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The Editor i s  always glad t o  receive for examination illustrated 

articles on subjects of timely interest. If the. photographs are 

shwrp, the articles short, and the facts authentic, the contributions 

will receive special attention. Accepted articles will be paid for 

at regular space rates. 

LARGE POWDER CHAMBERS AND GUN EROSION . 
We direct attention to the significant facts regarding 

the relation between the size o f  the powder chamber 
and the pressures and velocities of guns, to which 
reference i s  made in a l etter publ ished i n  our corre

spondence column. The facts relate to the govern
ment tests of the Brown wire gun, which were recently 
completed at the army proving grounds at Sandy Hook. 
Simultaneously with these tests, an other high-powered, 
wire-wound gun, desie;lled by Gen. Crozier, was sub

jected to similar tests. Both of these guns developed 
powder pressures, velocities, and energies, far i n  ex
cess of anything officially recorded, as far as we know, 
for guns of 6-i nch caliber, at any of the government 
o r  private testing grounds either here or abroad. In 
b oth pieces, velocities were run up to a figure hun
dreds of feet per second greater than the generally 
accepted maximum service velocity of three thousand 
feet per second, which i s  considered to be about the 
l imit for guns of thi s caliber. As was to be expected, 
in the case of both guns the high p owder presslires 
developed produced severe erosion. This pressure in 
the case of the Brown wire gun reached the high limit 
of 3 2  tons to the square inch i n  the powder chamber, 
with a corresponding muzzle velocity of 3,740 feet p e r  

second. 

Those of our readers who have followed the current 
discussion in our columns will remember that w e  have 
always considered that erosion was chiefly due to the 
escape of gases past the projectile, the leakage being 
due to the fa ilure of the copper rifling bands to prop

erly fill the grooves of the rifling. A strong pre
sumption that this view is co rrect is offered by the ex
perience gained during the tests of the two high-power

ed guns above referred to ; for under the fierce heat 

and enormous pressures involved, the scoring was so 
e�cessive that, in the last rounds, the projectiles from 
one of the guns failed to rotate properly, and the shells 

tumbled end over end. In firing the last ten rounds 
with the Brown gun, under excessive pressures, the 
average for these rounds being 55,0 0 0  pounds per 
square inch, and the average velocity over 3,600 feet 
per second, Mr. Brown, the inventor of the gun, w i th 
a view to preventing the escape of the gases and secur

ing a good grip on the alreadY badly worn r ifling, 
provided the shells with rifling bands of much greater 
size than those used i n  the earlier rounds. This ex
periment was highly successful,  the projectile making 
a true flight, and the extraordinarily interesting and 
valuable fact being developed, that the progress of the 
erosion in that portion of the gun not already 

'
seri· 

ously affected, was practically sto)}ped, the star gaging 
records of the government report 

'
13howing that there 

was practically no erosion at all in the last .fourteen 
feet of the muzzle end of the gun·. 

"One swallow does not make a sumjn�r" ;' but here, 
surely, i s  a fact which should give food for careful 
thought and p rolonged investigation before gun ero
sion is placed among the class of incurable diseases. 

To the o rdnance expert, however, tlie chief interest 
will be found not so much in tlie last ten rounds at 
high pressures, a s  in the earlier rounds fired with 
lower pressures and more moderate velocities. For 
i n  these rounds the . surprising fact was devel oped 
( although, strange to say, i t  seems to have been en
tirely overlooked) that in guns like those of the Cro
zier and Brown type,. provided with unusually large 
poWder chambers and charges, i t  is possible to secure 
high vel oci ties with very moderate pressures, 2,879 

foot seconds being obtained with only 28,47 5 pounds 
pressure, in the Brown gun, and, in the Crozier gun, 
2,938 foot seconds with the very moderate pressure of 
3 0 ,810 pounds t o  the i nch. N ow these velocities are 
considerably higher, and the corresponding energies 

greater, than those of thE) government 6-inch guns 
either in the army or navy, the latter 5 0-caliber piece 
having a service velocity of 2,700 to 2,800 foot seconds 
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with pressures of not less than 18 tons to the inch, 
while  the service velocity of the army 6-inch guns 
i s  to be lowered, w e  believe, to 2,600 feet per second, 
with a view to reducing powder pressures and so 
pro l onging their l ife. 

In view of the promising results obtained in the 
earlier rounds of these guns, we would suggest to the 
artillerists that the solution of the problem of erosion 
m ay, after all,  be found in the direction o f  large 
):lowder chambers and greater l ength of gun, combined 
with a high average pressure along the bore and low 
maximum pressure i n  the p owder chamber. It i s  our 
belief that a 55-caliber, 6-inch gun, using a heavy 
charge of slow-burning powder specially designed for 
it, in a p owder chamber of capacity equal to those of 
the Crozier and Brown guns, and w ith its projectiles 

double-banded, would b e  able to maintain a service 
velocity of 3,000 feet per second for a sufficient num
ber of rounds to give the gun a satisfactory term of 
life, bef ore re-l ining became necessary-if, indeed, the 
application of the above principle did not entirely cure 

the evil.  

VALUE OF RARE EARTHS FOR ELECTRICAL PURPOSES. 
In the improvements of electrical illuminants the 

demand for rare earths has greatly stimulated mining 
for them i n  different parts of the country. When car
bon was employed almost exclusively in arc and incan
descent lamps practically little value was attached to 
many of the long list of rare earths which in the past 
few years have become quite common in the electrical 
industry. The discovery that the rare earth oxides pos
sessed unusually desirable properties for use as illu
minants gave a new impetus to laboratory experiments, 
and the demand for these oxides increased rapidly under 
the devel opment of the Nernst lamp, the incandescent 
gas mantles and the tantalum lamp. 

We Is  bach first used thoria and ceria for producing 

gas mantles, and this suggested the possibility o f  se

curing materials for electrical i lluminants that would 

prove equal to, if not superior to, the carbon filaments. 

While carbon is practically infus ible, i t  nevertheless 

s l owly vaporizes at the high temperature maintained in 

the i ncandescent lamp, so that after being used from 

400 to 600 hours it i s  necessary t o  renew it.  

In tests with the rare earths i t  was found tha:t they 

were more fusible than carbon, but their vaporizing 

p roperties were in some cases rr".:dl less pronounced. 

It is this slower vapor izing q�,ality of the rare earth 

oxides that makes the Welsbach mantle and the Nernst 

lamp possible. Connected with this quality of slow 

vaporizing :::': high temperature is the e qually impvr . .  

tant one that many of the oxides conducted electricity 

at ordinary temperatures. Others only conducted elec

tricity at very high temperatures, but were found to 

be very refractory. By mixing several different kinds 

of the oxides and baki ng them in the form of filaments 

a higher fusing point was obtained and greater elec

trical conductivity. The possible combinations of these 
oxides open a w ide field for future experiment. 

Thus, in the Nernst lamp a combination of 8 5  per 
cent z i rconium oxide and 1 5  pe r  cent of yttria earths is 
used ; but yttria itself is a mixture of several oxides 

found in certain minerals. The early gas mantles 
were composed largely of zirconia, but these have been 
improved by combining other rare earths to increase the 
refractory nature of the gl owers. The improvements 

are due entirely to a study and a long series of ex
periments w ith the different earths. 

