier, Vt. 
1 nquit° !"  No. 49!il.-For a smll l ] .  reciprocating tool hold(->r driven by electr, city for holding wood carvers' 

chisels and eugravers' tOOlS. 
American invel1tions negotiated in Europe. Felix 

Hambur�er, Equitable Building, Berlin, Germany. 

Bottles, cans, etc., top for tooth powder, 

Ii I I �!� 1B:A::f-'l1� , , H. B. Kent . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,978 

I \�1l1 nlt7i MIl l Box. w. B. Brooks, Jr . . . . . . . . . . . . . . . . . . . .  747,932 � Box covering . machine form block, P. S. 

JUM t 1 Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  748.022 . 0 e C' Box label and lid holder, E. J. Mitchell . . . .  747,997 

" c.:J Boxes, machine for pressing necks in, P. S. 

\ ,  and-Fluer7e �'. I Bra::i� F: ·E�;·��;,t : : : : : : : : : : : : : : : : : : : : : : i!�:��� 
I Vj � U Brake block and shoe, separable, W. D. Sar-

HINTS TO CORRESPONDENTS. 
Names and Address must accompany all letters or no attention will be paid thereto. This is for 

ocr information and not for publication. 
References to former articles or answers should give date of paper and page or number of question. 
Inquiries not answered in reasonable time should be 

repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver
tised in our columns will be furnished with 
address2s of houses manufacturing or carrying 
the same. 

gent ..  . .  . . . . . . . . . . . . . . . . . .  . . .  . .  . .  • . . . .  748.220 Brake head, W. D. Sargent .  . . . . . . . . . • . • • .  748.106 Bread cutter, 'V. H. Busser . . . . . . . . . . . . . . . .  748,344 Brollzing machine, A. Weber • . • . . . . • . . • • • • .  748, 125 Broom, whisk, H. L. Harris . . . . .  0 • • • • • • • • •  748,370 Brush, paint, J. P. Knuehmann . • . . . . . . . . .  748,193 Bucket dumping apparatus, H. K. Mc-Caughey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 748.558 Bucket suspension device, J. H. Hayward . .  748,371 Buckets, suspension device for two rope, H.  L. Reynolds . . . . . . . . . . . . . . . . . . . . . . . . . .  748,419 Building block molding machine, J. B. Cot-tom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  748.049 Bullet mold. J. W. Anderson, Jr . . . . . . . .  _ . . 748.460 Bundle carrier, P. E. Le Fevre . . . .  0 . 0  
•

• •  0 • • •  748,293 BUttOIl and tic holder, combined, E. Stempel 748,434 Button, collar, If. G. Neuberth . • . • . • . • • . . .  748,411 Button, linen, H. Kirchhoff . . . . . . . • . • • • .  0 o .  748,287 Cableway, T. S. Miller . . . . . . . . . . . . . . . . . . . . . 748,295 , Calculating and recording machine, C. D. Baird . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  748.039 Calculating instrument, H. N. Pierce . . . . . . .  748,566 Calculating machine, H. Kaussen . . . . . . . . . •  747,977 
be Calculating, printing, or analogous machine attachment, A. R. Boynton . . . . . . 0 • • • • •  748, ] 58 

Special Written Information on matters of personal rather than general interest cannot be expected without remuneration. 
Soientific Americp�n Supplements referred to may had at the office. Price 10 cents each. 

of 8:�er:. s��t���rcI� �: . ���� : : : : : : : : : : : : : : :  �:�:��� Books referred to promptly supplied on receipt price. 
Minerals sent for examination marked or labeled. 

Cans, etc. , machine for operating on, C. H. should be distinctly Hanford . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  748.368 Cundy making apparatus, rOCk, T. Suzuki . .  748,321 Candy pulling machine, C .  D. E�rankinson . .  748,060 
(9269) R. P. asks. Please inform g�� ����\��ct��n�· D�uJ� 'C���tl;�Y : : : : : :  : : :  : :  m:r�� 

me through the column of "Answers and Cal' coupling, G. A. Hermansoll . . . . . . . . • . . •  747.971 

Queries" in your valued papey of any solutions g:� �g�gH�:: I: l�h��:�� : : : : : : : : : : : : : : : : :  +!�:�A� 
of a sp�cific gravity of three times as heavy Car door, grain, R. G. Jenckes . . . . . . . . . . . . .  748.281 

a s  witter 01' over and kindly oblige reader. A. 
Car g.r°-bo��.��se:n� . �:������� .�.e.c.���i.S�: .�: 748,165 

A ' very heavy liquid is prepared by dissolving Car, dump, J. D. McGrath . . . . . . . . . . . . . . . . •  748. 299 
mercuric iodide in a solution of potassium 2:�, f��8��y�e�:a�����lbilt · . .  ?: . �74:,030: +:�: � �� 
iodide in water. If the mercuric iodide is not Car reJlector. D. F. Carglll . . . . . . . . . . . . • . . .  748.3<16 
available, it may be prepared by p recipitating g:�, s����, �,� · It ����.:'t�n�l� : : : : : : : : : : : : : : : :  m;��¥ a strong solution of mercuric chloride with a Car, side dumping, R. H. Hornbrook . . . . . .  748, 1 88 
solution of potassium iodide, avoiding an ex- Car g;h���h�A�er�\�� . .  ��:������' . .  

t.r�.���: . �� 
748,508 cess of potassium iodide. since it would dis- Car wheel, G. S. Kyle . . . . . . . . . . . . . . . . . . . .  747.983 

solve the precipitate. When it has settled de- Car window lock, C. Graham . . . . . . . . . . . . . . .  748.004 

cant the liquid and dissolve the precipitate in g:�¥i��. "w��ge13U�dl:· c!;.�f��tlerna . . . . . . . . .  748.560 

potaSSium iodide as uefore. Cash register, 1\ Carney . . . . . . . . . . . .  748,259, Cash rpgish'r, J. P. Cl('a1 . . . . . . . . . . . . . . . . .  . 
748.200 
748,261 
748.406 
747 . 947 
748. 061 
748, 141 

Would you Cash regi.ter, W. H. �luzzy . . . . . . . . . . . . . .  . 
C�ster, ball, H. S. Cross . . . . . . . . . . . . . . . . .. . 

H. H: ' H. asks : 
kindly give us tnforma tion on the following 
problem : Suppose I have in my hand a mili
tary rifle which shoots 30.000 feet per second. 
I stimd on a flat Cal' going at the same rate, 
viz . ,  30.000 feet per second, and shoot a t  a 
target In the front end of ·the Cal' .  Would the 
ball strike the target ·! If so. explain ; 01' if 
not. explain. A. Your inquiry is  constantly 
reappearing with slight change of form.  It 
was answered in our column of "Notes and 
Queries" Nos. 88�3 and 8862. The answer de
pends upon the three fundamental laws of 
motion first stated by Sir I saac New-
ton in the seventeenth century and 
known by his name to the present 
time. The first law states that " a  force pro
duces the same effect whether the body on 
which it acts i s  at rest 01' in motion . "  1<'01' 
this reason the powder sends the bullet in the 
case you propose ju·st a s  if cal' and gun were 
at rest. The .ball  has two motions, one with 
the car caused by the cal' ,  the other caused 
by the powder which causes it to go along 
the car and hit the target at the front of the 
car exactly a s  if the car had stood still. You 
could stand in a Cal' and throw a ball from 
the rear to the front.  could you not ? Why 
not be able to shoot a bullet in the same man-

Casting, H. H. l,'rankliu . . . . . . . . . . . . . . . . . . .  . Cement shingle, G. C. Zwprk . . . . . . . . . . . .  . Cement shingles, machine for making, G. U.  Zwerk . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . .  748. 140 C(-'ntl'ifugal macbiIH', M. H. Barker . . . . . . . . .  748, 4u5 Chaning and dry distillation of organic suust.mcps, apparatus for continual, H. C .  Aminoff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  748,457 Check perforating and printing machine, G. �'. Robertson . . . . . . . . . . . . . . . . . . . . . . .  748.421 Chpmical mixer, A. O. Stevens . . . .  _ . . . . . . .  748,:U n  C'binllwy, C. vV_eber . . . . . . . . . . . . . . . . . . . . . . . .  748,242 Chlorination barrel, W. J. Armbruster, 
74'8,461, 748.462 Chuck, drill, W. G .  Middleton . . . •  _ . . . . . . . . . 748,398 Churll dasher fan attachment, A. F. Moody 748,20� Churn operating mechanism, I. W. Beeler 748, 155 Cigar branding machine, I. Liberman . . . • • • •  747,990 Circuit changing apparatus, W. Meyer . . . . . .  748,397 Cisterlls or the like, means for constructing, Skinnpr & LindsE'Y . . . . . . . . . . . . . . . . . • . .  Clamp ('ollar, D. M. Lester . . . . . . . . . . . . . . . .  . Clasp for garters, etc. ,  C. E. Schaffner . 0 • • •  Clpaning machine, D. A. Kennedy . . . . • . • . . •  Clevises, etc., pin locking machanism for, H. A. Bprgom . . . . . . . . . . . . . . . . . . . . • . . . .  Clipper, hair, J. K. Priest . . . . . . . . . . . • . • . . . .  Clock, M. Wortmann . . . . . . . . . . . . . . . . . . . .  0 • •  Clock striking mechanism, A. C .  Schuman . .  Closet seat collapsible pl'Otecting device, I. 

748.224 
748,:385 
748.423 
747,980 

748.04a 
74S 416 
748 :25U 
748.108 

.H�ranken . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  747,960 Closets, etc. , siphon reservoir for toilet, A. M. Morrison . . . . . . . . . . . . . . . . . . . . . .  748.·!()1 Cloth holder. L. S .. Winh·rbotham . . . . . . . . . .  748.131 Coal loading apparatus, C .  AUison . . . . . . . . .  748,�;n Cock, safety gas, II. J. Doll . . . . . . . . . . . . . . .  74S,487-CotIpe pot, T. B. Iferguson . . . . . • . . . . . . .  -. .  o .  748, 491 Coffin guidp, W. Roeper . . . . . . . . . . . . . . . . . . . .  748, 510 

����/f�lit�n��, ]��r��ct.0�all�;l: : : : : : : : : : : :  ���;�i¥ 

New Hocllelle, N, Y . ,  and Ii'. GAILEU, New York, 
l'i. Y. This handle is especially adapted for 
book-binders' tools, and it is capable of heating 
the tool continually. 'rhis is effected by p ro
viding burner devices and supplying gas thereto 
through a flexible tube. The invention enab,es 
the tool to be kept heated continuously. and 
at a uniform and any desired temperature. It 
also provides for interchanging the tools at 
will. so that a single handle will do for any 
number of tools: 

Inquiry No. 4 9ti�.-Fol' dealers in parts for the ner ? Cornu, Richardson & Wright . . . . . . . . . . . . . . . .  748,420 
u P . . Merminlle " and , . J.\<1 . Henley & Co." revolvers. ������������������� ...... �� g��:��t ��Yd���:: .t.. J: ��rl\��;�;l : : : : : : : : :  �:�;�g� 

RATCH mT-WRENCII.�W. W. M URCH . "eW 
York. N. Y. The object · of the invention is the 
p rovision of I'm , improved ratchet-wrench which 
is  art'allged to permit the u se r  to quickly and 

Edmonds-Metzel Mfg. Co . •  Chicago. Contract manu- Convpyor and elevator, emUpss, Coffin & 
facturers ot hardware specialties. dies, stampings. etc. IN D EX 0 F IN VENTI ON S con:e���s C�l;t;�lli�g ' �;r�t(:�', '  A. ' c'. ' i;ja's't���d �!�::�� 

I n quiry No. 4!t53.-(i�or apparatus or process for Cooking attachment, mu.tHpr, .T. H. If'ox . . . . .  748,493 recovering free carbonic acid gas from fermenting For which Letters Patent of the Cooking utensil., inner containing vessel for, liquor. A. Siebelist . . . . . . . . . . . . . . . . . . . . . . . . . . .  748.316 

Machine Work of every description. Jobhing and re- United States were Issued g���rilOl���, BS��b���I&. Reno . . . . . . . . . . . . . •  748. 537 
pairing. The Garvin Machine Co., 149 Varick, cor. for the Week Ending Copy pad, T. B. Ferguson . . . . . . . . . . . . . . . . . .  748.555 
Spring Sts . . 1\". Y. Couch. J. B. Hardtmann . . . . . . . . . . . . . . . . . . •  748. 184 

I n q ll i r y  � o. 49.'i4.-E'or a water carafe which is December 29, 1 903. COU1�!:!f �l.l�. �l.l�����i.n.� .��.c�.i�:: . �: .���.e.r: 747,922 g�i;�'i.�O�:l�hit center by a .crew and huving a nickel 
A N D  B A C t1 B C A D I N (j T t1 A T 0 A T "  

Cream s<,parator and churn, combined, J. A. 
... ... ... Rosback . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  748 , 1 04 

conveniently screw up or unscrew nuts, bolts, � Send for new and complete catalogue of SCientltlc .t '  Crutch, Hammond & Bridgewater . . . . . . . . • . .  748,068 
and the like without disengaging the nut or and other Books for sale by Mnnn & Co., 361 Broadway l8ee note at end of list about copies of these patents. I g��;l�:�sr e�Ot��hSi�:mj�ir�: �aN:����� : : : : i:�;!�3 
bolt-head during the operations. The wrench New York. �'ree on application · Curtain bracket combination lace and roller 
will  prove very serviceable in places in which I •• q u l rv "" 0. 4ft. """.-For makers of glass paper-

AA!idomrt!sn.al handagh"' ld
C
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biLull ·S·t· · · · · · · · · · 7
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4
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8'

1
3

1
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7
6 J. yonker ' . . . . . . . . . . . . . . . . .  

' 
. . . . . . . • . .  : 748,330 

.I.' n � �  uve I lllg pappr 0 ('1', _. • owe . . . . . .  , - Curtain fixture, A. L. Foy . . . . . . . . . . . . . . . . .  748, 180 
but a limited swinging motion can be given weights in which to mount photographs. Aprating apparatuH, liquid, K. S. MUl'ray . . 748,405 CUl't&in or awning, J. A. CharIton . . . . . . . . .  748,347 
to the handle. fl'he largest manufacturer in the world of merry-�o - Air brake system, duplex, W. 1-1. Night- Curtain pole bracket, Zimmerly & Lindewirth 748,455 ingale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 748, 302 Cutlery polishing machine, W. C. & J. B. 