The value of a commercial glower depends upon its 
efficiency and its ability to operate at a high temper
ature for a considerable l ength of time. Thus, the 
Nernst glowers operate at a temperature of about 2 ,3 0 0  
deg. C. ,  a n d  a t  about twice the efficiency of a carbon in
candescent lamp. The o rdinary life of these glowers 
averages 800 hours when the depreciation of the candle

power is sufficient to destroy its usefulness. Both the 
Nernst and carbon incandescent lamps have their period 
of usefulness rated by the number of hours required to 
decrease the candle-power by 20 per cent of the initial 
l ight. Similarly the value o f  the tantalum filament of 
the tantalum lamp is dependent upon the relative time 
required to depreCiate its conductive and glo wer pro
perties. when used under high temperatures. 

The experiments with the rare ea rths to secure 
higher il luminating efficiency are further emphasized 
by the difference i n  the quality of the oxides obtained 
from various parts of the world. Until comparatively 
recently most of the rare earths for electrical purposes 

were obtained from Europe, but deposits have been 
found in this country which possess superior qualitie� 
to those imported. Some of the best zirconium sil icate 
is m ined in Henderson County, North Carolina, and de
posits have been discovered in other States w ithin the 
pas t  few years. The North Carolin a  deposit contains 
upward of 6 7  per cent of zi rconium as oxide . It is 

found in a ball mill  mixed with about twice its  weight 
of crude acid potassium fluoride. The recovery of the 
ore by fusing i n  a graphite crucible and dissolving it 
in chemicals i s  not a very intricate or costly process. 
The zirconium thus obtained is reasonably pure. Test 
glowers from hundreds of lots of zirconia demonstrate 
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that the best oxides can be obtained and purified from 
the American mines. Absolutely pure zirconia is not 
demanded, and the slight traces of silica left in the 
American product tend to improve the efficiency of the 
lamps. 

In Llano County, Texas, considerable quantities of 
gadolinite in crystalline form associated w ith yttrialite, 
crytol ite, fergusonite, rowlanite, allanite, and other 

minerals are found. Not many years ago the minerals. 

gadolinite and yttrialite were. obtained entirely from 
Norway and Sweden, and their cost made even labor
atory practice with them rather expensive. The de
posits in Texas are supposed to be of volcanic origin, 
and they are radio-active and contain a certain amount 
of helium gas. 

Tests of these products i n  Texas show that the 
gadolinite is composed chiefly of 40 to 45 per cent of 
'yttria earths, 23 per cent of silica, 13 per cent iron as 
oxide, and 9 t o  1 2  per cent of beryllia. The yttrialite 
contains from 42 t o  4 7  per cent of yttria earths, 3(} 
per cent of silica, and 5 to 6 per cent of ceria, didymia, 

and l antham, with slight traces of urania. The fer
gusonite contains roughly from 30 to 42 per cent of 
yttria earths, 3 3  to 46 per cent of niobia ; and rowlanite 

from 46 to 62 per cent yttria earths, 26 p er cent of 
silica, and traces of iron and magnesia. Allanite has 

l arge percentages of iron, calcia, and alumina, with 
only traces of yttria and 26 per cent of ceria and 
didymia. 

These natural combinations of the rare earths in the 
Texas deposits make it reasonably simple to recover 
what is desired, and the various ingredients are sep
arated and used for different purposes. The recombin
ing of the different earths for illum inant filaments is a 
work that possesses great fascination for the experi
menter. S o  far it has been demonstrated that the 
yttria earths containing the greatest atomic w eights· 

produce the most satisfactory glowers. The relative 
value of the ores obtained from Norway and Sweden 
and those mined in Texas can be. j udged by the fact 
that the former has as low as 90 to 92 atomic weight 
compared to 115 for the Texas yttrialite, 107 for row

lanite, lG3 for the fergusonite, and 1 0 0  for gadolinite_ 
The question of the actual amount of these deposits. 

in this country .is one that has not yet been defini tely 
settled. Reports of equally valuable deposits in Colo
rado and other Western ftates have been made, but 
whether the quality of the rare earths is as good as. 
those found in Texas is open to doubt. The actual de
mand for the ores has not in the past been sufficient 
to make them of great comme rcial value, but with their 
extensive use in el ectrical i l lumination important new 
industries promise to be built up.  So long as their 
use was confined chi efly to laboratory practice and 
experiment there was little chance of their commercial 
devel opment on a large. scale. 

The manipulation of the different ox ides t o  secure 
better results suggests great possibilities i n  the field 
of experiment. The remarkable development o f  tan
talum metal in the past few years is an indication of 
the advances made along this line. Until a few years: 
ago tantalum metal was not known to possess the pro.
perties which make it of such service in electric i I I u
minants. In some of the laboratories experimental 
lamp s have been made w ith electrodes composed en
tirely of the rare earth oxides. From these experi
ments new filaments may be devised i n  time which 
will greatly increase the efficiency of the lamps and 
prolong the ir days of usefulness withou t renewals. In 
arc l ighting the introduction of boron and tantalum in 
different proportions and forms i s  being pursued with 
tireless energy. In Europe the experiments with rare 
earths in electric arcs have been more energetically 
pursued than in this country, but with the discovery 
of new and rich deposits of these materials in this 
country i t  i s  not unlikely that considerable experi
mental work will be carried on i n  p rivate laboratories 
and manufacturing shops. There is unquestionably a 
great future for further important developments in 
electric illumination in this direction. 

"'1 •.• 
PERHYDRASE MILK-A NEW STERILIZED MILK. 

The problem of freeing milk from germs and yet 
retaining all its nourishing properties has probably 
been solved by Drs. Roeme r and Much, b oth of whom 
have been associated with Prof. Behring in his bacte
riological work. The process consists in the use of 
peroxide of hydrogen under c onditions which kill the 
germs. To each liter of milk is added two to four 
drops <if a ferment obtained from beef liver from which 
the blood has been expressed. This ferment, which 
contain s minute particles of albumen, destroys the un
pleasant taste given to the milk by the peroxide of 
hydrogen . To the forty grammes of albumen con
tained in one l iter of milk under normal conditions 
there are, therefore, addecl minute quantities of homol
ogous albumen. 

"Perhydrase milk," as it 
ally di ffer from raw milk. 

for a long period w ithout 

i s  cal led, does not materi
It can, however, be kept 

deteriorating. Samples of 
the milk which were placed in an incubator for seven 
weeks remained sterile. Experiments made by mixing 



cow milk containing Lubercle bacilli with perhydrase 
milk proved that the latter destroyed the tubercle ba
cillL I n  contrast to heat sterilization, t h e  amount of 

albumen remains unchanged_ This was ascertained 
chemically, and by means o f  the addition of tetanus 
antitoxin. The renneting power does not change. Per
oxide of hydrogen cannot b e  determined in the milk 
one-half hour after the addition of peroxydase. With 
paraphenylendiamine the reaction does not take place 
immediately, as in the case of raw m i lk, but only after 
four to seven hours. T o  the taste perhydrase milk 
does not differ from raw milk. The cost of the milk 
is increased four to five cents per liter.  Perhydrase 
milk must be kept i n  a dark place. Exposure to l ight 

will  give it a bitter taste, but there w i l l  be no appear
ance of germs. As the German law prohibits any addi
t ion whatever to milk, a general introduction of the 
method cannot now be made. At p resent its use is con

fined to agricultural practic'l. 

., ... 
RECENT PERFORMANCES OF THE FRENCH AIRSHIP 

" PATRIE." 

BY THE PARU� COREEPPONDENT OF TilE SCIENTIFIC AMERICAN. 