BRACE.-A. S. E .  MEr.rCALF, J\;Ioville, I owa. rounds. shooting galleries and hand organs. For prices Aluminium sulfate, dl'yillg, Perry & Mallinson . . . . . . . . . . . . .  ' .' . . . .  0 • • • •  0 • • • •  748, 391 

In th.is patent the invention relates particu- ana terms write to C. W. Parker, Abilene, Kan. Schanche . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  748.525 Dead. preserving thl!, .T.  Karwowski . . . . . . .  748.284 Amalgamating maehinp, Alford & Smythe . .  748,456 Dt'tector bar clip and link, T. G. Stiles . 0 • •  748,229 
larly to improvements in a combined brace. or�,!�u

e��� fo
:'
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���rp
:::.���rs of compOSition Animal shears. W. M. Cahill . . . . . . . . . . . . .  747.478 Di sh washing machine, II. H.  Jones . . . . . . . • .  748.077 

h d h h b '  • h . Animal trup, B. F. D. Miller . . . . . . . . . . . .  748,201 Disinfecting apparatus, If. C. Nye . . . . . . • . • .  748,413 c uck, an wrenc , t e o  Ject of t e lnventor Empire_ Brass Works. 100 E. 129th Street, New York. Aromatic ('st(>rs and making samp, I<� . Display front for boxps, ll� . Davis . . . . .  , . . . . .  747,950 
being the provision of a device of this chal'� N. Y . • have exceptional facilities formanufacuring any - Ritsert . . . . . . . . . . . . .  , . . . .  0

· 
• • • . • · • • • • • •  741'-), 101 Display holder for ladips ' hats, 1,\ P. Rabin 748, U08 

actel' having a wide range , of adjustment fo)' article requiring machine shop and platiner room. 
Asphalt, st01l(\ pte. , manufaeturP of urti-

4 
llissolving organic or inorganic substances, "" !icial, C. Rubitschung . . . . . . . . . . . . . . . . 7 8,01 9 apparatus for, C. H. Ridt�r . . . . . . . . • . • . •  748,217 holding bits and drills and for removing nnts I n q u i ry No. 49�7'.-For makers of strawboard Atomizer. F. · A. Smith . . . . . . . . . . . . . . . . . . .  74�.227 Distilling apparatus, J. Stockf'r . . . . . . . . . . . . .  748,564 

of various sizes. pressed ho>.es such as are on the ends of mailing tubes. �������n�' c�iItl�ili��b��t:l:: ' s: . i. ' ·'\.;l�ie·r: �:::�;,: ])()O\n��d laK�(Th:��e��l:, . :.o.c.k.e.t . .  ��I.l . �:�:: 748, 541 ---
E��::�!

e
:���

e
:;'t���:i��

k
:r%�":e���;;r=:ne:

y :�� Awn�: h��k: ' i): ·W: ·C���· ·  : : : : : : : : : : : : : :  : :  748,479 n?'�� �t��:i£: A��vr1c:�ryO: . ��' . .  ���.���.�� : : : : : :  +!�:��� 
Machines and Mechanieal Devlees. Bag Jlller. Heinrich & Probst . . . . . . . . . . . . . .  748.500 ])n'ss �lip. T. Morton . . . . . . . . . . . . . . . . . . • . • • . 748,403 chine Company. Foot of East 138th Street, New York. Bag, pte . ,  handle, Ritter & Halpern . . . . . . 748,012 Driers, tilling or emptying apparatus for 
UNIVERSAL SAl'i DING-MACHINFl.-A. C. Inquiry �o. 49�S.-For automat.c machinery for Bag holder, W. Lilly . . . . . . . . . . . . . . . . . . . .  748,387 vacuum. K Passburg . . . . . . . . . . . . • • . • .  748.414 

GOUGH, Benton, Ky. The ohject in view in making merchandide pin sickets. _ Bails to uaskets, ptc . ,  means for attach- Driving apparatus, A. E. Norris . . . . . . . . . . .  748,412 ing, W. C. Williamson . . . . . . . . . . . . . .  748,552 Dye and making same, blue -anthraqUinone, 
this invention is the provision of ap improved Manufacturers of patent articles, dies. metal stamp_ Balance escapement. A. M. Lanf' . . . . . . . . . .  748.290 Hepp & Hartmann . . . . . . . . . . • . . . . . . . . .  748. 375 
machine which combines the desici(Ule features ing, screw machine work. hardware specialties, machin- Ball. Sne Lubricating metallic ball. D.ye, trisazo, ISl'at'1 & Kothe . . . . . . . . . . . . . .  748,076 

_ , - Bangle fastening, F. Rabone . . . . . . . . . . . . .  748,417 Eggs, composition of ingrf'dients for improv-
of prior irregular,  d rum, and horlzontal ma- ery and tools. Quadriga Manufacturing Company. 18 Barrel washing machines, harrel fpeding ap- ing storage, B. Prikryl . . . . . . . . . . . . . . .  748,099 
chines by reason of an adj ustment, which may South Canal Street. Chicago. paratus for, R. Tl'oehler . . . . . . . . . . . . .  748, 545 Electric circuit regulating device, M. H. 

I Bat. T. H. Murnane . . . . . . . . . . . . . . . . . . . .  748. 000 Baker . . . . . . . . . . . . . . . . . . . . . . . . .  748; 144. 748.149 · 
be easily and quickly performed, to bring the abo��I�Jt� p��.

P.
:c,t���;,t��t�:��r

n
p���:�d boiler of Bead thrpading machine, F. Mermet . . . . . .  747,995 Electric Circuits, constant power factor regu-

grinding element into any one of a .number of Bearing thermostat, G. A. Wall . . . . . . . . .  748,240 lator for. M. H. Baker . . . . . . . . . . . . . . . .  748, 146 
. I n q uiry No 4960 ' For makers of rever 'ble ir Rpating, veloC'ipedp, E. G. IJatta . . . . . . . . . .  748,291 Electric circuits, regulating, M. H. Baker� positions accordIng to the reqtll-r�ments of the motors of J1l to 2 h. p. 

.- s. a Bearillg. wheel. C. T. McCue . . . . . . . . . . . .  748.090 748,145. 748,147 
work. , Bedstead, Argubright & Olson . . . . . . . . . . . .  748, 036 Elpctric generator for intermittent currents, 

Inquiry .1'00·. 4961.-For makers Qf smali ice and Beds�ead. door, H. B. Rugglps . . . . . . . . . .  748. 563 11. P. Ryder . . . . . . . . . . . . . . . . . . . . . . . . . . .  748.534 
BLADFl-SHARPI<JNER.-S. �, PUVAL. New 

Orleans. La. In this instanc'e; the object is 
to provide a sharpener ' of a type having co°. 
acting grinding, honing. 01' stropping rollers, 
where.by both sides of a blade may be operated 
upon simultaneously . thus quickly bringing the 
"teeth" 01' "feather" of a razor-blade edge to 
a nniform and central line, leaving the blade 
in condition for use. 

IlI l seellaneous. 

BOOK SUPPOR1' AND CONTAINER.-J. J. 

refrigerating outfits. - BN'r ' cooler, O. F. Hagpr . . . . . . . . . . . . . . . .  748,496 Electric genprator, turbine, Porter & Currier 748,21 5 Belt die for brick machines, etc . ,  endless, A .  EIE'ctric mpter, L. Gutmann . . . . . . . . . • . . . . • .  747,968 In q u iry No. 496�.-For makers of hriquette ma-chineryo , 
InQ n i rv lSo. 4963.-For machines for pressing l iqUid and mud peat. 
I n q u iry No. 4964.-For manufacturers of looms 

for weaving rattan. 
Inquiry No. 496�.-For manufacturers of core 

drills. 
Inquh'y No. 4966.-For the address of the Allen 

Dense Air Ice Machine Co. 
Inquiry lSo. 49ti7'.-For manufacturers of miCa 

axle grease. 
Inquiry No. 496S.-For a butter cutter which cuts about 40 pieces to the pound. 

W. Willett . . . . . . . . . . . . . . . . . . . . . . . . . .  748,244 Electric switch, I. G. Waterman . . . . . . . . . . .  748,123 Binder - locking _ q.eyice, temporary, R. B. ElectrIcity for sectional circuits, bar for Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  748. 129 collecting, H. Dolter . . . . . . . . . . . . . . . . . .  748.053 Block Signal system, Wolf & Williams . . . .  748.450 Elevator. A. & T. E. Winiarski . . . . . . . . . . . .  748.449 Blower. fah, .T. M. Stukes . . . . . . . . . . . . . . . .  748.436 Imevator, A. R. WiIJley . . . . . . . . . . . . . . . . . .  748,551 Body brace and truss, combinpd, S. R. Elevator Signaling apparatus, J. McLean 
Shepard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 748.426 748,408, 148,409 Boiler furna('E', Hpl1ry & Dillon . . . . . . . . . . . . 748, 374 Enginp cooling apparatus, internal combus-Boilers, draft applian('e for locomotive, W. tioll , G. McCaddpn . . . . . . . . . . . . . . . . . . . .  748,001 B. Warren . . . . . . . . . . . . . . . . . . . . . . . . . . . . 748,325 �Jngine lnllricatol' filler, sh'am, A. M. Crowl 748,4R3 Boilers. product for prevention of furring I-Jng-iM pistOIl , steam, .T. Swan . . . . • . . . . . .  748.233 in, P. Bez . . . . . . . . . . . . . . . . . . . . . . . . . . .  748,�41 JiJngin('s, feeding and igniting device for ex-Bolster. J. M. & .J. n. Amps . . . . . . . . . . . . . .  748.332 plosive, W. Remington . . . . . . . . . . . . . . .  748,011 Book ('ovpring maf'hiIw, Morton & Sherman : 747,999 I�vaporative cooler or condenser, W. H. Mil-Book, diagram. M. S. Calcutt . .  � . . . . . . . . . . .  747.936 ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  748.296 Boot and shop strf'tchf'r, B. A. Waggaman 748,2:ln Expansion joint, R. E. Vail . . . . . . . . . . . .  ; . .  _. 748,546 Bottlp, non-rpfillahlp,  O. C .  BpI'('htold . . . . . . 74R, 042 T<ixplosion .chambers, apparatus for loading, EUGSTER, Tiffin . Ohio. Tn this patent, the 

object of the IUventlOn is to provide a new fo�':,�:�rk�
o
hot.r.,�.

9
j,:;K"lee��h�f

e
�J��b�e��l

ng Bottlt', ll()n �l'pfillahh'. E. T. Currau . . . . . . . 748,051 I 11\ Anschutz . . . . . . . . . . . . .  ; . . . . . . . . . . .  0 748,035 Bottle stopper, A. Buckman . . . . . . . . • . • . . • •  748,161 Explosion chambers, device for cleaning, F; Bottle snpport, nurSing, B. E. Ives . . . . . . . . · 747,973 Anschutz . . . ... . .. .. . . . . . . . . . . . . . . . . . . . . .  'l48.oa� 
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Explosive engine, H. G. Underwood . . . . • . . . .  748,029 
Eypglasses, J. W. Corley . . . . . . . . . . . . .  , . . . . .  748,554 
li'abrics, machine for shaping amI trimming 

pieces of, H. Brycf� . . . . . . . . . . . . . . . . . . •  748,476 
Fan attachment, G .  Donnelly . . . . . . . . . . . . . .  748,353 
Ij�an, toilet, A.  M.  Miller . . . . . . . . . . • . . . . .  747,996 
Fastenpr, T .  Gigupre . . . . . . . . . . . . . . . . . . . . . . 748,277 
11'astening devicl', \rV. I{aisling . . . . . . . . . . . .  748,078 
Fat-lib:e substauce and makillg same, O. 

Lipbreich . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  748,511 
Fancf't, G. A. Soderlund . . . . . . . . . . . . . . . . . . . .  748, 115 
}1'ppd cutters, pneumatic conveyor attachmt"llt 

for, L. J. L('(' . . . . . . . . . . . . . . . . . . .  · . . . . . . 747,987 
Fertilizer distributt'r, J.  & J. D. Boyd . . . . . . 748,343 
FertIlizer drill, ,,�. N. \VhitC' . . . . .  , . . . .  ' . . . .  ' 748, 549 
l<'ile cabine-t partition, udjustabh', I� II. 

Athey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  74�, 335 
IPilter, J. B. Alli'n . . . . , . . . . . . . . . . . . . . . . . . .  74�,251 
11'iltering system, G.  Moore . . . . . . . . . . . . . . . . 748,088 
11�iltering system, water, D. M. Pfautz . . . . . . 748,095 
Fir(' escape, W. R .  Smith . . . . . . . . . . . . . . . . . .  748, 114 
1,'in- escape, Parvin & Snyder . . . . . . . . . . . . . . .  748,305 
li'il'e escape, C.  M. Petersen , . . . . . . . . . . . . . . .  748,526 
li'ire kindler, E.  C.  Sachse . . . . . . . . . . . . . .  : . .  748,312 
Firearm single trigger mechanism, G. C. 

Cline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  748,263 
li1irearm ,  tubular magazine, Mason & Burton 748,395 
�'i .. eplace, A. W. Hall . . . . . . . . . . . . . . . . . . . . . 748,497 
Flash gas burners or lamps, feed dpvice 

for, Wright & Siddall . . . . . . . . . . . . . . . . . 748,454 
Floor cOBstruction, C .  A. Balph . . . . . . . . . . . . . 748, 150 
}1'loor joint, water closet, H .  S.  Rputon . . . .  748,418 
Fluid pressure, system for controlling, E.  D. 

l)rif'st . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  748,OB8 
['�lnshing apparatus, J. H. Byers . . . . . . . . . . .  748, 046 
11'ly whpcl, 11' . . James . . . . . . . . . . . . . . . . . · . . .  · .  748, 380 
Food product and making samp, dry, H. 

Wintruff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 748.24D 
Fork. See Pitchfork. 
11'ref'zing devicf', milk 01' other liquid, J. W. 