The new airship "Patrie," which was built  for the 
French government on the same general plan as the 
"Lebaudy," and which we have already described, fin
ished the series of m i l itary experiments which went 
on for some time in the region o f  Paris by a brilliant 
performance and one which speaks most favorably for 
this a irship in particular as well as showing what can 
now be accomplished. On the 15th of December, hav

ing made all  the trial flights around the balloon shed 
which were required, the airship started to its destina
tion, the mi litary aeronautic grounds of Chalais-Meu
don, near Paris, and reached this point after a very 
good fiight i n  a stra ight line o f  5 2  kilometers. It 
started on the trip at 1 0  o'clock in the morning and 
atta ined high speed, seeing that it reached the aero
nautic establishment at 11: 12 A. M. The flight was 
made under the orders of the chief o f  the Etat-Major, 
and it was remarkable to see an airship start off at 
command and arrive w ithout difficulty at a distant 
point and one which was difficult to light upon on 
aecount of the obstacles which surrounded it.  We 
give a few detai ls  as to the flight, which is w ithout 
doubt the most remarkable of the year for an airship. 
[t was brought out of the balloon shed at 9:  30 A. M_ 

and then taken to the flat ground, where the prepara
tions for the start were made exclUSively under the 
direction of the army officers and the military aero

static corps.  In the car were Capt. Voyer, the pilot on 
this occasion, Lieut.  BOis,  aid, also the mechanics Du
guffroy and Rey, At 10 o'clock the airship started up 

and commenced the flight toward Meudon. Well guid

ed by the pilot, in spite of a rather stiff breeze of 4 5  

feet per second which. blew against the side o f  the 
balloon, it  proceeded in a stra ight line toward its des

tination, being very well  balanced in the air and keep

ing at about 656 feet altitude. Passing over the n eigh

boring town of Mantes, then comi ng above Maule and 

Versailles, it  finally reached Chalais-Meudon, where 

part of the corps of military aeronauts which had been 

stat i oned for some weeks at the establishment, was 

waiting for its arrival, under the orders of Command

ant Boutheaux. Soon the long cigar-shaped balloon 

was seen above the w oods which surround the Chalais 

balloon shed .  I t  made a half-turn so as to b r i n g  the 

front against the wind, then headed for the point 

where the group of aeronauts was waiting, and they 

brought it down to the ground by hauling upon the 

cords. The landing took place at 11: 12 and the 3 1 .4 

miles in a straight line had been made in 1h. 12m.,  

which makes a speed o f  about 28 miles an hour.  But 

the real speed must have been more than this, because 

the airship had to slow up for several minutes while 

making the evolutions before the landing. For the 

present, the "Patrie" w i l l  be housed in the Meudon 

balloon shed, while waiting for it to b e  transferred to 

the fortified post of Verdun, where the army corps is 

preparing a model balloon ground especially for it. It 

is thought that in the meantime it may make a trip 

to Paris, as the " Lebaudy" formerly did with such 

success. It will  be remembered that the third balloon 

of the series, the "Republique," is to be built next 

year, and there is some talk of constructing a fourth 

a irship the year following, which will b e  known as 

the "Democratie." 
Quite a sensation was awakened in Paris by the 

fli ght which the great airship "Patrie" made above the 
city at a great height on the 1 7th of December. Soon 
after the arrival of the airship at the Chalais-Meudon 

grounds in the suburbs of town i t  was decided to give 
the Parisians an opportunity to see the new airship, 
and therefore it made the trip in spite of the somewhat 
foggy weather which prevailed that day. Prepara
tions for the flight commenced a t  the Chalais grounds 
at 2: 30 in the afternoon, and at 3 o'clock the airship 
l eft the establishment and directed its course for Paris, 
rnnning against a rather strong northeast wind. Capt. 
Voyer piloted, and with him were Capt. Gaucher. 

,mother officer, and two mechaniCS. Soon the baDDon 
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disappeared in the fog, but upon reaching the city it 
re-appeared, and could easily be seen sailing along at 
what appeared to be a slow speed, but was in reality a 

good rate. Somewhat after three o 'clock it was seen 
flying above the Grand Palais, where the crowds as
sembled on the occasion of the automobile show could 

observe it  very well,  and were much impressed w i th 
its appearance and tne ease with which it made the 
evolutions in the air .  The airship ran at a good speed 
keeping at a height of about 1,000 feet, and passed 
above the different government buildings such as the 
president's residence, the Chamber of Deputies and 
the War Department. Not more than three-quarters of 
an hour was needed for the whol e  trip, and the air

ship continued to keep about the same height, giving 
signals from a siren which were heard on the ground. 
B efore four o'clock it had regained the mil itary head
quarters, where it came down and was put in the shed 
with the usual maneuvers w ith which the military 
aerostatic corps are now quite familiar. As usual, the 
a irship distinguished itself for its remarkable stabil ity 
in the air, which is one of its chief characteristics and 
speaks well for Engineer Julliot's design . A very good 
speed was also made and the airship was handled with 
ease. 

FACTS ABOUT BLACK LEAD PENCILS. 

BY KATHERINE B. CALHOUN. 

It is difficult to determine the exact period in which 

"black lead" was first utilized as an instrument for 
writing or drawing, as it  has been confused w ith other 
mineral bodies to which it bears no relation. The 
ancients used lead, but the metal was formed into flat 
plates, and the edges of these plates used to make the 
mark. If an ornamental design was desi red, the tran
scriber drew parallel lines, and traced thei r  illumin
ated designs, usually with a hard point but also w ith 
soft l ead. That lead was known to the ancients is 
also proven by the fact that it is mentioned in the 
Book of Job. 

During the year 1615 there was a de scription of the 

black lead pencil written by Conrad Gesner. He says 
that pieces o f  plumbago were fastened i n  a woo den 
handle and a mixture of fossil  substance, sometimes 
covered with wood, was used for writing and drawing. 

About half a century l ater a very good account of this 
mineral was given, and i t  was then used i n  Italy for 
drawing and mixed with clay for manufacturing cruci
bles. We are informed in Beckman's " History of In
ventions" that the pencils first used i n  Italy for draw
ing were composed of a mixture of lead and tin, noth
ing more than pewter. This pencil was called a stile.  
Michael Angelo mentions this stile,  and' in fact it  
seems that such pencilS were long used i n  common 

over the whole continent of Europe. At this period 
the name p lumbago or graphite w as not i n  use, but 
instead the name molybdena or molybdoids, which i s  
n o w  applied to an entirely different mineral. 

Graphite or black lead is formed i n  the primary 
rocks. In the United States it occurs in felspar and 
quartz, i n  Great Britain i n  greenstone rock and gneiss, 
and in Norway in quartz. The mine at Borrowdale, 
England, has supplied some of the finest black l ead in 
the world, but the quantity varies, owing to the ir

regularity w ith which the mineral occurs. 
The Jews were for a while the only manufacturers 

of pencils. It required great skill to perfect the man
ufacture, according to the degree o f  hardness or soft

ness required. Of recent years the manufacture of 
pencils has increased to such an extent that the price 
of these articles has decreased proportionately. Graph
ite and pure clay are combined and used in the manu
facture of artificial black lead pencils, and on the 
othe r  hand the greatest perfection i s  attained in the 
making of the higher class pencils.  Graphite i s  ex
posed t o  heat to acqui re firmness and brilliancy of 
color. S ulphur i s  also used to secure a more perfect 
color. 

------------.�. �.H.H __ -----------
THE YAWNING CURE FOR THROAT DISEASES. 