MacDonald . . . . . . . . . . . . . . . . . . . . . . . . . . . . 748, 38D 
F'uf'l saving briquet, H. Eggers . . . . . . . .  , . . . .  748,3G() 
Furllacp, W .  V.  Beasley . . . . . , . . . . . . .  , . . .  , .  748, 468 
GalvD�!�!�g 

. ��.
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.
s: . .  ����� . ��l�'��: , .1:., .j�: 748,350 

Game apparatus, H .  K .  Leonard . . . . . . . .  , . . . . 747, 98!) 
Game apparatus, M. A. BPUll . . . . . . .  , . .  , . . .  748,467 
Game, indoor, S. B. Monson . . . . . . . . . . . . . . . 748,298 
Garbage receptacle, J.  Thiele . . . . . . . . . . .  , . . .  748, 119 
Garden implement, R. Twohig , . . . . . . . . . . . .  748, 439 
Garment clasp, C. B. Hoy . . . . . . . . . . . . . . , . .  748, 189 
Garment supporter. C.  E :  Hawkl's . .  , . . . . . . .  748, 069 
Garment supporter, J. Jenkins . . . . . . . . . . , . .  , 748, 282 
Gas burner, adjustable, "'�. E. Gnese . . . . . . .  74�,066 
Gas burner, incandescpnt, T.  Gordon . . . . . .  748, ::W4 
Gas burner, illcandesc('nt, C. A. Bluhm . . . .  " 748,471 
Gas burner, safety, A. Dominick . . . . . . . . . . . . 748 , 1 70 
Gas chpck, U. G. Denstf'n . . . . . . . . . . . . .  , . ·  . .  748,486 
Gas light, incandescent, V. H .  7�1�:22�� 
Gas lighting apparatus, H. Rostin et a l .  
G a s  or a i l'  tubing, attaching socket for, A .  

W .  Nicholls . . . . . . . . . . . . . . . . . . . .  · · · · · · ·  748,301 
Gas produeer, J. R. George . . . . . . . . . . . . . . . .  747,965 
Gas producer SYSt€'ID, J.  W. Gayner . . . . . . . . 748,361 
Gas retort, W. E.  Hartman . . . . . . . . . . . . . . 748,4H9 
Gate, J. Steinbrecker . . . . . . . . . . . . . . . . . . . . .  748,023 
Gate, B. G. Olson . : . . . . . . . . . . . . . . . . . . . .  · · ·  748,092 
Gate operating upvice, R. P. Pierce . . . . . . . . 748,214 
Gear, variable sp€'ed transmission, V. G. 

Apple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  748,334 
Gearing, variable friction, L. Sandel's . . . . . . 748,021 
Glass tank furnace, H .  L. Dixon . . . . . . . . . . . .  748, 169 
G love or mitten, S. Hollen beck . . . . . . . . . . . . .  748, 1 87 
Glove turning machine, W. S. Ayres . . . . . . .  748,463 
Gluing machine. neck, P. S. Smith . . . . . . . . .  748,430 
Governor, E.  'V. Evans . . .  : . . . . . . . . . . . . . .  748,357 
Govf'rnor adjnsting mechanism, Skinner & 

Glenn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  748,223 
Governor, vl1por engine, Buehner & McClure 748,477 
Grain drier, J. G. King . . . . . . . . . . . . . . . . . . . . " 748,079 
Griddle greaser, C .  H .  Haight . . . . . . . . . . . . . .  748, 367 
Grinding machine, A .  A.  Baker . . . . . . . . . . . . . 747,924 
Grinding machine, B.  F.  Bartrug . . . . . . . . . . . 748,339 
GUll carriage or limber 01' ammunition car, 

J.)a wson & Buckham . . . . . . . . . . . . . . . . ·. . . . .  748,351 
Gun recoil check, Meigs & St�ut . . . . .  >o • • • • • •  748, 513 
GUllS, plectric firing gear for bref'ch loading, 

J.  F .  Meigs, et aJ . . . . . . . . . . . . . . . . . . . . . .  748, 086 
Hair crimper, .T. F. MarUI1- . . . . . . . . . . . . . . . . 748, 393 
Hair pin, S. H. Goldberg . . . . . . . . . . . . . . . . .  748, 278 
Hair waver, M.  S.  McIntire . . . . . . . . . . . . . . . 748,407 
Humm€'r, foot power, Baker & Horn . . . . . . . . 747 925 
Harness, breast, S. O. Barden . . . . . . . . . . . . . .  748:152 
Hay loader, R. E.  Alger . . . . . . . . . . . . . . . . . . . 748,032 
Hay loader and stacker. �'. L. Doty . . . . . . . . .  748,171 
Hay rack and wagon box, combined, I .  Wil-

liams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  748,246 
Hf'at-k:l:g pad, elf'ctric, W. Rickards . . . . . . . . . 748, 309 
Hepl attaching device, C.  W. Woods . . . . . . . .  748,452 
Hinge, "H. Hotz . . . . . . . . . . . . . . . . . . . . . . . . . . 748, 377 
Hinge, leaf, W. M. Gamble . . . . . . . . . . . . . . 747,962 
Hoisting and dumping apparatus, combined, 

W. F . Weber . . . . . . . . . . . . . . . . . . . . . . .  . 
Hook. See Awnillg hook. 
Hook provided· with counting tnt'ehanism, 

C. A. G .  Bremer . . . . . . . . . . . . . . : . . . . . .  748,473 
Hopper feed regulator, A. T. Ferrell . . . . . . 748, 059 
I:Iorse power, J. & C. Vavra . . . . . . . . . . . . . .  748,443 
Hose coupling, W. Koller . . . . . . . . . . . . . . . . . .  748,3132 
Hose nozzle supporting and guiding de-

vice, W .  R. Joynpr . . . . . . . . . . . . . . . . . . . . 748,507 
Hub, vehicle wheel, E .  H. Whiting . . . . . . .  748,327 
Hydraulic press, J. H.  Ferguson . .  . . . . . .  748,358 
HydroC'arbon burner, L .  A.  Eggert . . . . . . . .  748,269 
Ice tool, H . · J.  Kingsley . . . . . . . . . . . . . . . . . .  747,981 
Igniting device, W. Gardner . . . . . . . . . . . . . . 748,360 
Incubator heater and ven.tilator, O .  P. Shoe-

maker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  748,538 
Index, card, C.  McPike . . . . . . . . . . . . . . . . . . 748,519 
Induction coil vibrator, R. Varley . . . . . . .  748,442 
Ink filler, J. B.  Barns . . . . . . . . . . . . . . . . . .  748,040 
Ink well, S.  D. O ' Donnell . . . . . . . . . . . . . . . . 748,002 
Insect destroyer, J. H.  Sewell . . . . . . . . . . . . 748, 110 
Iustep support or ar�h prop, J. W. Ar-

rov{smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  748,553 
Instpp supporting and insulating pad, Mayer 

& Wenger . . . . . . . . . . • . . . . . . . . . . . . . . . . .  747,994 
Interlocking mechanism, F. Bement . . . . . . 748,156 
Internal combustion engine, W. M. Britton. 748,045 
Ironing board, H. C.  Dillon . . . . . . . . . . . . .  747,952 
I roning machine gearing, C. W. Stancli ffe . 748, 540 
Ironwork and preparing same, material for 

protecting, W. O. Emery . . . . . . . . . . . . .  748,270 
Jacquard machines, apparatus for setting 

. 

the hood needles in,  J. Szczepanik . . . . 748,028 
Journal bearing, J. Buker . . . . . . . . . . . . . . . .  748,258 
Kitchen utensil, W. E. Berry . . . . . . . . . . . . . .  748,255 
Knapsack, hammock, and sleeping bag, con� 

vertible, G.  Klein . . . . . . . . . . . . . . . . . . . . .  74R,288 
Knife, T. Wenger . . . . . . . . . . . . . . . . . . . . . . . .  748,547 
Knitting machine, G. A. Leighton . . . . . . . .  747,988 
Knitting machine, C.  A .  Santmyers . . . . . . 748,219 
Knob, door, W .  Munro . . . . . . . . . . . . . . . . . . 748,404 
I�amp cut out, a�c, J\.f. H. Baker . . . . . . . .  748, 148 
Lamp, electric arc, K .  Tornberg . . . . . . . . . . 748,121 
Lamp for multiple or parallel circnits, elec-

tric arc, R. H.  Hf'nderson . . . . . . . . . . . . 748, 1 85 
Lamp, gas, T, Gordon . . . . . . . . . . . . . . . . . . . 748,363 
Lamp holder, miner's, J. A. Brown . . . . . . 748,475 
Lamp socket, incandescent, C.  Wagner . . . . 7-18,445 
L9.mp socket, incandescent electric, C.  Bak-

eloy . . . . . , . . . . .  , . . . . . . . . . . . . .  748,337, 748.338 
Latch, gate, J.  R. Abernathy . . . . . . . . . . . . . .  · 748.031 
Lathp, double tU1'l'et, Potter & Johnston . .  748,097 
Lifting j ack, F. M. Williams . . . . . . . . . . . . . . 748,127 
Lifting jaek and propelling means therefor, 

combined, C. E .  Roth . . , . . .. . . . . . . . . . .  748,311 
Liquid separator, centrifugal, J.  H .  AYf'rs . . 748,038 
Liquor hf'atillg apparatus, J. P. Rochp . . . .  748,531 
Lithographic transferring, G .  E.  Pancoast . .  748,003 
Lithographic transferring device, G. E. 

Pancoast . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Load on wagons, means for ascprtaining thp, 

L.  M .  F. Hacker . . . . . . . . . . . . . . . . . . . . .  . 
Lock. J. Mms . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lock, W. K. Kaye . . . . . . . . . . . . . . . . . . . . . . . 
Log overhead turner, P. Winpman . . . . . . .  , 
Loom filling box stand, .T . Trahan . . . . . . . .  . 
I.,oom. kindf'rgarten, M. P. & D. Todd . . .  . 
Loom hot off mf'chanism, F. Bt�nz , Jr . . . .  . 
Loom, Ilile fabric, P. & ID. T ·(>roux . . . . . , . . .  . 
Loom shuttlp, Marugg & RnoDPI't . . . . . . . . . 
Loom shuttle motion, Frank & ·Benz . ,  . . . . . . 
Loom takf' up, A. F. Caswpl1 . . . . . . . . . . . . . . 
Loom wpft l'Pplpnishing mf' chanism, H. R. 

Ross, pt al . . . . . . . . . . . . . .  , . . . . . . . . . . . .  748, 105 
Looms. wph supporting or glliding ml'ans 

for narrow warp, Frnnk ' & R('nz . . , . . .  748, 274 
Lubricant and making samp, R.  A. Smi th . . 74S, H1 7 
Lubrica ting df'viC'e, .J, A. Gihh()" "-L . ,  . . .  _ .  748, R62 
J,ubricnting metallic ball and making SUUlP.  

self, A. Johnston . . . . . . . . . . . . . . . . . . . .  . 
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UStar" �:0":.�4( Screw Cutting 

Lathes 

I t  isn't a s  though we  were n ew a t  the business. I t  isn't 88 though w e  were talking about what we  hoped t o  do ; but we're dealing with facts when we tell you that we make better beitiug than others, and that we've been doing it for years, and that belts are now running in every section of the country and evety part of tbe world, testifYing to the fact that t· SCHIEREN 
. BELTING 

wears wed and gives perfect satisfaction . I t  ought tothe finest hides are used, the best methods (If hnning' are fol lowed. the latest machinery and the greatest skill are employed in the makinj.\' of this leather into belts. If you use belting, get our H Dixit' Belt Leather Book " -it's free. 
CHAS. A. SCHIEREN & CO. 

N E W  YORK : 52 Ferry St. PI'T'I'SBURG ! 243 Third, Av. CHICAGO : 92 Fr&nklin St. PHILADELPHIA : 228 N. Third St. 
HOSTON : 19� Lincoln Stj DENVER : 1519 Sixteenth St. 

HAMBURG : Pickbuben 4. 

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

Booklet Free 
VEEDER MFG. CO. 

Hartford, Conn, 

for Accuracy, 
D esign, Workmanship and Finish. Send for Free Catalog-ue No. 17B, of up-to-date tools for mechanics. 
The L. S. Starrett C o . ,  Ath o l ,  Mass. , U. S. A 

WORK SHOPS 
of Wood and Metal Workers. with
out steam power, equipped with 
B A R N E S ' FOOT P O W E R  
M A C H I N E R Y  -
allow lower bids on jobs, and give 
greater profit on the work. MachInes 
sent on trial if desired. Oatalog Free. 

W. F &. J O H N  BA R N ES CO. Established 1872. 

1 99 9  R U B Y  ST. , ROCKFO R D, I LL. 

THE  BU ICK 4-CYCLE 
ENG I N E  

h a s  less parts than any other 4. 
cycle engine made. !las been on 
t.b e  m arket for six years . and has 

given absolute satis
faction. It. is u nexcel· 
Jed for sim plicity and 
ease in starting-any 
p�rson with ordin ary 

intel ligence can run 
it. Has given such good sat i s f a c t i o n  
t hat w e  have been 
compelled to increase 
o u r  f a c t o r y  three 
t i m  e s. Guaranteed 
in every r e s p e c t. 
Write for free cata· 
logue. 

TH E B U I C K  MO rOR 
C O M PANY 

Det roit.  Mich. ,  U .  S.  A. 

THE  WATER B U RY 
Emery Grinder, 

with adjustable table, for lIat surface 
grindIng and flnishing, and for ordi .. 
nary too] grinding , 

ar Se1Ii! for Catalogue. 

B L A K E  & J O H N SON 

CIl 
ST. LOO.f.5: Ma 

Rockford , I I I . 

Lubricu tor, A. E. CHfton . . . . . . . . . . . . . . . • . .  
Ma¥netic power mechanism, F .  IIachmaun . .  
MaIl bag, D. G .  l\{cCiay . . . . . . . . . . . . . . .  . 
l\{aU "box, J.  J.  SuJllvun . . . . . . . . . . . . . . . . .  . :tlanhole closure, 'T. F. Morrin . . . . . . . . . . .  . 

748,480 
748,182 
748,209 
748,541 
748,514 

�, a�rj from apatite, manufacturing, W. 
Mark��d��iC�: ' j: ' E: ' i"a'l;gili" : : : : : : : : : : : : :  +��:��� 
Marking machine, Richardson & Wi lcox . . .  748, 529 :Measure, tape, G. Dunlea . . . . . . . . . . . . . . . . . . 748,174 

A 
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M:easuring device, opening, H. C .  Parker . .  748,094 Mechanical movement, S. D. Stevens . . . . . .  748,024 page l\fetal cutting a n d  stamping apparatus, J .  

W. Paton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  748,415 
Metals, apparatus fOf detecting the tempera- 1 

ture of, Sauveur & Whiting . . . . . . . . , .  748,107 
Meter. Sf'e Electric meter. 
Mine shaft safpty device, N .  W. Dickerson . 
Mining maehine, coal, Robinson & BalL . .  . 
l\fiter box, R. Dunn� . . . . . . . . . . . . . . . . . . . .  . 
Molasses burner, J . Anderson . . . . . . . . . . .  . 
J\.4:olding and compressing various articles, 

747,951 
748,530 
748,175 
748,458 

press for, Bergstrom & Bass . . . . . . . . .  748,340 
Mower or reaper pitman, F.  Tuvell . . . . . . . .  748,236 
Mowing machine, J. H .  J. Counts . . . . . . . . . 747,946 
l\{owing machine, B. Holthans . . . . . . . . . . . .  748,556 
IIfowing machine cutting apparatus, L. Study 748, 118 
Mowing machine weed atta�hment, P.  