A little book, recently published in Vienna, is de

voted to a method of vocal culture, and also health 

culture, that has stood the test of practical experience 

in numerous cases but i s  not as well known a s  it. de
serves to be. It is based upon the vocal method of the 

concert singer Josephin e  R ichter, the mother of the 

celebrated orchestra leader, Hans Richter, and con

sists essentially of peculiar movements of the j aws 

which ultimately give the pupi l  an astonishing com

mand over the soft palate, besides strengthening the 

muscles of the face, neck and chest. 

Herr Lanz, the author of the book, quotes a letter 

,written to Mme. Richter by the late Prof. Helmholt z  

in which that famous physicist says : "I  can readily 

understand, from theoretical considerations, that the 

flabbiness of the soft palate and the back of the mouth 

must act as a damper upon the voice and an obstacle 

to precision of attack and utterance. Hence if the 

command of the palate, tongue and larynx which you 

posseSs can be acquired by your method of exercising 

t.he muscles of the face and throat, as your own ex

ample appears to prove, the fact is clearly of great 

illlportance. It it-) Vhyt-)iulogieally probable thal bueh 
exercises would have that effect." 

That the exercises do have that effect is proved by 
an examination of an average untrained throat and 
the throat of a singer trained by the new method. In 
the former the soft palate and its conical extension, 
the uvula, hang limp and constrict the vocal passage, 
which i s  further narrowed by the prominent tonsil at 
each s ide. In a mouth so encumbered, as in a room 
fil led with furniture, it  is impossible for the voice to 
ring loud and clear. The tonsils and soft palate of 
the trained singer, on the other hand, are retracted 
and hardened and the pendent uvula has entirely dis
appeared, giving the voice a clear and wide passage 
with firm walls, and consequently increasing its vol
ume and improving its quality. 

The method is recommended for the cultivation of 

the speaking as well  as the singing voice and for 
the prevention and alleviation of various diseases of 

the throat. "It gives astonishing relief in catarrh o f  
t h e  throat and suggests new possibilities i n  t h e  treat
ment of enlarged tonsils ."  

Now these exercises consist essentially of yawning, 
which has recently been recommended, independently, 
as a valuable exercise for the respiratory organs. Ac

cording to Dr. Naegli of the UniverSity of Luettich, 
yawning brings all the respiratory muscles of the chest 
and throat into action and is therefore the best and 
most natural means of strengthening them. He ad

vises everybody to yawn as deeply as possible, w ith 
arms outstretched, in order to change completely the 
air in the Icngs and stimulate resp iration. In many 
cases he has found the practice to relieve the difficulty 
in swallowing and disturbance of the sense of hearing 
that accompany catarrh of the throat. The patient i s  
induced to yawn through suggestion, i mitation o r  a 
preliminary exercise in deep breathing. Each treat
ment consist s of from six to eight yawns, e ach fol
lowed by the operation of swallowing. 

It should be added, however, that it i s  quite possi
ble for deep breathing to be overdone, particularly by 
persons with weak hearts, and it is at least open to 
quest ion whether the obstacles to free respiration 
which the yawning cure is all eged to remove are not 
useful in preventing the entrance of germs and other 
foreign bodies. 

• •••• 

CLIMATE: PAST AND PRESENT. 

In the Monthly Weather Review, F. M. Bail argues 

that the popular belief that the climate is changing i s  
n o t  supported by an examination of s o m e  of the oldest 
records available, such as Angot's dates of vintage 
days since the fourteenth century, and temperature 
averages at St. Petersburg ( since 1743), Philadelphia 

( since 1758 ) ,  and St. Paul, Minn. ( sinee 1822). Ge
ology, o n  the other hand, teaches us that the climates 

must have changed many times. Mr. Bail discusses 
the general factors which determine climate, with spe
cial reference to the changes in the distribution of 
land aJid sea, changes of e levation, t o  Croll 's  theory, 
to T. C. Chamberlin's hypothesis that refrigeration 

and glacial sparks might be due to a depletion of the 
atmosphere o f  carbon dioxide, water vapor, and dust 
particles, and to the changes i n  the winds that would 
result from change in the configurations of the con
tinents. 

------------.��.�.�.------------

THE CURRENT SUPPLEMENT. 

The great Union Station at Washington is nearing 
completion. Few pieces of work under way in Amer
ica excite more interest and curiosity than the con
struction of thi s vast Roman palace of shining gran
ite. Mr. Frank N. Bauskett writes instruetive l y  and 
eloquently on the subject in the opening article of the 
current SUPPLElVIEN'f, No. 1620. Mr. E. J.  Bolton con
tributes a well-considered and illuminating explana
tion of the manufacture of brass wire. Last year Prof. 
Berthelot published some results of experiments which 
tend to rehabilitate theories long since abandoned and 
to furnish a fresh proof that science moves in circles. 
I n  an article entitled "Radium and Geological Changes," 

the results o f  Berthelot's investigations are imparted. 
The abil ity of the modern gas engine to take the place 
of the steam engine· i n  general power work has been 
questioned, as well as the abi l i ty of the gas engine and 
producer to work harmoniously togetber under wirlely 
varying l oad demands. Mr. J. R. Bibbins throws much 
l ight on the subject i n  his article on "A Producer Gas 
Power Test." Load diagrams, fuel consumption curves, 
efficiency test charts, and indicator cards accompany 
the t ext. Gas engine types are discussed by .Jonas E .  
K i n g .  'W i l l i a m  McDonalri w rites on reinforced con
crete in greenhouse construction . One of the most 
interesting papers read before the reeent meeting of 
the British Institution of Civil Engineers was that of 
the presi dent, Sir Alexander B. W .  Kenne dy, on the 
"Work of the Engineer." 

,
The paper is published in 

the current SUPPLEMENT The development of battle
ship protection i s  simply set forth.· E. Wa!t.pr Maun
der, the well-known Engl ish astronomer, reviews the 
progress of astronomy in 1906. 
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RECENT PROGRESS IN WIRElESS TELEPHONY. 

BY REGINALD A. FESSENDEN. 

A public demonstration of its l atest form of wireless 
telephone apparatus was given by the National EIec-

Scientific American. 
730,7 5 3 )  was used. This is an improvement on the 
original Elihu Thomson singing arc method, recently 

rediscovered by Poulsen and others, but which was 
used by the National Electric Signaling Company in 

1901 and pat

ented in 1 9 0 2 .  
T h e  extrane

ous n oise had 
been sufficient· 

I y eliminated 
by 1 904 to ren· 
del' it p ossible 
to put the wire
less telephone 
on the market, 
and the Nat ion
al E lectric Sig

n a l i n  g Com
pany c o n  s e
quently in that 
year began to 
advertise s e t  s 
guaranteed to 
transmit speech 
up to 2 5  and 
1 0 0  m i l  e s.  

Dynamo Giving 80,000 Alternations per Second. 

Though suf
ficient for most 
practical p u r
poses, a certain 
amount of ex-

tric Signaling C ompany at its Brant Rock and Ply
mouth s tations, approximately eleve:J. miles apart, on 

December 21. Invitations had been issued to a number 

Recei:vin, Ciyc1.\.it 

Fig. S.-Connections for Relay System. 

of p rominent electrical companies and electricians. 