Hanson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 747,969 
Mucilage or glue containing devices, top 

,for, A.  H. Bernard . . . . . . . . . . . . . . . . . . . 748,254 
Music playing mechanisms, expression in� _ 

dicator for automatic, G. H. Davis . . . .  748,266 
Musical instrument automatic playing at-

tachment, P. Welin . . . . . . . . . . . . . . . . . . .  748,126 
Musical instrument mech'anical playing 

attachment, E .  D.  Ackerman . . . . . . . . . . 748,142 
Nailing machine, V. SandahL . . . . . . . . . . . . . . 748,53tj 
Noise -mutHer, S.  Bouton . . . . . . . . . . . . . . . . . . 748, 157 
Nut and bolt lock means, W. Lay . . . . . . . . .  747,985 
Nut lock, S. C. Ramsey . . . . . . . . . . . . . . . . . . . . 748,009 
Nut, lOCk, W. C . '  Swift . . . . . . . . . . . . . . . . . . .  748,027 
Nut locking means, W. Lay . . . . . . . . . . . . . . 747,984 
Oil burner, E.  A. Edwards . . . . . . . . . . . . . .  748,177 
on burner, E. Boekenkamp . . . . .  J. • • • • • • • • • •  748,257 
Oil burner, J.  H .  Davis . . . . . . . . . . . . . . . . . . . .  748,267 
Oil burner, McFarlane & Pushaw . . . . . . . . .  748,516 
Ore treating mechanism, G. M. Rice . . . . . .  748,528 
Organ pedal, E.  M. Hughes . . . . . • . . . . . . . .  748,378 
Pad holder, J.  Powers . . . . . . . . . . . . . . . . . . . . . 748,006 
Pad support, J.  Powers ' . . . . . . . . . . . . . . . . .. . .  -. 748,005 
Palette, W. A. Sussmilch . . . . . . . . . . .  ; . . . . . 748,026 
Paper and making same, Fowler & Hoove r .  748, 179 
Paper box, H . Runtz . . . . . . . . . . . . . . . . . . . . .  748,026 
Paper box, foldable, M.  Hirsch . . . . . . . . . . . . .  748,376 
Paper feeding machine separating and feM-

Ing device, E . J. Hallberg . . . . . . . . . . . .  748,279 
Paper holding clip, I<'. M. Crawford . . . . . . . .  748,264 
Parcel fastener, B .  Cohn . . . . . . . . . . . . . . . . . 748,482 
Pa sting machine, A.  Simonson . . . . . . . . . . . . . .  748,428 
Pen, fountain, W. F. Cushman . . . . . . . . . . • .  747,948 
Pencil sharpener, J. C .  Hill . -. . . . . . . . . . . . . .  748,186 
Photographic images, making, P. G. Frauen-

felder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,961 
Photographic mounts, manufacturing, P. 

J. Stuparich . . . . . . . . . . . . . . . . . . . . . . . . . . 748,232 
Photographic printing frame, Mackey & 

Raub . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  748,085 
PianO', wireless, I. F.  Gilmore . . . . . . . . . . . .  747,966 
Pie making ' machine, H. L .  Mannin� . . . . . .  748,392 
Pie plate rim, supplemental, W. A.  Banfill . 748, 151 
Pin for badges, etc . ,  F. H .  Noble . . . . . . . . 748,303 
Pipe bending form, W. Vanderman . . . . . . . .  748,237 
Pipe cutter, B. Colom y Marca . . . . . . . . . . . 747,942 
Pitchfork, L. L. Layne . . . . . . . . . . . . . . . . . .  747,986 
Plaiting attachment, skirt, M. M.  Merrill . . 748,396 
Plane, matching, A. Mason . . . . . . . . . . . . . . . .  748, 199 
planter, corn, J. Leyhtwine . . . . . . . . . . . . .  , 748,386 
Plow, A.  E. Squyars . . . . . . . . . . . . . . . . . . . . . 748, 318 
Plumb bob, H .  J. Wolf . . . . . . . . . . . . . . . . . . . . 748,132 
Pocket knife, M. J. O ' Connor . . . . . . . . . . . . . . .  748,521 
Pocket, safety, G .  r.... Estes . . . . . . . . . . . . . .  748,271 
Potato digger, J.  E. Baird . . . . . . . . . . . . . . . .  748,464 
Powder composition, smokeless, H. Maxim . . 748,200 
Powdered matprial dispenser, W. Q. Gansen. 748,494 
Press for oleaginous substances, Zoder & 

Hayne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  748, 138 
Press valve op(�ratlng mechanism, J. M. 

Stuart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Printing form, G. E. Pancoast . . . . . . . . . . .  . 
Printing machine, H. A. W. Wood . . . . . . .  . 
Printing machine, ticket, E. B. Clark . . .  . 
Printing mpchanism, H. A. W. Wood . . . . .  . 

748,231 
748,004 
748 , 133 
748,163 
748,134 

Printing press offset preventing mechanism, 
H. A. W. Wood . . . . . . . . . . . . . . . . . . . . . . . 748,135 

Printing, stamping, etc. , platen press for, 
E.  T. Cleathero . . . . . . . . . . . . . . . . . . . . . .  . 

Propeller, screw, T. H. Eastwood . . . .. . . . .  . 
Propelling devicp, boat, J.  S. Worcester . . .  . 

747,939 
748.176 
748,453 

Pulp articles, machine for manufacturing, 
J. H .  Rivers . . . . . . . . . . . . . . . . . . . . . . . . 748.013 

Pulp, treating, J.  H. Rivers . . . . . . . . . . . . . 748,01 4 
Pulveri.er, Schoellhorn & Albrecht . . . . . . . . 748,536 
Pump, D .  McStravick . . . . . . . . . . . . . . . . . . . 748, 520 
Pump, air, M. E. Harmstead . . . . . . . . . . . .  748,49& 
Pumps, etc . ,  automatic controller for t;'l(>c-

tric, C.  H. Durning . . . . . . . . . . . . . . . . . .  748,354 
Puzzle, WlIIey & Barton . . . . . . . . . . . . . . . ,48,245 
Rack. See .Hay rack. 
Rail j oint, B.  P. Taylor . . . . . . . . . . . . . . . . . . .  . 
Rail joint, J. F. Summit . . . . . . . . . . . . . . . .  . 
Rail joint, J. F. VlIsack . . . . . . . . . . . . . . . .  . 
Railway antispreading means, P. Gavin . . .  . 

748,234 
748,437 
748.444 
747,964 

Railway ballast tamping machine, L. R .  
Moseley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  748,089 

Railway brace and chair, W. F.  Bossert . . . .  747,930 
Railway chair and brace, W. F. Bossert . . . .  747,9�1 
Railway chair and stand, W. P.  TIussey . . 748,504 
Railway crossing, J. W. Bennett . . . . . . . . . . 748,469 
Railway crOSSing signal, Wolf & Williams . . 748,451 
Railway frog, E .  B. Entwisle . . . . . . . . . . . .  747,955 
Railway frog plate clamp, E .  W .  Stout . . . .  748,435 
Railway level and gage, J. C.  Johnson . . . . 747,975 
Railway switch, electrically controlled, F. 

T .  Kitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  748,557 
Railway switch heater, F. S. Whipple . . . . . . 748, 441> 
Rallway tarltr rack, C. W. Cook . . . . . . . . . .  747,941> 
Railway tie, Olin & Alexander . . . . . . . . . .  748,R04 
Railway tie, G.  E'. Jencks . . . . . . . . . . . . . . .  748,381 
Railway tie, metal and concrete, C .  H .  

, Quimby . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  748,307 
Railway tracks, ' machine for raising, re-

grading and ballasting, E. Holbrook . .  748,503 

book on 
(lectricitY 

I �r
N
Y 

people believe that Electricity .. cannot be taught ontside the class 1". room. 
To demonstrate the standard, 

�cope and methods of our in
struction we have bound up four 

representative text books in our Electrical En
gineering course in a handsome linen cover 
under the title of 

Pra.ctical Lessons 
in Electricity 
and will send one copy for seventy cents (the 
cost of binding and express charges) to every 
reader of tbe SCIENTH'IC AME RIOAN sending- us 
the Da.mes of two friend� intere8ted in Electrical, 
Mechanical. C'iviJ Engineering:, TextIles or Ar� 
cb itecture. (Address Ruom l?A G.) 

The book is easily worth ·$3.00, and 
we make this Iibera·J offer becanse we 
know that an inspection of onr text books wilJ be convincing evidence of 
the practical value ·  of" our instruction. 

Partial Table of Contents : 

I S1:�Rh��� �t�Il'��T��o7.rF.8B� �S:O�1::�': 3'"olumbJa Unlverf!ilty) z Types ; General Prinoiples ; Chemical Action ; Data Shf'et<l ; EdIson Storage Battery ; Man� , agement ; ElectrolytE! ; Clldn:uum Test ;
. 
Chal'ging ; EffiCiency ; Troubles and Rernedif'.s ; Testing ; Portal:ile Batteries for Automobiles and Boats ; etc. 

c!�r;.��f:'� B!Yl:;I:'�" Ut���r..�dJirl�g,�; Dynamo Installation ; The Switch Board j Lightning: Arresters ; Motor Installation j Tables ; Transformers ; ThreloJ-Wire Systems ; Pole!!! and POe Setting ; Inside W1rfng ; Arc Light Wiring j Conduit Work ; Flxture \\ iring j Cut Outs ; Swjtcnes ; Distribution ot Light j Arc and Incandescent Systems ; Fuses ; Inspection j etc. • 

Re!fl�c�,�!��Cti�ig�l�:r��1rcuYt���r�u�rne:�f g�l� ; Quantity ; Energy ; Power ; Coulomb ; Joule ; Watt ; etc. 
ELEMENTS OF ELECTIUCITY : Magnets, 

�nxr��i:i�t\�n�'i�e�!:�n;i!�h�:,gl:�d��g J�;:�l �S�:i�uc��l� Typ�s of Cells ; Electromagnets ; Induction Coil ; Electrolysis ; Electrotytling and Electroplating j The Telephone ; 'l'he . r:I'elegr:;"l.ph ; Sounder, Alphabet, Key, Battery, Relay, etc. 

lllustrl'ited 200·page quarterly BuUetin giving 
full outlines of 60 differen t  courses in Engineer
ine. includllng Co!!ege Preparatory Course, will be 
sent free on request. 

American SChool of Correspondence 

A rm o u r I nstitute of Tech n o l ogy 
Mention ScIENTIFIC AMERICAN C H I CAGO, I LL. 

THE OBER LATHES tt For T urning Axe, Adze, Pick, 
. Sledge, Hatchet, Hammer, Auver. 

!i'ile, Knife and Chisel HanfJ1 q ;l"  

. 

WhifHetree

. 

s, Yokes, Spoke8, Porc ,", 
Spindles, Stair Balusters Tlll . Jc - - and Chair Legs and other irrngular 
work. . -

, . ur- Send for Circular A. 
The Ober Mfg . Co., !  0 li e l l  St. � 'Chagrin Fal l s ,  0 . ,  U .S.A.  

HAVE Efficiency and Durabil-
ity �,;. -They cost no more than 

cheaply built..substitutes. Sparkless running a feature. Our cata� logue gives full particulars of all the 
types of motor.. Write to-day for it. 
FIDELiTY ELECTRIC Co., Lanca.,'lter, l'a, 

Ram, hydraulic, S. S.  Smith . . . . . . . . . . . . . . 748, 1 1 3  
Rat�l��V:�d 

. .  �r
.
i�l . .  �����: . . c.O.���I�:�: . �' . .  �: 747,940 ROTH BROS .  & CO.  

Receiver, F .  E .  Peters . . . . . . . . . . . . . . . . . . . .  748,306 ManufacLurerA of 
Refrigerating appa1 ..... tus generator, N. W. 

Condict . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Register, C. Wamsley . . . . . . . . . . . . . . . . . . .  . 
Road making machine, R. T. Head . . . . .  . 
Roadway, W. Wilson . . . . . . . . . . . . . . . . . .  . 

747,943 
718, 324 
H8,372 
748,248 

Roadways, laying asphalt or bituminous, 
W. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  748,247 

Rod coupling. H .  A. Dulinsky . . . . . . . . . . . . .  748,056 
Rolllng machine. tube end, H. Rinne . . . . . . 748.100 
Rotary engine, L. J.  J. B. Le Rand . , . . . .  748 , 19t 
Rotary engine, J. W. Weger . . . . . . . . . . . . . .  748,243 
Rotary enginp, F. K .  Sturdivan t .  . . . . . . . . . 748,320 
Rotary engine, J.  Gary . . . . . . . . . . . . . . . . . . 748,495 
Rotary engine, W. OIewinskl . . . . .. .. . . . . . . . .  748,522 
Rotary enginf'. Rowe & Witbeck . . . . . . . . . . . .  748, 533 
Rotary lIuid engine, J. F. Cooley . . . . . . . . . .  748.348 
Rule and calC'ulator, slidp, W. Crosley . . . . . . 718,050 
Saccharine j uices, defecating, W. C .  Salis-

bury • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  748,313 
Saddle, harness. T. 1 .  Morrish . . . . . . . . . . . .  748,204 
Safety pin, B. P. Herndon . . . . . . . . . . .  · · · · ·  748,071 
Safety pin, C .  Andresen . . . . . . . . . . . . . . . . . · 748, 333 
Sash lock, A. Johanson . . . . . . . . . . . . . . . . . . . 748,505 
Sausage stutrer Ehy & Weaver . . . . . . . . . . . . 748, 489 
Saw horizontal' band , C: C. Stuart . . . . . . . . .  748,025 
Sawinm machinery . D. A. Kennedy . . . . . . . . 747,�!.9 
Scale F Verplast . . . . . . . . . . . . . . . . . . . . . . . . 7 48, ... ,--.� 
Scal�: c�mputing, F. P. Dunn . . . . . . . . . . . . . 748,057 
Scenic or othpr displays, stage 01' platform 

appliance fdr produeing, O .  Stoll . . . . . .  748, 1 1 6  
Screw a n d  driver tberpfor. E. L. Walter . .  748,241 
Screw threadln!( tool, C.  R. Gabriel . . . . . . . .  748,276 
Seal prf'ss, F .  W. Brooks . . . . . . . . . . · · · · · · ·  748,474 
Sf'am, sheet mptal, R. Hawkins . . . . . . . . . . . . · 747,970 
Separating screpn, W . C. Rowe . . . . . . . . . . 748,562 
Service box cover, H .  P .  Martin . . . . . . . . . .  748,394 
Sewing machine feeding mechanism, W. A. 

748,431 
Sew�n�i.t!�chi;'�; . �h��: . B�idg�� '  &: 's��trl;'i : : 748,044 
Sewing sweat bands into hats, machine for, 

W. P. Gammons, .Jr . . . . . . . . . . . . . . . . .  747.963 
Shade and curtain holder. F.  E. Npumann . . 748.211 

Shadp and curtain holdpr, window, G .  

from 2 to 300 Lights. 

M O T O R. S  
from 1·32 to 20 H. P. 

Write for Bulletin No. 10'1. 
23 S. C linton St. 

Chicago, Ill. 

FRED M EDART, 3545  

The M E DA R T  1 
BOAT BU I LD ING  
M AT E R I A LS . 

tring boat construction Wlthin the range of amateul"S, at a small cost. 
Yachts, Launches, Row 80at3. 

Send shmp for catalog . . 
DeKa lb  St.,  St.  L o u i s ,  M o.  

TH E M I E T;
"
:"

fro
� E I S S KEROSENE 

and GAS ENGINE 1 to..,.60 H. P. 
bul'llS K EUOSE;N E chpapel' and safer than g<lsohne. Alltomntic, simple. reliable. � 0 electric hat. tery or f\nme useo, Perfect regulation, Belted or dir�ct1y coupled to dvnmao for electric hg.hting, charg· lIifi storag<) batteries, pumping a.� 
n I pow

A: Pi\lIE1�t . 
Ari�l�;-;�D fJ�� NEW YORK. 

U. S. GOVERNMENT. lIhrhel!Ot Award, direct coupled 
z.e;le;t;�d;r.ar�sR!XI::;:��� 1�: Wills . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  748, 1 28 

Shade bracket, M. S. Weaver • • •  , • • •  " • • • • 748,124 position, )901 . Gold Medal, Charleston, S. C., ExpositiOD, 190�. 

© 1904 SCIENTIFIC AMERICAN, INC



Scientdic Amertcat\. 

Wagons 
are fitted with 81.in('h�lVh" el;baLse and four ful l  
elliptic springs, conveyance for 
dehcate packages; carry one and one-(juarter 
��c lr���s

a
�

d
����h�r�i::���ckages accessible 

All adjustments of engine made from front 
of wagon; no need to remove packages to get 
at the mechanism. Delivery top can be easily 
detached from body leaving one seat runa· 
bout; or tonneau can be attached in place of top. 

Price of Rambler Delivery Wagon. with brass side 
lamps and horn. $850.00 at the factory. Tonneau to 
at;.����;aC:r�f ��i�!a:Orr: �1�O�?ffe��!�o�a�dels, 
1750.00 to $1,350.00. Our new catalogue tells why 
,ou should buy a. Rambler. 

THOS. B. JEfFIRY & (lO • •  KENOSH". WlS .. V. S. A. 
ChIcago Branch, 30«. Waba.sh Avenue. 

Boston Braneh, 145 Coluuhus Avenue. 

Bohm, treating of open circuit batteries, historical dry 
batteries. modern dry batteries, B ellesen's battery, 
�:i ��;rs�a�1Ib' t���� ef;fu�r:!ilJns�n�;;: :ai���i��C�c�� 
ENTIFIC AMERICAN SUPPLEMENT, No. l U O l .  Price 10 cents. '1'0 be had at this office and from all news
dealers. 

A Tire T riumph 
IN T HE 

Morgan & Wright Clincher 
We have turned twenty years' experience to good account for the owners of automobiles. 

I t has an extremely tough casing and a reinforced 
shoe which fits the rim l'erfectly. Extra heavy rub
ber tread-adding matenally to its ease and durabilty. 

Minimizes Tire Troubles. Insist Upon It 
Our bookillt ." A Tire Triumph " can be 

had by addressing Dept. M. 

MORGAN & WRIGHT, CHICAGO 
New York DaytQn. O. St. Louis San FranGfsoo 

ACETYLENE GA� AND CARBIDE OF 
Caicium.-All abou� the new iIIuminant. its qual ities, 
����A��t�r;:�lJl�J!J�:ttfrt�ticr��r������'l���f:B 
of articles, giving in complete form the particulars of 
this bllbject. Details of fnrn:wes for making the carbide, gaEl generators. ga�Qrp.eters, burners, etc. Contained In 
SOIENTIFIC AMEJ'tWAN SUPPLEMENT Nos. 99S, ] OtH, 1 0117,  1 01 �, 1 11 1 4, 1 I1 l ii, ] 0 1 6, l U 2�, 
1 1 1 :! � .  1 1l :J�, HI� 7 ;  1 0 64, 1 0 7 1 ,  1 07�, 1 0S�, 

I ��B: l]o:}So�'t �S�?iJNt�' ��\t�d t �ii�: Jrt;!16 
cents each. by mall. fro':ll thl. office. and all newsdealers 

is distinctly a pleasure vehicle-a pleasure to 
look at, a pleasure to run. and embodies the 
fascinations of uutomoblllng in the most pe.r
fect form. 

.. It Starts from the Seat . .  
and has a two-cylinder seven horse power motor 
of the four-cycle type. Price at factory. in· 
cluding complete eqUipment, 

8 $ 1 ,300 8 
Send for handsomely illustrated catalog, con
taining full details, mailed Free upon request. 

J. STEVENS ARMS � TOOL CO. 
925 nain St. ,  Cblcopee Palls, Man. 

},[emb3r Assflci'ltion Licensed 
AutomobUe Manufacturers. 

I F  Y O U  S H OOT A R I F L E  
Putol or Shotgwn, you'll make a Bull's 
Eye by sending tbree 2c. stamps for 
the Ideal Hand-book "A," 126 pageR FREE. The latest EncyclopedIa of 
t:;��J:����i:I,���������ets

Ad����; 
IDEAL M FG. CO., 2G U St.. N EW HAV>]N. CONN., U.S.A. 

CYPHERS 
INOUBA TORS 

Guaranteed to hatch more and healthier chicks tban 
any otber make, or your money back. Use less oil; 
self.regulating, self.ventilating, non·moisture. En
dorsed and adopted by 36 Government Experiment 
Stations. Ca.talog free i fyou name this paper. 

Cypher. Incubator Co. Bulfalo. N. Y. THROUGHOUT 
Chicago, New York or Boston. 

D R I N K  PURE WATER 
I f  you want to  b e  healthy. Don't 
venture on drinking doubtful 
water. Always use the 

Filter 
which completely removes typboid and 
cholera germs from the water. Send tor 
circulars. 

BERKEFELD FILTER (JO., 
4 Cedar Street, New York. 

WE L L DRILLING 
Machines 

Over 7 0  sizes and styJes, for drilling either deep or 
shallow wells in any kind of SOil or rock, Mounted 
on wheels or on sills. With engines or norse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAIUS BROS., Ithaca, N. Y. 

Telescopes 
We supply equatorial ly mounted 

Astronomical Telescopes 
for amateur purposes. Our 

OBJE.CTIVE.S 

THE "BEST" LIGHT 
Outshines the Sun. 

It's pure white light makes day of night. Costs less than 
kerosene ; six times more powerful than electri,city. Exam
Ined. tested and permitted by underwriters' associa.tion. 

CATALOG FREE. NO DIRT .. NO WICK .. NO SMOKE .. NO SMELL 
Agents wanted. Exclusive territory, good commission paid 

THE BEST LIOtiT COMPANY, 
Owne<s of 0rlgtDal Patent& 87 E. 6th St., Canton, Ohio. 

Trade Marks. 
Designs. 

Copyrights. Etc. 
Anyone sending- a sketch and detotcriPtion may 

Quickly ascertain our opinion free whether an 
invention i s  probably patentable. Communiclt-
����s f����tll)l�oe�������; fo�����������;��s 

Patellts taken throllg-h. MUNN & Co. receive 
Special Notice, without charge, in the 

Scient i fi c  American 
A handsomely illustrated weekly. Largest cir· culation of any SCientific journal. Terms, $3 a 
year ; four months, $1. Sold by all newsdealers. 

MUNN & CO.a6 ! Broadway; New York 
Branch Office 625 Ii' St. Washington, n .  C .  

Especial Quality in Steel Castings. ��so�A������.'�:Jlfi�; e�!���N&� 
finest forgings. Our raw material is most carefUlly selected and our PRODUCT fills the highest reqnire
ments. OPEN HEARTH STEEL CA&TINGS, for locomotive , shipbuilding, electrical. pump and general 
machinery purposes. Subject to u. S, Governmeut, Lloyd's, Railroad and other specifications. 

SEABOABU S'tEEL CASTING CO., Chester, Pa. 

Shaft eouplillg, D. H. Hendel'shot . . . . . . . . . 748,373 
Shampooing, hih amI hf'ad rest for, L.  1.,ar-

rinlore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 748,081 
Shurppllpr, kllife, J. H .  Hare . . . . . . . . . . . . .  748,36D 
SIH'al·s. Spe Animal shears. 
Shot' tOllglW, J. A .  Lyons . . . . . . . . . . . . . . .  . 
Show case, E. C. Thurnau, reissue . . . . . .  . 
Siftiug machine, dour, G rave & Schaible . . .  . 

748, 197 
12, 1 88 

748,366 
Signaling apparatus, electric, Herzog & 

"\Vheeler . . . . . . . . . . . . . . . . . . . . . .  748,501, 748, 502 
Signaling system, W. H. iJam mond . . . . . . .. . 747,949 
Signature gatherer, MacDowell & Sperling . .  +:�: ��� 
��a

a
c
t; , 

ta1·p �p �!6E:�iS�: ·I� :  .(j� . Sb."o·rtt :  : : :  748, 1 1 2  
Slate, treating a n d  cleaving, W. A. Mc-

Laughlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  748,51 8 
Sled , bob, G. Koch . . . . . . . . . . . . . . . . . . . . . . . .  748, ln4 
Smelting furnace, E. Riveroll . . . . . . . . . . . .  748, 561 
Smoke consuming furnace, C.  ¥./. Stanton . .  748, 432 

����;d 
s����·oJ�ce

l;�d��n
II : 

. M��d�;l�id : : : : :  : : :  �!�:tg� 
Spark arrester, J.  "'Vhitehouse . . . . . . . . . . . .  748, 55(1 
Sppctacles, J. C. AndersOll . . . . . . . . . . . . . . . . . . 74S, 45D 
Spring bearing plate, C.  A. Lindstrom . . . .  748, 512 
Sllring motor, J. E.  Jordan . . . . . . . . . . . . . . . .  74,s, 50G 
Spring s\vitch, Entwisle & Wertz . . . . . . . .  747, 1)56 
Springwork, J.  A .  Staples . . . . . . . . . . . . . . . . .  748, 4;J� 
Stacker, pneumatic, J. Henry . . . . . . . . . . . . . .  748 , 070 
Stamp recording attachment, timp, C. W. 

Graham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 748, 365 
Stamping and vending machine, ticket, E.  

E.  It'lora . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Stanchion, cattle, W. T. Edwards . . . . . . . . .  . 
Station indicator, F. Clark . . . . . . . . . . . . . . .  . 
Steam boiler, T. F. Morrin . . . . . . . . . . . . . . . 
Steam engine, multiple cylinder, H. S .  

748, 272 
747,954 
747, 938 
748, 400 

'Valuable Books 
Home Mechanics 
for Amateurs 

This book has achieved an unparalleled success In one week, an" a SpeCial Edi
tion of 4,000 copies has been 
ordered. It Is oy far the 
largest and best book on 
the subject ever otfered at such a low price. It tells 
how to make things the 
���::;:Ii������e�

y �� ��li 
prove of value to you
much more than you real� 
be. Do thlngs with your 
h-unds. Send for a circular 
Riving contents-the circu· 
lars costs only a cent-the 
book $1.50 postpaid. If the 
book could meet you face 
to face you would be the 
first to purchase. The first 
large edition is almost 
gone, order to-day_ 

Baldwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 747, 926 3'-0 Pa.ges 
Stf'am engine, multiple cylinder, Lemp & 

326 Illustrations Price $1.1)0 
Pprsson . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . .  748,083 

Steam heater, W. P. Hussey . . . . . . . . . .  : . . .  748, 379 
Stealller, domestic, W. Ashert . . . . . . . . . . . . . . 748, 037 
Steallling board, J. Bieberneit . . . . . . . . . . . .  748, 470 
Still, ammonia, N. W. Condict . . . . . . . . . . . .  747, 944 
Stoker driving mechanism, mechanical, H .  

Snyder . . . . . . . . . . . . . . . . . . . . . .  � . . . . . . . . . . 748 , 539 
Stop mecbanism, '1'. F. Robinson et al . . . . .  748, 103 
Stove air feeding apparatus, L., Jr., & A. 

F. Brandt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  748, 472 

������ O�on
f�e

r����� ' g�·s ��a�f���aB�·Ch·t�id · ·& 747,998 

F�lber du Faur . . . . . . . . . . . . . . . . . . . . . . . . . 747, 928 
Stove oven rL"volving stand, A. S.  Bliss . . . . . .  747 , 929 
Stovecipe holder, C. F. Goodman . . . . . . . . . .  748,063 
Stoves, ete . ,  air heating device for, C.  E. 

Whitaker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  748,326 
Street cleaning machine attachment, O. 

Brothers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 748, 1 60 
RtrN�t cleansing or scavengering apparatus, 

�'. J. Scott . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Strptcher, collapSible, E. Kottusch . . . . . . .  . 
Sugar, making. W. C. Salisbury . . . . . . . . .  . 
Surgical operating frame, R. C. Hoyer . . . .  . 
Swager, G . B. Stone . . . . . . . . . . . . . . . . . . . . .  . 
Switch operating device, J. E. Campbell . . .  . 
Ryringe, hypodermic, A. Schmidt . . . . . . . . .  . 
Table, T. C. Beach . . . . . . . . . . . . . . . . . . . . . . .  . 
Tedder, E. C. Rosena w . . . . . . . . . . . . . . . . . . .  . 
Telegraphy and transmission of power, 

748 , 1 09 
748,289 
748,314 ' 
747, 972 
748, 565 
748,345 
748,424 
748,041 
748, 532 

wireless, Armstrong & Orling . . . . . . . . . . 748, 143 
Telephone support, Pelton & Ramsey . . . . . . 748, 524 
Thermostat, G. A. Wall . . . . . . . . . . . . . . . . . . .  748, 323 
Tire, elastic vebicle, E. M .  BirdsalL . . . . . . .  748,256 
Tire setting machine, G .  Lattin . . . . . . . . . . . .  748,292 
'robacco, harvpsting and curing, J. B. Un-

derwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  748, 440 
Tongs, ingot, E.  S. Sites . . . . . . . . . . . . . . . . . .  748, 222 
rrongue support, Wenzelmann & Over-

holt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  748, 548 
Top, J.  R.  Barry . . . . . . . . . . . . . . . . . . . . . . . . . .  748, 154 
Top, musiclll, Mighels & Ellis . . . . . . . . . . . . . . 748, 087 
Towe-r, G.  P. youmans . . . . . . . . . . . . . . . . . . . . .  748, 136 
Toy,  G.  E. McVey . . . . . . . . . . . . . . . . . . . . . . .  748,410 
Toy cradle and savings bank, combined, C. 