Among those present were Prof. Elihu Thomson, Mr. 
Pickard, the well-known wireless and telephone expert, 
r e p r e s e  n ting 

the Bell Tele
p h  o n e  Com
pany, represen
tatives f r o  m 
t h e technical 
p r e  s s, a n d  
others. 

traneous noise 

still remained, but some six months ago this was en

tirely removed,  so as to permit of even faint whispers 

and the noise of breathing being transmitted. In ad

dition a new telephone relay was invented, which 

permitted of talking from one local exchange and re

ceiving messages at another l ocal exchange, the mes

sage being transmitted over a wireless trunk line, 

thus enabling passengers, for example, on a steamer 

Fir. I.-Diagram of Arc lUethod of Transmission. 

to converse with friends at a local exchange on shore. 
During the past summer a great many experiments 

were carried on between the Brant Rock station and 
a small schooner having a mast 70 feet high, and c om
munication was easily maintained up to distances of 
ten miles from shore with an expe nditure of less en
ergy than is required to operate a 1 6-candle-power 
lamp. A station at Plymouth was constructed to per-

mit of wod, being carried on during the winter, when 
it was too rough to permit of the use of the schooner. 
It was between this station and the Brant Rock sta· 
tion that the recent tests were made. Fig. 2 shows 

Wireless Telephone Transmitter. 

the connections used for talking directly from one 
station to the other, and Fig. 3 the connections using 
telephonic rel ay for talking from one local exchange 
to another exchange. 
Th e illustrations 

show a form of 

transmitter, and the 
method of testing 

the sensitiveness of 
the various transmit
ters by a phonograph 
talking record and a 
dynamo used with 
one form of appar
atus, capable of giv

ing 80,000 alterna
tions per second, but 
generally I' un a t 
from 50,000 to 60,-
000. Thi s dynamo, 
while of the general 
type described in U. 
S. patent 706,737,  
nevertheless required 
for its construction 
a very great amount 
of engineering skill.  
To the engineers of 
the General Electric 

Recei.vi'n5 Ci.TC'Ui.t 

Fig. 2.-Connections for Direct 
System. 

Company, who constructed it, more particularly Messrs .. 
Alexanderson Reist, Dempster, and Geisenhoner, is due 
the credit of this remarkable engineering feat. During, 

the test n ot. 
on l y speech but 
p h  0 n ographic'. 
talking records, 

The National 
Electric S i g. 
naling C o  m
pany transmit
t e d  s p e e c h 
wirelessly for 
,the first time 
in the summer 
of 1900, b y  the 
m e t  h o d  dis
closed in U. S. 
patent 706,747. 
W h i l e  t he 

speech trans
mitted coul d b e  
u n d e r s t ood, 
there was a 
great deal of 
e x t  I' a n e o  us 
noise in the 
telephone, and 
various devices 
w e r e  devised 
for eliminating 
this. Among 

other methods 
the arc g a p  
method shown 
in Fig. 1 (see 
U. S. patent 

Testing Sensitiveness of Transmitters by Means of Phonograph Records. 

"and music were' 
transmittJ:tU' aU 
being received 
w i t  h perfect 
clearness and 

ruistinc t n e s s, 
t h e  transmis
s i o n  b e i ng 
about equiva
lent to a thirty
mile cable. No 
e x t r a n e o us 
noises of any 
k i n d  w e re 
heard in the 
receiver, t h e  
wireless tele
phone being in 
this r e s  p e c t 
m a r  k e  dly in 
advance 0 v e r 
the r e g  u I a r 
wire lines. As 
developed a t 
p r e  s e n  t, the 
system is capa
ble of main

taining c 0 m
munication be
tween s h i p  s 
1 0 0  to 151) 
miles a p a r  t, 
and there is 

RECENT PROGRESS IN WIRELESS TELEPHONY. little d 0 U b t 
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that much longer distances 
will be covered in the near fu
ture. 

A method has now been put 
in use whereby messages can 
be printed on receipt at the re
celYmg station ( the mes
sages being transmitted by 
typewriter)  . 

.... 

THE LAUNCH OF THE 
"SATSUMA ." 

To the Editor of the SCIENTIFIC 
AMERICAN : 

Scientific American 

The " Satsuma " After the Launch. 

oppcses six 12-inch to the for
mer ship's twelve 10-inch. The 
allied nations are to be con
gratulated upon their posses
sion of the two most powerful 
battleships in the world. In 
the construction of warships, 
the most valuable of all experi
ences are undoubtedly those 
derived from the tests of actual 
engagements. A battleship, de· 
signed by the experts of a 
country which has had various 
experiences of modern naval 
warfare, cannot fail to have 
many characteristics peculiar 
to itself ; though the public are 
yet in the dark as to the de· 
tails of those characteristics. 

One year and one month 
after the peace of Portsmouth, 
which was brought about by 
the noble efforts of your great 
President, the launch of the 
largest battleship afloat took 
place in the presence of H. M. 
the Emperor, the Crown Prince, 
many princes and princesses, 
and a huge number of all 
classes of people, at the Yoko
suka navy yard, which is but 
five miles from Uraga, where 
the monument to Commodore 
Perry stands. 

The "t,"ped ball hanging at the bow was opened at the launch, liberating a flock of pigeons. 

On November 15, when the 
launch had been arranged to 
take place, His Majesty entered 
the imperial stand at about 2 
P. M., which faced the stem of 
the ship. Preparations for the 
launch were soon commenced. 
The shores supporting both 
sides of the hull, the wedges, 
etc., were removed in accord
ance with signal orders Nos. 1 
to 14. The Minister of the 
Navy, Vice-Admiral Saito, then 
proceeded before the throne 
and read the following docu
ment : "On the 15th day of 
May in the 38th year of Meiji 
( 1 905 ) the construction of the 
battleship numbered B was 
commenced, and the hull hav
ing now been completed, His 
Majesty is pleased to name her 
·Satsuma.''' The Minister hand· 
ed the document to Vice-Ad· 
miral Kamimura, commander 
of the Yokosuka naval station, 
and the latter immediately in
structed the superintendent of 
the arsenal, Vice-Admiral Ito, 
to launch the ship. As soon 
as the cord was cut by Vice
Admiral Ito, the hull began 
sliding. As the "Satsuma" was 
smoothly going down toward 
the water, a ball hanging from 
her bow, as shown in one of 
the photographs, was automat
ically broken, scattering pieces 
of colored paper, cloth, flow-

The battleship "Satsuma," 
the construction of which be
gan in the midst of the Russo
Japanese war, is  482 feet in 
length, 83 feet 6 inches in 
beam, of 19,200 tons displace
ment and 18,000 horse-power. 
Her armament is not yet offi
cially declared, and will be 
kept secret until completion. 
But the authorities, it i s  said, 
at first intended to provide 
four 12-inch guns, twelve 10-
inch guns, twelve 4 .7-inch guns, 
and five torpedo tubes. Thus 
it will be seen that Japan has 
not dispensed with interme
diate armament, as is the case 
with the "Dreadnought." In
cessant progress in naval mat
ters, however, calls for some 
new alterations and improve
ments to be introduced to the 
armament ;  and the "Satsuma" 
will,  it is believed, be finally 
found to be more powerfully 
equipped than was originally 
intended. Her armor belt of 
Krupp steel ranges from 5 to 
9 ( or 912 ) inches, and her in-

Length, 482 feet. Beam, 83J11 feet. Displacement, 19,200 tons. Horse-power, 18,000. Speed, 20 knots. 

Armor :  Belt, 9J11 inches. ..l rmament: Four 45·cahber l2.inch; twelve 45.calioer lO-lnch; twelve 50·caltber 
4.7.mch. Torpedo tu bes, 5. 

LAUNCH OF THE JAPANESE BATTLESHIP " SATSUMA ," THE LARGEST BAT TLESHIP AFLOAT. 
ers, etc. , from among which 

several pigeons flew away. The thunderous Banzai 

and applause continued for a time. The ship was en
tirely afloat at 2:25 P. M. It may be added that the 
"Satsuma" has been built entirely by Japanese ex
perts, and there is no truth whatever in the reports 
circulated in Europe as to a number of foreign engi-

tended speed is  19 knots. The ram bow has been 
d ispensed with in her, as in the two armored cruisers, 
"Tsukuba" and "Ikoma," just built respectively at 
Kure and Yokosuka. She �as a very handsome semi
fiddle bow. Over a year ago, Admiral Sir Cyprian 
Bridge said it would be interesting to see how long 
the ram bow would be a feature of warship design. So 
far as the Japanese are concerned, the day of the ram 
has passed away, and w ill not be revived in our future 

to the fact that in the construction of the " Satsuma" 
every available experience obtained from the late war 
has been turned to account. The new battleship has 
a larger displacement than the "Dreadnought" by 
1,300 tons, though she is inferior in  point of speed ; 
and there is a question as to the comparative strength 
of the two battleships' armaments. The " Satsuma" 
has four 12-inch and twelve 10-inch guns against the 
"Dreadnought's" ten 12·inch, so  that in fire the latter 

neers having been employed. SAITO TSUNETARO. 
The Imperial Fisheries Institute, Etchujima, Tokio, 

November 23, 1905. 
J,. M A C H I N E  

T H A T  P R E· 

DICTS TIDES . 

BY D. A. WILLEY. 

warships, unless 
s 0 m e develop· 
ment, as yet un· 
discovered, i S 
made hereafter 
in naval war· 
fare. When the 
"S a t s u m a" 
is fully equipped 
she will also be 
w i t h o u t  t h e  
fighting tops so 
common in mod
e I' n warships. 
Compared with 
our latest battle
s h i p ,  "Kashi
ma," she has a 
larger displace· 
ment by 2,600 
t o n s ,  an d i n  
armament h a s  
eight more 10· 
inch guns. Not 
only is the "Sat· 
suma" much suo 
p e r  i 0 I' to the 
" Kashima " i n 
her exterior de· 
:sign, but t h e  
difference in her 
interior design 
is incomparabiy 
greater, 0 win g 

Rear View of the Machine, Showing the Arrangement 
of Mechanical Elements. 

Operator l'urnin� Indices to Determine the Height and Time of 

the Tide at a }'uture Date. 

On e o f  t h e  
most interesting 
devices utilized 
in connection 
with the United 
States Coast and 
Geodetic Survey 
is  the mechan
ism by which 
the state of the 
tide at a certain 
seaport can be 
closely d e t el' -
mined a year or 
more a h e a d .  
While with the 
m a c  h i  n e are 
used t ide tables 
which have been 
computed for a 
period of years, 
t h e  automatic 
c o m p u t a 
tion which the 
t i d e predictor 
performs is real
ly wonderful in 
its accuracy. As 
the illustrations A MACHINE THAT PREDICTS TIDES. 



indicate, the tide predictor somewhat resembles a 
clock. In fact, it contains one which records every 
day in the year, the pointer on the dial shown in the 
upper left hand corner of the i llustration making a 
complete circle of the face of the dial once every 
twenty-four hours, but this is only one of several 
parts which might be termed clocks by reason of 
their mechanical construction and arrangement. There 
are clocks which serve to indicate when properly "set" 
the daily stage .of tides, and the stage of the moon, 
so essential in calculating tidal movements. The 
center "clock," however, is of most importance, for 
by its manipulation the 'necessary computations are 
made with the aid of records obtained from the 
smaller OIies. 

The tide predictor contains nineteen mechanical 
elements or estimators, each consisting of an axle 
which is moved by a pulley and crank conll-ected by� 
delicately adjusted chains. All of the axles, however, 
are controlled by what might be called the governing 
axle located in the bottom of the framework of the 
predictor and moved by the handle shown in the illus
tration on the outside of the case at the left. It will 
be noted that the large dial in the center of the face 
of the predictor contains two sets of hands and in
closes a small disk which has a single hand. The 
larger hands are called the lunar and solar indexes, 
for reasons which will be explained. The small index 
on the l ittle dial serves merely to indicate the period 
of the day when the computation is made. 

When it is deSired to ascertain the height of the 
tide at a certain point on a specified date the operator 
of the machine first "sets" it so that the mechanism 
shows the approximate time at which high tide or 
low tide occurred on a given date in  the past at this 
place. Then with the left hand the operator slowly. 
turns the handle at the lower left-hand corner of �tlre 
machine and this is what occurs : The hand on . the 
large face in the center known as the , lunaI', index 
changes its position until it points in . ,  the same . . di
rection as one of the pair of smaller hand'S �or n.e.edles. 
The operator then notes the position of the solar in
dex, as the other hand of this curious clock is termed. ' 
If the lunar index has assumed the same position as 
the upper needle, the solar index will indicate ' the . 
time of the first high water at the seaport for which 
the computation is being made. To determine the 
height of the tide at the given time, the operator 
glances at the index at the left lower corner of the 
large face. Comparing the figures opposite its hand 
with the figures on the scale by its side gives the 
height of the tide. 

To determine low tide the lunar index is moved by 
the handle until it is in the same position as the 
lower needle and the position of its companion, the 
solar index, is again observed. Thus the time of low 
tide js secured. In getting the measurement of the 
tide the index on the lower right-hand side is  read 
and the figures compared with the right of the two 
measures seen in the lower p art of the frame. 

Fully to describe the workings of all the mechan
ism would require more space than can be given, but 
it should be remembered that when the handle con
trolling the governing axle is turned, all of the ele
ments are set in motion at a speed proportioned to 
the work which they are to perform, regulating the 
various ' hands and needles so that no errors of im
portance can be made. As an indication of the ac
curacy of the machine it may be stated that the maxi
mum deviation of the tide from what has been pre
dicted is never over 0.3 foot, and it records the stage 
of tide within five minutes of the time when" the tide 
reaches the stage, although, as stated, the prediction 
may be made a year or more in advance. The ma
chine is a portion Of the division of the bureau at 
Washington of which Mr. O. H. Tittmann is superin
tendent, and is called the Ferrel tide predictor after 
the late William Ferrel, by whom it was improved, the 
original invention being due to Lord Kelvin. 

A fuller description of this type of predictor will be 
found in SCIENTIFIC AMERICAN SUPPLEMENT No. 1464.  

Variable Spee d Tu rbine
' 

Engine. 

A turbine has been patented in England which, by 
means of two sets of steam admission ports, into 
either of which steam may be admitted at will, it �s 
claimed will give . two different speeds of operation at 
the same efficiency. For the higher speed the steam 
is conducted from one �t of ports through expanding 
n ozzles to the rotor, w"here it encounters two sets of 
moving blades and one set of fixed blades, 
passing thence to the exhaust. For the lower 
speed, the steam takes the same path through 
the blades as before, and is then led from the 
second set of moving blades into a group of blades 
consisting of two fixed and two moving sets. This ar
rangement gives a speed about half that due to the 
other, the reason being doubtless that, the expansion 
being carried through a longer stage, the drop in 
pres!!ure at each set of blades is but half what it was 
before, with consequent proportional speed factOI'.
Iron Age. 

Scientific Alnerica.n. 

L arge Powder Cham bers Redu ce Erosion. 