Clegg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747 , 941 
Train controlling and signaling system, �"\ 

P. Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747,967 
Trains running at full speed, device for de

livering and receiving news from the 
guards of, S.  Schur . . . . . . . . . . . . . . . . . . .  748, 425 

Tramways, magnetic contact box for elec-
tric, A. Dlalto . . . . . . . . . . . . . . . . . . . . . . .  748,268 

Transfer, H .  Sicard . . . . . . . . . . . . . . . . . . . . .  748, 427 
Trap. S('e Animal trap. 
Treating tank, C.  I . Goessmann . . . . . . . . .  . 
Trolley, "7. J. Rowley . . . . . . . . . . . . . . . . . .  . 
Trolley, T. F. Varley . . . . . . . . . . . . . . . . . . .  . 
Trolley device, Tisch & Kissinger . . . . . . .  . 
Trolling spoon or spinner, P. Junod . . . . . . . .  . 
Tru('k and bolster, car, R. E. Powers . . . . .  . 
Truck bolster, D. C. Courtney . . . . . . . . . . .  . 
Tube cleaner, W. Miller . . . . . . . . . . . . . . . .  . 
Tube cleaner, E. John . . . . . . . . . . . . . . . .  . 
Turbine, G. Zahikjanz . . . . . . . . . . . . . . . . . .  . 
Turbine engine, F. J. MacKenzie . . . . . . . . .  . 
Turbine motor, B. Stevens . . . . . . . . . . . . . .  . 
Turbine, multice�lular, Rateau & Sautter . .  . 
Turbine wheel, steam, H. Zoelly . . . . . . . . .  . 
Turn table for cranes or the like, R. Wilke . 
Typewriter ribbon reversing mechanism, L. 

Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Typewriter type bar basket, L.  Myers . . . . .  . 
Typewriters, etc . ,  copy holder for carriages 

748 , ] 81 
148, 422 
748,441 
748, 322 
747, 976 
748, 007 
748 , 1 67 
748, 206 
748, 283 
748, 1 37 
748, 294 
748,228 
748, 21 6 
748, 1 39 
748, 328 

of. 1.  H. P. Colleen . . . . . . . . . . . . . . . . . . . 748,047 
Typewriting machine, C .  Gabrielson . . . . . . . 748, 062 
'l':vpewriting machine, C. H. Shepard . . . . . . . 748 , 1 1 1  
Typewriting machine work clamp or guard, 

R. J. Fisher . . . . . . . . . . . . . . . . . . . . . . . . . . 747,958 
'rypewriting machine work guard, H. F. 

Eckert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Umbrella, O. L. Fogle . . . . . . . . . . . . . . . . . . .  . 
Umbrella tip, J. M. Laube . . . . . . . . . . . . . .  . 
UnderrealLer, E. Double . . . . . . . . . . . . . . . . .  . 
Upholstery spring support, A. Hirsh . . . . . .  . 
Upholstery spring support, A. Hirsb . 748,072, 
Va lve, Kordick & Sulgrove . . . . . . . . . . . . .  . 
'7alve, J.  Knowles . . . . . . . . . . . . . . . . . . . . . .  . 
Valve ' for sanitary apparatus, flushing, N. 

747,953 
748,359 
748, 082 
748, 054 
748,072 
748,073 
747, 98� 
748 , 1 92 

Curtis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 748, 265 
Valve gear for hydrocarbon traction engines, 

F. A. & H .  F. K lockslem . . . . . . . . . . .  . 
Valve, pressure regulating, J. W. Nethery . .  
Vapor burner, incandescent, G .  A. Bonelli . .  
Varnish or color cup, R. L. S. Doggett . . . . .  . 
Vegetable cutter, G . M. Burnett . . . . . . . . . . 
Vehlcl<" H. L. Call . . . . . . . . . . . . . . . . . . . .  . 
Vphicle brake, C. E. Roberts . . . . . . . . . . . . . . 
Vphicle exhaust rE'lief, steam, A. A. Ball, 

.Tr. . . . . . . . . . . . . . . . . . . . . . . • . . • . • • . • . . . .  
VE'hirle foot rest, D. H .  Morrison . .  -. . . . . . .  . 
Vphicl(', motorr S.  E. Freeman . . . . . . . . . . . .  . 
Vr-hicle propelling means, W. Flynn . . . . .  . 
Vehicle running- gear, J. Krauss . . . . . . . . . . .  . 
Vehicl(, seat, G . W. Darling . . . . . . . . . . . . .  . 
Vending machine, R. M. G reen . . . . . . . . . . .  ; 
V('nper or ('overing for wood or canvas, etc . ,  

748, 509 
748,091 
748, 342 
748,052 
747, 933 
747,937 
748,01 6 

747, 927 
748, 402 
748, 275 
747, 959 
748,080 
748,349 
748,065 

composition of matter used as, A. A. 
Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  748,235 

Vc>ntiIator, W. J. Schumacher . . . . . . . . . . . . .  748,315 
Vc>sspl loading or unloading apparatus, G . 

H. Airey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  747, 923 
V('sspla, apparatus for recording speed of, 

J. S. Briggs . . . . . . . . . . . . . . . . . . . . . . . . . 748, 1 59 
Violin bow attachment, W. J. Keast . . . . . . . .  748,286 
Vise, folding, M. D. Colt . . . . . . . . . . . . . . . . . .  748, 048 
,,7agon attachment, lumber, D. W. Patter-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Wagon body, W. Leppert, reissue . . . .  " . . . . .  12, 1 87 
Wagon, dumping, J.  T.  Hooe . . . . . . . . . . . . . .  488, 075 
Wagon, dumping, T. W. Jinkens . . . . . . . .  748, 1 90 
Wagon, sprinkling, E. D. Eastman . . . . . .  748, 058 
Wagons, door and apparatus therf'for for 

use upon hopper, Sheffield & Twinber-
row . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  748 , 221 

Wall, ('oncrete building, A. I . Dexter . . . . . .  748,352 
Walls 01' ceilings, covering, F. R. A. Sun-

dell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Warp stop motion mechanism, J.  V. Cun-

niff. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Washboard, J. L. Conner . . . . . . . . . . . . . . . .  . 
Water, apparatus for the removal of sul-

furic acid from, H. Reisert . . . . . . . . .  . 
Water closet dush tanks, ball cock for, 

W. O. Foss . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Water column, W. McComb . . . . . . .  : . . . . . . . 
V\Tater purifier, rain, G. Ritter . . . . . . . . . . . .  . 
V\Tater scrf'pn and filter, S. Stout . . . . . . . . .  . 
Waterproofing or preservative purposes, 

treating surfaces for, E. M. Caffall . . . . 747,935 
Weft fork, Pickles & Blakey . . . . . . . . . . . .  748, 096 
Weig-hing attachmpnt for refrigeratQrs, W. 

II. Mitchell . . . . . . . . . . . . . . . . . . . . . . . . . .. 748,297 
Weighing machine, pressure, S. G. !teed . . .  148,01.0 

REVISED and ENJ,ARGED EDITION 
The Scientific American 

Cyclopedia �:::E�;� 
15,000 Receipts. 7:;4 Pages. 

Price, $a.OO in Cloth. $6.00 in Sheep. $6.1)0 
in Half lUorocco. Post Free. 

This work has been re
vised and enlarged, 
900 New Formulas 

The work is so arranged 
as to be of use not only to 
the speCialist, but to the 
�
eneral reader It should 

h��e
e �n� I ��:ks

ihO�:e1 
circular containing f u 1 1 
Table of Contents will 
be sent on application. 

Those who already have 
the Cyclopedia may obtian 
the 

1901 APPENDIX. 
Price, bound in cloth, $LO' 

postpaid. 

TWENTY.THIR.D EDITION 

EXPERIMENTAL SCIENCE. 
B y  GEORGE n. HOPKINS 

Revised and Greatly Enlarged. 2 Octavo Volumes. 1,100 
Pages. 900 Illustration.. Cloth Bound" Postpaid, $5.00. Half MoroMo, Postpaid. $7.1JIJ. (}r 

Volumes Sold Separately : Cloth. $3.00 
per Volume ; Hal! Morocco. 

$4.00 per Volume. 
EXPI<J RIMENTAL SCIENCE Is so well known to 

mauy of our readers that it Is hardly necessary now to 
�T: w�rk�e���lJ¥g:ki�� 
decio ed some months 
ago that it would be 
necessary to prepare a. new edition of this work 
in order that tbe many wonderful discoveries 
of modern times might 
be fully described in its 
�gfi��� ���ce

p��lYsJ:�� won d e rfu l  develop 
ments in wireless tele
graphy, for exampl.e. 
have been made. It 
was necessary. - there
fore, that a good deal of new matter s h o uld be 
added to the work In 
order t6 make it thor-
�'ff'�lti���j��{ri" vt�� 
some 200 pages have 
been added. On ac, 
count of the increased 
size of the work, it has 
been necessary to divide 
it into two volumes 
handsomely bound In buckram. 

A Complete Electrical Library. 
By PROF. T. O'CONOR SLOANE. 

An inexpensive library of the best books on 
Electricity. Put up in a 
n e a t  f o l d i n g  box, aa 
shown in cut. �'or the 
student. the amateur, the workshop. the electrical 
��fe��s� e6on:����: ��� 
books. as follows : 
Arithmetic of Electricity 

138 Plllles, • . . $1.00 E����� �'o
: ��k�n�lgg 

How to Become a Suc-���1�1 
.
Elec:r �ci�n$1��8 

Standard Electrical Dic
tionary, 682 pages, $3.00 

E
�;����

t
: �

1
�

p
�IHed

$lflg ana ove,' 
A valuable aM mdispensable alidiUon to every lilYrary. 

th�'.!�o�e":v�
t
v��:;'

c
::}, .?n�:.fr:;;;� �6i.�� �itn�J':�f�lg 

:��g��
e
f,;�hte"nt,�t���o�,C!�S�h

d
e
l
����f�{°:li�':fu�':,� 

Price of $1).00 for the complete set. The regular price of the five volumes is $7.00. . 

MAGIC Stage I l l usions and Scientific Diver
sions, i n c l u d i n g  Trlck Photo g raphy. 

Oli\'h��d ';(�;:nl'tafR��sa;� 
it is one of the most attractive holiday books of 
the year. The illusions 
ar" illustrated by the 
p�:�e:1d'lr�� ��';,���a6f 
the tricks are, in many 
����ldGl����� �t et�� 
:i��:s. ilI����J.i'1r�_�';li: tng, s w 0 r d-swaUowin� . ventriloquism

! 
m.e n t a I m a g  1 c ,  anc ent magic, 

automata, curious , toys, 
r�af:;c'lr����dPfti'!"C:�fe� tion of moving photogra.l!hs are all well descrIbed and illustrated, making lj, band�ome vol .. ume. It is t a s t e f u l l y printed and bound; A 0-
::s�i"�:��ege �Ke �ia�r3� 

By A. A. HOPKINS. 568 pages.a�� Th'.?:.kt,.Yc�$'!f.�O. 
0- Full descript1Jve circulars oj arove books Will be mail,a 

tree upon applica UOTI . .  
M U ft N  at. C O . S  

Publishers. 36 1 Broadway, New York. 
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T h is great, thick lather is 
like the richest cream i n  i ts 
softe ning, healing, refreshing 
effect. Try i t .  
Jt,lIianu' SAUi'A, Soop i .  «JI a  i n  t.A�Jorm, 0/ dutring _itk" 

.Ao."'''9 ta6lfl.! tt<:. , tAl'ONg.401d 'Ac VIOrld. 
THI! J. B. WILLIAMS CO., Glastonbury, Conn. 

LO}llOON PARIS BERLIN SYDNEY 

Write for our Free 
" CAN I BECOME 

ELEC'I'RICA L ENQlNEER ' "  
We tt"Rch Electrkal Engineering, Electric Lightin�, 

RaIlways, Mechanical Engineering, Steam Engi-. l\.Iechanical Drawing, at yOUl' home by mati .  
indorsed by Thos. A. Edison and others. 

ELEOTRIOAL ENGINEEU ' INSTITU'I·E. 
240·242 W. 23d 'St. New York. 

• 
W�S

A
T SchapirQgraph ? 

TilE DUPLICATOR �hat cleanly multi--.; copies anything written with p¢n or typewl iter, also � , .  music, drawings, etc. One 

,

Original_giVe,'! 1 50 copies <.:,..I BLA.CK ink in 15 minutes. A VOIDS stencil, � washing, delays, and e
$'

ensive supplies. Price, 
��t��;� ci1.,\�·

e
so,

u
i�ilE�\9i,(Ilt$��h;��

a
��: posit. THE S. A. SCHAPIlWm-<.APH CO., :265 Broadv. ay, New York. 

EEDS M E ET 
ALL 

N E E DS 
Experience has establ18hed It a& 
a fact. Sold by aU dealers. You 
sow-they groW'. 1904 Seed 
Annual ,postpaid Cre" to aU ap· 
plicants. 

D. M. F E R RY It, CO. DETROIT, MICH. 

--�" -,�- �� 
What Is Daus' Tip-Top ? 

TO I-ROVE that Daus' " TipTop " is 
ihOO

be�� ai:8 8:o�es;e!�:te�
r
a:tk�na 

copiel!' ?rom typewritten original, we will �Tth!:�l�p�:ita�
o
�
, 

t�:: �O) 
��:� ����o Ie •• $5 
trade, discount of Net 
88% per cent, or 

The Felix F. Daus Duplicator Co., Daus Btdg, 111 John St., New York 
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No. 1 19�. Tbe motor and battery are also treated of 
in detail. Price 10 cents. For sale by Munn & (Jo. and 
all newsdealers. 