To the Editor of the SCIENTIFIC AMERICAN : 

Referring to your mention, in the SCIENTIFIC AMERI

CAN Review of the Year, of the high velocity secured 
at Sandy Hook with the Brown wire gun, which is 
officially reported as 3 ,740 feet per second, I beg to 
draw your attention to the fact that there were some 
important truths established during these tests, which 
show the great adVantage to our government of high
p owered guns, such as the department or  Crozier gun 
and the Brown wire gun, viz. : 

If these guns were fired with , what the government 
considers service velocities for the 6-inch guns n ow 
in use, the pressures would be . so exceedingly low that, 
with properly banded sh�.us, they would last for an 
indefinite number of  rounds, before being rendered un
serviceable on account of erosion ; and at least as long 
as any of the low-velocity guns now recommended by the 
department, so far as the life of the gun is concerned. 

A study of the government record shows : The third 
round, Brown 6-inch gun, with 59 pounds of powder 
and 28 ,475 pounds pressure per square inch, gave 2,879 
foot seconds velocity. The fo�rth round in Crozier 
gun, which also has an unusually large powder cham
ber, with 69 pounds of powder and 30 ,810 pounds pres
sure, gave 2 ,938  foot seconds. 

These records prove, therefore, that the large pow, 
der chambers in the high-powered guns, so far from 
being undesirable, are a very great advantage ; since 
such guns give higher velocities with lower mean pres
sures than the 6-inch guns now in use. This is possi
ble because more powder can be burned, and a larger 
vC!,lllrn.e, of gas secured, without producing excessive 
prel?su�es. As , if matt�l , of fact, nearlYk t<4000 pounds 
le§s ,pr!,)ssure per square inch is required . than in the 
6-i}Jch s�rvice gun, to se�ure the same vel�cities. Hence, 
erosion,;woul!l ,be correspondingly reduced. 

:An9Jh�r important advantage in the high-powe� gun 
is that, even if fi�ed , ,with the , usual 6-inch service 
charg,?, it possesses tremendous reserve energy, .to  be 
ayailable in an emergency, when long-range firing may 
be of inestimable value to c�ipple the

' 
enemy before he 

could approach near enough to strike. 
Gen. Crozier, Chief , of Ordnance, implies, in his 

annual report recently published, the possib�lity of 
eliminating erosion; in which event, with these high
powered guns, the government would be in possession 
of guns of far greater efficiency and range than any 
other guns within our knowledge, while on the other 
hand, if our government has low-powered guns only, 
and erosion should be cured, as it undoubtedly will be, 
we would be left with a large number of inefficient and 
obsolete guns. 

The government star gaging records show that in 
the last ten excessive pressure shots from the Brown 
6-inch gun there was practically no erosion . at all in 
the last 14  feet of the muzzle end of the gun, because 
the shells had been properly banded to meet the 
changed conditions which were required in the gun in 
order t o  secure such remarkable results in pressures 
and velocities. 

I f  all the shells had been banded at the beginning 
of the test, as the last ten were, both the Crozier gun 
and the 6-inch Brown wire gun could easily have been 
fired the 250 rounds originally proposed and been in 
better condition at the finish than they are to-day. 

The greatest erosion occurred during the early part 
of the test, when the narrow bands were used, as the 
star gaging shows, and was no fault of the system of 
construction. It was claimed at the start that the 
shells were not properly banded for such high pres
sures and velocities, but the department insisted that 
the service banqs for low-powered guns must be used 
in this test of the high-powered guns. 

The last ten shots ( 88th to 98th ) fired in the Brown 
6-inch gun gave an average pressure of over 55,000 
pounds per square inch and an average velocity of 
over 3,600 feet per second with perfect safety to the 
gun. JOHN H. BROWN. 

New York, January 8, 1907. 
. . . . .. 

The Exploration of t h e  Atmosphere at Sea. 

To the Editor of the SCIENTIFIC AMERICAN : 

In your, issue of December 2 2, 1906,  your German cor
respondent speaks of the research boat "Planet," belong
ing to the German marine, as if she were the first ves
sel to  make atmospheric soundings with kites and bal
loons. Permit me to say that kites were used by me 
to obtain meteorological observations at sea, indepen
dently of the natural wind, in 1901, as was related in 
the SCIENTIFIC A MERICAN , vol. 91, page 479. The same 
year, after this method had been proved successful on 
a transatlantic steamer, I proposed ( in a paper read be
fore the Glasgow meeting of the British Association ) 
to extend it to the trade-wind region. In order to or
ganize such an expedition, applications for aid were 
addressed in 1902 to the Prince of Monaco, and in 
1903 to the Carnegie Institution, but in neither case 
was the desired assistance obtained. However, Prof. 

Hergesell, president of the International Committee for 
Scientific Aeronautics, of which I am also a member, 
succeeded in interesting the Prince of Monaco in the 
scheme, and upon his yacht, the "Princesse Al ice," dur
ing the summer of 1904, kite flights were made in the 
region bounded by Spain,  the Azores, and the Canaries. 
Although a height exceeding that of the Peak of Ten
eriffe was several times attain,ed, the southwest or 
return trade, which had been observed on this moun
tain, was not found, leading Prof. Hergesell to conclude 
that it was due to the disturbing effect of the moun
tain itself. 

This conclusion, which involved so important a 
matter as the ,existence of the return trade, led to 
another expedition being sent out in the summer of 
1905 by M. Teisserenc de Bort, director of the Obser
vatory for Dynamic Meteorology at Trappes, near Paris, 
and by the writer. Mr. Clayton, of the Blue Hill Ob
servatory, in ' proceeding from Boston to Gibraltar exe
cuted with kites the first line of atmospheric sound· 
ings across this part of the Atlantic to an average 
height of 3,000 feet. At Gibraltar Mr. Clayton j oined 
the steam yacht "Otaria," a vessel of 350 tons, pur
chased and equipped by M. Teisserenc de Bort expressly 
for exploring the atmosphere, and having on board M. 
Maurice, of Trappes Observatory. This vessel went as 
far south as latitude 10  deg. N. and as far west as 
longitude 30  deg. W., and in seventeen kite frights the 
barometric pressure, air temperature, relative humidity, 
and wind velocity were continuously recorded, and the 
wind direction observed by measuring the azimuth 
of the kites. To obtain the direction and speed of the 
wind at greater heights, eleven hydrogen balloons were 
liberated from several of the islands, from which they 
wer� measured trigonometrically, and within the re
gion of the northeast trade all indicated the expected 
south or southwest return trade above the height of 
about two miles. The same year Prof. Hergesell made 
another cruise on the "Prince sse Al ice," employing for 
the first time at sea the tandem balloons of rubber, 
which your correspondent describes as forming part of 
the equipment of the "Planet," and in this w ay the 
first temperatures and humidities were obtained up to 
an extreme height of about ten miles above the ocean. 
During the past winter and summer, the "Otaria," 
equipped with these ballons-sondes, captive balloons, 
and kites, has made two cruises, proceeding across the 
equator to AscensiOn Island, at the mutual expense of 
her owner and the writer. The existence of the south
west current above the northeast trade, and of the 
northwest current above the southeast trade, was de
monstrated, and the hitherto unsuspected fact revealed 
that in summer at a height of eight miles above the 
thermal equator a temperature of about 100 deg. F. be
low zero prevails, which is lower than it is in winter at 
corresponding heights in temperate regions. 

Mention of these researches shows that your corre
spondent is greatly in error in assuming that the 
"Planet" has an unknown field to explore, because the 
conditions in the higher atmosphere over the ocean 
"are known only through a few observations made ill 
the North Atlantic" ; but I entirely agree with him 
that "these conditions are not as simple as theory has 
heretofore assumed," and that further observations are 
desirable. A.  LAWRENCE ROTCH, 

Director of Blue Hill Meteorological Observatory. 
Hyde Park, Mass., December 27, 1906. 