Su plee 's  
M echan ica l  
E n g i neer 's 
Reference 

H E N RY H .  SU P L E E  

J .  B. L I P P I N C OT T  C OM PANY 
..J PU BLISH ERS : :  PH I LA D E LPH I A  

Scientific Amertcat\ 
Weighing tpa, etc. , apparatus tor, Driver 

& Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  748,055 
Well casing elevating device, Hale & Wig .. 

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  748,183 
Well drilli ng macbine, �'. R. & E .  E. McKee 748,517 
Well or cistern cleaner, D. B: Jackson • • • •  747,974 
Well swivel wrencb, oil, J. Barrett • • • • • •  748,153 
Wheel. See Car wheel. 
Wheel scraper, L. F. Rogalla, et al . • • • • • • •  748,218 
Whiffletree hook, L. F. Hughes . . . . . . . . . . . 748,280 
",-rinding machine thread guide, J. O. Mc-

Kean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  748,300 
Windmill, W. Curtis . . . . . . . . . . . . . . . . . . . . . .  748, 485 
Window fastening device, L. Mouat, Jr . . . .  748, 205 
Wire boop stretcbing machine, J. P. Mitchell 748,399 
Wood impregnating device, W. Angus . . . . 748,033 
Wood splitting machine, O .  E .  Cheesebrougb 748,162 
Work and tool holder, C.  J. Rowe . . . . . . . .  748, 01 8 
Wrecking device, W. J. Cummings, et aI . . 748, 484 
WrPIlch, .1 E. PetersoIl . . . . . . . . . . . . . . . • . . .  748, 527 
Wringer attachment, J. D.  Hiss . . . . . . . . . .  748,074 
Yoke attachment, neck, D. N .  Lnse . . . . . .  748,388 

DESIGNS. 
B a t h  fixture, shower, J. H. Gavin . . . . . . . .  36,719 
Coffee and name plate, J. M. Navarro . . . . .  36,710 

� Cup, M. Van Gelder . . . . . . . . . . . . . . . . . . . . . .  36, 711 
Glove, F. Scbmidt . . . . . . . . . . . . . . . . . . . . . . . 36, 722 
Lamp shade, J.  Vanderbilt . . . . . . . . . . . . . . . .  36,713 
L a m p  shade, H. F. Avery . . . . . . .  36.714 to 36, 7 1 6  
Paper; wall, I .  Leroy . . . . . . . . . . . . . . 36, 720, 36,721 
Photographs, pictures, and illustrative mat-

ter, panel border for, E.  F. Eberle . . . . .  36, 712 
Spoons, forks, or similar articles, handle 

for, F. Habensack . . . . . . . . . . . . . . . . . . . . 36, 708 
Spoons, forks, or similar articles, handle 

SPECIAL H OMESEEKERS' EXCURSIONS 
will be run via tbe NWKEJ .  PLA T E  R O A D  from 
ButJalo, on the first. and lhird Tuesday of each month to 
April 1904. to aJl points tbrough the West and Soutb
west, at exceediIllll y  low rates. '.ricilets limited to �1 
days returning. �ee local Agents, or write A. W. Eccle· 
stone, D. P. A . •  385 Broadway, New York City. 

fACTORY A6(NCI(S 
wanted for 

C A L I F O R N I A 
'I'wo men on the road all tbe time. Address 

Jlnminum SVBciaIties 
Every facility f o r  the manufacture of articles from 

aluminum : t'tamped, spun, formed, or cast. \Ve ' have 
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THE E. A. FARGO  CO. .  ATTLE B O R O .  M A S S .  

Telegraphy Ch-Cu
.
lar free. 'Vonderful R

, 

utomatictencher. 
, D st:-des, $2 up. OMNIGUAI'U 

, , (;0.,  »2,  89 Cortlandt � t . ,  N .  Y.,  

S P EC I A L  -MA N U FACT U R I N G .  ' 

D I ES A N D STAM PIN G S  TO O R D E R.· 
S P E C ' L  M A C H I NERY - M O DELS - E X P E R I M E NTA L W O R K  

D R O P  F O R G I N G  D I E S  A N D  D R O P  FORG I N G S .  
H A R DWA R E  SPEC IALT I E S  !eT C  M A N F"o ro O R D E R  SEN D S A M P L E S  
O R  OJ{AW I N Q S  f O R  ESTIMATE S W R I T E  FOR O U R  BOO K L E T. 

TH E G LO B E  M A C H I N E  & STA M P I N G  C O . 
9 7 0  H AM I LT O N  S T. ,  C. LEYEL A N O , O.H} O .  

for, J .  H .  Hobson . . . . . . . . . . . . . . . . . . .  . 
Talking machine cabinet, L. F: Douglass, 

FOWLER & FOWLER 
36, 709 General Delivery Oakland, C alifornia 

36, 717, 36,718 

T RADE MARKS.  
Antiseptic and germicide solutions, Nelson, 

Baker & Co. . . .. . . . . . . . . . . . . . . . . . . . . .  41, 780 
Antiseptics, disinfectants, germicides, and 

insecticides, J. Bax('I'Ps de Alzngaray . .  41 , 781 
Beer, C.  A. J __ ummers Bottling Company . . . .  41, 760 
Boots and shoes, leather, Baltimore Boot 

and Shoe Mfg. Co. . . . . . . . . . . . . . . . . . . . .  41, 744 
Boots and shoes, leather, H. C. Jenney . . . .  41,745 
Cantaloups, W. F. Allen . . . . . . . . . , . . . . . . . .  41,759 
Cocoa and chocolate, Seeman Bros. . . . . . . 41, 762 
Coffee, J. J. O ' Donohue's Son s . . . . . . . . . . . .  41 , 772 
Coffee, roasted, Levering Coffee Co . .  41,763 to 41,771 
Confectionpry coating machinery, Confec-

tioners' Machinery and Manufacturing 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Corsets, American Lady Corset Co . . . . . . .  . 
Cosmetics, C. Collins . . . . . . . . . . . . . . . . . . . . .  . 
Cotton cloth buff wheels, Williamsville Man-

41,797 
41, 741 
41,779 

ufacturing Co. . . . . . . . . . . . . . . . . . . . . . . .  41,791 
Cream, evaporated, Van Camp Condensed 

Milk Co. . .  . . . . . . . . . . . . . . . . . . . .  41, 773, 41 , 774 
Elastic bands, braids, and webbing, A. 

Steinhardt & Bro . . . . . . . . . . . . . . . . . . . . .  . 
Envelops, Outlook Envelope Co . . . . . . . . . . . .  . 
Flour, whE'at, F. G. Atkinson . . • • . • . . • . . • . •  
Food, milk, .Lacto-Globulin Co.,  Ltd . . • • • •  
Fruit j uices, Russell Mfg. Co . . . . . . • • . . . •  
I�'uel, manufactured, Coaleo Fuel Manufac-

turing Co . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  
Games, card, Pit Publishing Co . . .. . . . . . . . .  . 
Garment supporters, H. N. Northrop . . . • .  : 
Goods, certaiIi named piece, G. W. Mac-

CutchE'on . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Gutta percha tissue, tailors' prepared, F.  

D.  Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Ink, Paul ' s  Ink Co . . . . . . . . . . . . . . . . . . . . . . .  . . 
Jars, glass, J. A. Landsberger . . . . . . . . . . .  . 
Leather, certain named, American Leather 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
MattrE'sses, T. B. Burnett . . . . . . . . . . . . .  . 
Meats, certain named, Cudahy Packing Co . 
Metal polishing compound, W .. G. Day . . . .  
Molding or printing and starch machines, 

Confectioners' Machinery and Manufac-

41. 737 
41, 751 
41,776 
41,775 
41, 761 

41,738 
4 1 , 753 
41,790 

41 , 742 
41,746 
41,778 
41, 755 

turing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41 ,796 
Oils, lubricating and Similar, J.  L. Fannon 41, 756 
Ojntment and plasters, Medical Lake Salt 

Mfg. Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41, 786 
Oxygen preparations· for external use, L. 

F. Nelrath . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41, 782 
Paper and envelops, writing, J. C.  Blair 

Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  41, 749, 41, 750 
Pens, metalliC, Esterbrook Steer . Peu Mfg. 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41,752 
Poisons for rodents, Bakteriologisk La

boratorium, Neumann & Co. , i Aalborg. 41,787 
Remedies for certain named diseases, G. 

J. Rotban . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41,783 
Remedy, certain named internal, R. W. 

Gardner . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . 41 ,784 
Remedy for animals, external, A. B. Young 41,788 
Rubber fabrics, certain named, T'redair 

Rubber Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  41, 739 
Safes, vault doors, and safe deposit boxes, 

fire ann burglar proof, Hall's Safe 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41, 794 

SE'wing machines and accessories, dry-
thread, NE'w Home Sewing Machine Co. 41, 795 

Shoes, leather, Baltimore Boot and Shoe 
Mfg. Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Soap and soap powdE'r, Davis & Marston . . .  . 
Suspensories, J.  U . Adams . . . . . . . . . . . . . . .  . 
Tobacco for pipes and cigarettes, cut, K .  

K. General-Direction d e r  Tabak-Regie i n  

41 ,743 
41, 754 
41 , 789 

Wien. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41,777 
Tonics and laxative tablets, Kohna Medi-

cine Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41, 78� 
Tools having a cutting edge operating by 

a shaving cut, machine, Jonas & Col-
v�r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41,792 

TypewritE'r ribbons, R. W. Booth . . . . . . . . . .  41,735 
Watcbf's and parts ot watches, Georges 

��avre-Jacot & Co . . . . . . . . . . . . . . . . . . . . . .  41,747 
Wlltpr closets. J. F. Johnston . . . . . . . . . . . . . .  41, 793 
Watf'l'proof fabrics and articles made there-

from, certain named, H. M. Sawyer & 
Son . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . 41,736 

LABELS. 

"Antikolin," for machine, J . _. W. Hightower. 
"��ast B1nd-Fast Find , "  for velvets and 

other pile fabrics. L. Whitman & Co . .  
"Florida Water," for Florida water, Man-

, hattan Laboratories . . . . . . . . . . . . . . . . .  . 
"Household Enamel, " for enamel, J. H. 

Weber & Co . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
",La Palmera Imperial Prunes, " for prunes, 

J. Gallegos . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"Manu SOB Assorted Chocolates," for confec-

tionery, P. J .  Manusos ' . . . . . . . . . . . . . . .  . 
"Manusos Hi.gh Grade Chocolates and 

Fruits, " for confectionery and fruits, P. 
J. Manusos . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"l\.1eister Brau , "  for beer and malt extract, 
A. Wilmanns . . . . . . . . . . . . . . .  ' . . . . . . . . . . 

"Peach Mf'llow , "  for a beverage, Blumen-
thal Bros. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"Plump's Enterprise Fly Wrapper, " for 
wrapping paper, H. F. Plump . . . . . . . . .  . 

"Soapf'x , "  for wasHing , compound, W. R. 
.Hollingshead Co. . . . . . . . .... ' , '  . . . . . . . ,._ . . . 

"Vichf'-Fiz , "  for medicine, S. F. Croft . . .  . 
"White' s  Boro Paper for the Toilet , "  tor 

toilet paper, C. C. White . . . . . . . . . . . .  . .  

PRI N 'rs. 

10,631} 

10,631. 

10,634 

10. 64b 

10,641 

10,640 

10,631) 

10,638 

10,637 

10,632 

10, 642 
10, 636 

10,633 

"Graphic Base Ball, " for a game, C. E. Varney. 872 

A printed copy 'ot the ' specification and drawing 
ot any patent in the foregoing . list, or any patent 
in print Issued since 1863, will be furnlsbed from 
tbis offlce for 10 cents, provided the name and 
number of the Patent · desired and the date be 
",Iven. Address Munn '& Co., 361 Broadway, New 
York. ( 

Canadian patents may now he obtained by tbe In· 
ventors tor any ot the inventions- named in the torp
going list. For terms and further ,particulars addreea MtIIIII II Co., 361 Broadway, New York. 

� IJh. FRANKLIN 
Model Shop 

The Fran k l i n  Model Shop,  
Experimental work for  inventors; any� 

����l!re ����\i:��de1�
n
��:,1:;t�;�o� 

colleges. Exhibition models. Introduc
tion samples of patented articles. Spe
Cial tools for making metal novelties. 
Inventions perfected. Drawings and designs worked out, trom inventors' ideas. 
Send for circular 9. 

PARSEJ,L & WEED, 
129-131 West 31st Street, New York. 

F R E E C:;�I��tn?�aI
A:Jg����ctural, 8c!entltlc 

. ProBpectus for 1903 for UArchitects' and Builders' Magazine,'� monthly '2 a year. 
W M .  T. COMSTOCK.  P u b . ,  23 Warren St . ,  New York 

AUTOMOB ILE Pra���e W:s�Tf:
e
C��e�� fr���: missions, carburetors. pumps, fUbricators, axles. Also complete gasoline cars. tSbpet metal stamping. GeneraJ machine work. Good facUities. 30 years' experience. 

OTTO - KONIGiSLOW, Cleveland. Ohio. 

MODELSIOH'CAGO MODEL W O R K S  
'. ,?�'E I.I'!J!Srr/ S T  Cfll':AGO IL L £STABL";Sfl£D!8Q7 Wi< T, F O R G '  t C'r  J F  O F  M () O E L S L ;r> p'U E S  

TOOLS 

N ational  S u pply Co., 835 Broadway. N.Y. 
Model Maken� and Manufacturers of 
PATEN'I'ED ARTIOLES. ETO. 

" C E MA CHINES. Corliss Enlrines ..... Brewers' 
and Bottlers' Machinery. THE VIL'I'ER 
ll FG. CO • •  899 Clinton Street, Milwaukee Wis. 

C. ATP, L ().C U E. S  t R e E.. 1I1��'�!��1�Di�. -�.i1�� "" U N I O N  M O O [ L  W O R K S  
W 1 9 3  C L A R K  CHIC, O .  = --

D RYI NO  MACH INES.  8. E .  WORRELL, 
Hannibal, Mo. 

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

E. V. BAI L LAR D .  Fox B l d g  .. Fra n k l i n  S q u are. New Y o r k .  

B U I LDE R S  of, Special .Machinery. Models, ' 
Flxpertmental work. Inventions devel· 

oped. THE .FENN-�A])LER MACH. co., Hartford, Conn. 

M O D E L  A N D  E X P E R I M E NTAL WORK.  
Electrical and Mechanical Instruments. t;mall Mach'y. 
E DWARD KLE I N S C H M I DT .  82 W. Broadway, New York. 

The Scientific American 
F or Nineteen Hundred and Four 

ELABORATE PLANS are be
ing m a d e to rn a  k e the 
Scientific American, in 
every respect, superior to 

what it has been in· the past. The 
E d  i t o  r i a  1 Department has been 
strengthened, and c o n  n e c t i o n  s 
have been m ade with able corres
pondents not only in the principal 
sections of this country, but in the 
principal capitals of Europe. By 
means of our elaborate system of 
non -resident correspondents a n d  
coadjutors, the Scientific A m e
rican is able to furnish its readers 
w ith the very latest information in 
regard to the most recent scientific 
discoveries and researches in all 
parts of the world . Engint"ering 
works of importance are fully illus
trated and described, and the latest 
experiments in aetial navigation, 
marine propulsion , automobiling, 
yachting, and industrial progress 
in all its forms will be found in its 
columns.  The progress of inven

tion is carefully followed in a special department on patents, which is 
published every two or three weeks. Each issue contains a " Notes and 
Queries " Department, which is devoted to answering. without charge, 
questions of subscribers concerning a great variety of subj ects, electrical , 
scientific, and industrial in character. 
g Special issues of the Scientific American, which are published 
from time to time without any extra expense to the subscriber, have been 
found to be of the greatest value, and have served to greatly increase 
the circul ation,  which during the past year, has exceeded the record 
6f all previous years. 
g Subscribe now for 1 904. 

Subscription Price, $ 3 .00 Per Year. Sample Copy Free 

MUNN & COMPANY, P u b l i s h e r s  
36J BROADWAY, NEW YORK aTY 

© 1904 SCIENTIFIC AMERICAN, INC



Scientific American JANUARY 9, 1904·, 

WONDER of the AGE 
There is llO en(! to the a(lItptability of the �O horse-rowel' ""inton Touring Car. 

For pienf;ure or husiness, for cuuntry touring: or city riding:, for the (lrivel alone or 
a ]Iarty of several pelsolls, the ,rillton answers en'ry recluirt'lIIent of the mttn who 

Jackson's Patent High Head Centrifugal Pump. Guaranteed to raise water 
1.000 feet or more and maintain an efficienC'y of from 70% to 84%. 

��;����I:�t:�:��e�� U};��ln�i�i�'�;d ���n�rrsei�rl;lil l���i,��l��ne�.
e lllay be proud under all First choice of the Engineer for Clty Water Works, Draining Mine

� 
By .. 

iJ:���ifiti:
r
I��

i
;:;��d a�dCl�t,n�i�n�;�d. Bea��t��� w��I6. for 

T H E  W I NTON M OTOR CARRIAG E C O . ,  C l eveland . U. S. A. 

Orient Buckboard 

Model of 190{. With TWO "PEE D .  Price $4�;). 
Write Jor Oatalogue. 

WALTH�M MFG. CO" Waltham.. Mass. 

�:c:::�:' , Run n i ng Gears 
& Gasol ine  Engi nes 
and supply 
all tho! 
other 
parts. 
Our 
New 
Catalogue 
Free. 

NEUS TADT. 
PERRY, CO. 

8 1 AU varieties at lOwest pnces. Best Hallroad 
Track and Wagon or Stock Scale8- made. 
Also 100u useful artICleS. including Sates, ca OS "ewmg .\lachine_, Bicycles, Tools. etc. ;Save 

Money. Lists F'ree, CHICAGO SeAL E Co., Chicago, III 

CIIARTER 
G A lS  a n d  GASOLINE 

For All Work. 
Stationaries. Portables, Hoisters, Pump.. 
ers, Sawing & Boat Outfits. 

Send for Oataloqu6 and Testimonia�. 

State Y our Power Need ... 
CHARTER GAS E N G I N E  C O . ,  Box 1 4 8.  STER L I N G ,  ILL.  

A BIG S AVING in GAS 
i s  effected for the house. Office, store, 
factory or public building by making 
It yourself,with a 

.. CARTER " ACETYLENE GAS 
. G E N E RATOR 

�t�g��[��
e
� f6�r;e�

a
[;��t �r1��:il 

candle ,  power. Purer, safer, cleaner 
than ordinary. gas. 'rakes up 
room. Saves much money. 
N I �GARA FALLS A C E T Y L E N E  GAS 
G E N ERATOR C O . ,  N iagara Fal ls. N .Y. 

We make hand power 
benders for forming eyes i�Y� s�r:jgh�riJ��.k l��ny size eye ';' inchefl. outside 
diameter and under. 
WALLACE S U PPLY C O .  

9 1 0  Royal  Ins .  B l d g .  
Chicago , I I I .  

��---------------�,., �-- � - �  ·SPLITDOBF\SPARK CO ILS 
� 2 5  VAN DEWATE R ST. NY. �----

Gas Engin.e 
IGNITER 
�I�����:t ;��u����t��

i
!n:��'g'i: 

Latest and most improved model. 
� Send jor Circular. 

Car l i s l e  & F i nch Co. ,  2 3 3  E. C l ifto n  Av. ,  C i nc i n nati,  O . 

"Give Me 
the 

Remington " 

says the 
experienced 
operator. 

Remington TypewriterCompany 
327 Broadway. New York. 

BYRON JACKSON MAC H I N E  WORKS, • • SAN FRANCISCO, CAL. 

P rotect You r  Life 
and the Lives of Others 

'rhe only dependable coaster brake. Durable 
an.d safe always, Specify it. Not an expel'iment. Send for literature to�day. Thona .. 
ands in use. Trade-Mark 

LAMB,ERT'� 
A _Typ��ter for H�ine� and'. Busi. 
ness • .. A,wireless, machine, $1. 5.  

Speed uDUmited. Simpl�; euy,to learn ; elli. 
cleDt ; durable i weight; &y,,' P.0UDcIt. ' 

Price, complete, �S. Descriptive booklet free. 
LAMBERT TYPEWRITER CO. 

1274 Broarlway. New York 86 La SaUe st., Chicago 
Baker & Hamilton, San FT&ncls., ClIot., AIl'tB Parific Coast 
Maio. Office & Factorv. 19-83 Wuh'ton St'9 B'klyn. N.Y. 

�.� Squa.bs ' Pa.y, Ii:!! 
tr... - - EaSier, need attention only part of I ti

.

me'

.

briD 

.
. 

g ' bi

.

g
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, prices. ,- ltaised in one 
�� ' fa�:rs" !�
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,. , B O O K J�ET 'and l earn this immensely 
.' nch" home in.dustT'il. , 

Plymouth ,ROCk. Squab . C o:'. 1 4  Fr.iend,St " Boston ,  Mass. 

' S-P I ·N-T-H-A:R�I-SC'O'P'E 
Sir �m. 'Crookes! invention·�,f.or s}}o,w.l.ttg ilH;�mL.tvelous prop.edies 
��e ��!���n��ith��� !i�::!�p���81:C���s�!�;fii c�:;l�n� 
with particle of.radium· 9f.aog;OYO ac�ivity, ,and fluoresc�nt screell• 
Rt . .  �lntharltwo�e. Sl1\'1:e.� :post'p.B�d, � - . .. . i1.50 

_B2. _ oJuple�S:p ntha-:lscope,. p08Lpald" _ 9.00 
Also 'Radium' £4tm. 77"OOO·to 300,OOO'activity for eXP

.
erimental and 

medical purposes i�e(lted metal bnlbs. . . 
WILLIAMS BROWN &, EARLE, 

Dept •. 6. ,91!:;C.h,e.�nut-';;t., , �hIlR,delphJB. PR. 

ECLIP!'E MACHINE CO., Elmira, N. \' .  

10 t o  2 1  Clinton Street. 

Beauty and 
Every .business man knows the annoyance of loose shirt cuffs. Bvery wise business man ougnt to kuow that they Cd,n be easily fixed and regulated to any desired length below the coat sleeve by using 

Washburne's (uff Holders 
They 'can be instantly attached or de· 
;m

c
:Ti�e i'��hJ1�:.er corne loose-have a 

Illustrared catalollue on request. 
�ample pair of Cu1f Holders 

sent !Jy r!ull on receipt of �oc. 
. AMERICAN .RING . (JO., · 

Box s. . Waterbury. 

LOW RATES WEST. 
Tbe NICKEl, PLATE ROAD WIll sell speelal one way 

Colonist TICkets to points all through tbe West and 
Southwest'at very low rates, on first and third Tuesdays, 
each mont.h to April. 1004. If you contemplate gomg 
'Vest, 'Yuu cannot afford to overlook tbi8. Hee local 
Atlenta, or write A. W. Ecclestone, D. P. A . •  385 Broad
,way, New. York City. 

fI:lwliYJ on the p;ig'fit" Jid'e Of 
t\ '  qu e J ti o n  ·cff ' trm-e -� the 
'LL'C 'I N 

WA T C H 
Evel'}' Elgin Watch is fully guaranteed All jewelers 

have Elgin Watches , "Timemakers and Timekeepers , "  an 
illustrated history of the watch , sent free upon request to 

E LG I N  N AT I O N A L  WATCH Co. , E LG I N ,  I LLI N O I S. 

TYPfWRlTfR . HfADQUARTfRS 

C OLD GALVAN I Z I N G .  
AMEiRI CAN PROCE S S ,  N O  R OYA LT I ES. 

SAMPLE5 AND I NFORMATION O N  A P PL ICAT IO N ,  
N I C K E L· AND 

Electro· Plating 
Apparatus aDd Material. 

THB , 
Hanson & Va n  Wi nkle 

Co.. : 
NewlU"k. !'i. J .' 

92 William St., N. Y. 
30 & 32 S. Canal St. 

ChiCllj!"o. 

Send for It TO�,D�y 
You'll tlnd it always convenient to 

as. a useful ar..d instructive book 
Montg o m e ry & Co.'s Tool Cata logue 

'l'he new edition has 704 pages and is 
copiously i]]ustrated. Pocket size 6�x 4� ins. !'5ellt by mail for 25c. 

MONT GOMERY & (JO •• 
t05 Fulton St., New York City. ' 

Pocket size. but large enough for accuracy 
and practical use. Various ranges for test. 
����r

a
�\���is:l�r�

ri
�l:g,\T�1���tO;; :�a 

Ammeters for &leneral measurements. 
prSend Jor Circular. 

L. M. PIG NOLET • 

________ ______ X_
ew York. N. · Y  • .  

NOlSELESS 

We can furnish our New Process 
Noiseless Pinions in bevels as well 
as spurs of any size wanted and 
to transmit any required horse 
power. Write for catalogue. 
T H E  N E W  PROCESS RAWH I DE CO. 

Syracuse,  N. Y.  

Typewtlter SnppDes 
Cheapest F inest 
and Best Carbon 
Typewriter Paper 

that can be 

R i bbons manufactured 

at Lowest on the Possible 
M arket Prices 

, SPECIA L  P R I C E S  TO T H E  TRADE 

H .  M . STORMS, 1 1 · 1 3  Vandewate r  Street, N ew York 

A Constant Water Supply 
"Tlt1lOut COlilt of" l1 ulntellu'll'e 

is best affurded by th .. use of a 
NIAGARA l I Y IHlA ULI(J UAM 

thJ�l�����i;�,,�ir�l����ll�ldd�:=��f��II�l��� 
5 timt's 1'IS llluch W!l.ter uncler tht' �!lllle etlll
ditiOJI. Our rams h"1Ye been us .. d ill alllll1st 
every �tate in the Union, and have provell 
the sup'�rior of all others. Write for catalog 
and testimoniuls. 
�18g8r8 l l y draulle Enelne Co., 

CbeMter, I�D. 

�;io:'':�:li�� f�':.:;;,;�:�':t�ri;�:.
a�rce�����h��;;P:�1·un��e�;d��� METAL POLIS HE,S. -FORMULAS FOR 

IdvlCe. Immense stock for selectIOn. Shipped for trial. Guaranteed I Putz Pomades. Pa�tes. Llql?ids, rowders an� soaps, ,for 
tlrst-classcondltlOn. Dealers supplied. ��l�

s
�M{fpi������:�

e 
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�ti�:l� �<:l��TI��a ����q: 

Marine Motors j �e�ents eaCh trom this office and ali newsdealers 

J lla:hcMt Awards NEW ENG ATC ES' Catalogue . G  on appli-
, ' . ' LANU W . H ' 

cation 

The maxim,um of strfongth, 
bility and safety, with the 
mum of cost that describes 
Hol8tlng' Enghu�'M for 
lation on Gasolinf', Dis-
tillate or Crude OiL 
ery part of the engine 
interchangeable. :::oon 
saves Its cost in fuel 
alone. Both fridion and 
geared hoist, 6 to 150h.p. 
For quarries, mines, and 
docks. Weber G88 

flUFFALO . OASOLENE 
nOTO� CO. 

30 Auburu Avenue, 
. .  Buffalo, N. Y. 

& Gasollne EnlE'hle Co., P. Box 1114 a, Kansas City, 
EASTERN OFFICE, 115 Liberty Street, New York City. 

J ESSO P'S ST E E LT�\�rr 
F O R  T O O L S ,  S AW S  E TC. 

WI!! J E S SOP '" so� t: g  91  JOHN 5T. NEW YORK 

"Nothillg' to watch E · "The best thing 
but th" oarl, "  XperlenCe on wheels." 

is the best tp.8cher for the manufacturer as weH as for the 
driver. The satistaction affiong drivers of 

The OLDSMOBILE 
��'i-:

o
o�Ga��1i��r��i�r�

C��B:ke;ls�rience in the manu .. 

P R I C E  $650 
Write for information and catalogue to departHlent 21. 
OLDS MOTOR WORKS. - DETROIT, MICH. 

Member of the Association Licensed Automobile Manufacturers. 

THf 
. NfW ' 

Fourteen Size, Thin Model. In a. 
Nickel �ilver Screw Ca�e. Non. 
Magnetic. Dust and Wat.er Proof. 
The latest, up-to-date watch that 
is compact, strong' and every way 
convenient 
Ready Jor � o/iv.,'V. January, 19(){. 

T H E  N E W  E N G LAND WATCH CO.  
37 Maiden TJRne 

NEW YORK 
Spreckels Building 
�AN }'RANCISCO 

131 Wabash Av. 
CH ICAGO 

7 Rnow HlIJ 
LONDON 

P-RES I D E N T  S US P E N D E RS "
Comfort and service. Guaranteed-" AII breaks made good." SOc and $1.00-Any sho . or by mail. G. A. EDGARTON MFG. CO •• Box 222, Shirley. Mua. 

© 1904 SCIENTIFIC AMERICAN, INC