. . . . ..  
The Wireless Telegraph Situation. 

To the Editor of the SCIENTIFIC AMERICAN :. 

I read with great interest your editorial review of 
the scientific and engineering work for the year 1906 .  
May I be permitted to make a few corrections to the 
resume of wireless telegraphy work, as the writer of 
this part of the review seems to be somewhat out of 
touch with recent developments ? 

In the first place, the work of the National Electric 
Signaling Company on transatlantic telegraphy is so 
very far from having been futile, that uninterrupted 
communication, with the exception of one day, was 
maintained between Scotland and Massachusetts from 
October 1 to December 5,  and preparation s were being 
made f or placing these ' stations on a commercial basis 
when the tower at Machrihanish fell, owing to a de
fective joint in one of the guys made by an expert 
engaged from a Glasgow firm. The working up to the 
date of the accident was, however, so successful that 
the directors of the National Electric Signaling Com
pany have decided that it  i s  unnecessary to carry on 
the experimental developments any further, and speci
fications are now being drawn up for the erection of 
five stations for doing tnlD.satlantic and other cable 
work, and a commercial permit is  being applied for 
in England. 

As regards the question of interference, this ceased 
to  be a vital question two years ago. The Electrical 
Review of July 6 ,  13, 20, and 27, 1906,  published the 
results of independent tests of government officials, 
which showed that i t  was possible to cut out interfer
ence even when the interfering station was only 216 
yards away. You wi l l  note that the transatlantic st.a· 
tions have been operating without interference, aI· 



though there are no less than six stations within !t 
radius of thirty miles. As an illustration of the ex
tent to which tuning has been carried, I would say that 
the transatlantic s tations referred to  cut out all in
terference outside of one-quarter of one per cent, and 
that with one of the later developments a test was re
cently made in which it was found impossible to receive 
the messages when the frequency varied more than 
one part in one million-in fact, signals could only be 
obtained by raising the frequency to about one-tenth 
of one per cent too high and then gradually l owering 
it to about one-tenth of one per cent too low, a few 
signals being caught at the instant when the frequen
cies coincided. It may be taken as an absolute fact 
that the trouble at the present time is not in cutting 
out interference, but in getting the two stations which 
are to communicate to maintain their frequencies suffi
ciently regularly. At the present time it  has not been 
found possible to maintain the frequencies of the two 
stations closer than one-tenth of one per cent, and this 
is the problem at which our company is now working, 
i .  e . ,  not to cut out interference, but t(} maintain the 
frequencies of the intercommunicating stations suffi
ciently close, so that the messages will not be lost. So 
far from other stations being able to interfere, with 
the method at present in use messages are received on 
the same aerial on which messages at the same time 
are being transmitted. 

As regards the so-called Poulsen system, this is noth
ing more than an inferior form of a type of apparatus 
which has been in use in the United States for nearly 
five years. Elihu Thomson in 1892 discovered this 
beautiful and ingenious method of generating high
frequency oscillations. I inclose a figure taken from 
his U. S. patent 500,630, filed July 18, 1892 ( see Fig. 1, 

page 68 ) .  This method was first applied to  wireless 
telegraphy by the National Electric Signaling Com
pany in 1901, and broad patents have been issued to 
that company, covering not only the broad method of 
wireless telegraphy by means of continuous generated 
oscillations, but also broadly generating electro-mag
netic waves by means of an arc and a continuous cur
rent source. For example, claim 20 of U.  S.  patent 
706,737, filed May 29, 1901, covers broadly "A system 
of transmission of energy by electromagnetic waves 
including in combination a radiating-conductor and a 
source .of alternating electrical energy or potential, said 
radiating-conductor and source being co-ordinated and 
relatively adjusted to generate and radiate a substan
tially continuous stream of electromagnetic waves." 

Improved methods of using an arc and for wireless 
telegraphy were covered by U. S. patent 706,742,  filed 
June 6, 1902 ; 730,753, filed April 9 ,  1903 ; and 793,649 ,  

filed March 30, 1905. Claim 22 of the  latter patent 
reads as follows ; "In a system of signaling by elec
tromagnetic waves, the combination of a radiating
conductor operatively connected to a discharge-gap, a 
source of practically-constant voltage, and means for 
charging and discharging the discharge-gap circuit 
without an appreciable time interval between charging 
and discharging." 

It will be seen that the so-called Duddell-Poulsen 
method is really the Elihu Thomson-National Electric 
Signaling Company method, and it  may be mentioned 
that this method is  covered not only broadly but in 
all its modifications and improvements by patents is
sued to the National Electric Signaling Company, not 
only in the United States, but in England,  France, Ger
many, Canada, and practically all foreign countries, 
most of the patents dating since 1902. 

The two great obstacles to wireless telegraphy at 
present are atmospheric absorption and the action of 
the governments in refusing permits for working. At
mospheric absorption, though marked, is not very im
portant up to  distances of  one thousand miles, but at 
distances beyond this constitutes a considerable diffi
culty. This, however, can be overcome by using mom 
vower and in other ways. As regards the actions of 
the governments, this is the real important obstacle to 
the development of wireless telegraphy. The National 
Electric Signaling Company has been trying for more 
than four years to obtain permits to operate in differ
ent countries, but up to date without success in a 
single instance. This "hold-up" works a great injury 
to the business interests of the different countries. As 
an illustration, if permits could have been obtained, 
wireless telegraphy would have been in operation all 
through the West Indies, including Cuba, Jamaica, 
Trinidad, and Demerara, also in Bermuda, Sable Isl
ands, New Zealand, Tasmania, India, and elsewhere ; 
but though applications were made for permits, and a 
considerable amount of money spent in endeavoring to 
obtain them, in no instance was the request granted, 
altr"0l1gh no subsidies were asked for and reduced 
rates were promised in every case. Nevertheless, in 
not a single instance was it  possible to obtain a per
mit. 

it is time to end all this talk about the disabilities 
and defects of wireless telegraphy. Wireless telegraphy 
is able to compete with cables to-day in any part of the 
word, and to give better service and at lower prices. 
The sole and only reason why the public are not send-
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ing cable messages for half the present price is because 
the cable companies and other interested parties have 
sufficient influence to prevent wireless companies from 
obtaining permits to operate. Let there be less talk 
about the deficiencies of wireless telegraphy, and a 
little more attention paid to the way the present meth
ods of government control act to throttle new indus
tries. 

To give a couple of instances of this right here in 
the United States, the National Electric Signaling Com
pany decided several years ago to construct a line of 
stations from Maine to Panama, and ordered the masts 
and equipment for these stations. Contracts were 
under way with shipping companies representing more 
than two hundred vesselS, when the United States gov
ernment came out with an announcement that it pro
posed to make wireless telegraphy a government mon
opoly to transmit messages free and to forbid private 
companies from operating on the coast. So all con
tracts were dropped, the masts and equipment for the 
stations are now rotting in a shipyard, and the ap
paratus is in storage. As another instance, the Na
tional Electric Signaling Company offered to equip 
and guarantee the operation of stations between Nome 
and St. Michaels in Alaska. This tender was refused, 
and apparatus was constructed by the Signal Corps 
which did not work. The United States Signal Corps 
then adopted the National Electric Signaling Com
pany's apparatus, and installed it without paying the 
company a cent ; and though one of these patents has 
been adjUdicated not less than six times, the govern
ment is still using it, and in fact manufacturing it 
itself. 

To conclude, the sole and only obstacle to the general 
use of wireless telegraphy and the taking of tele
graphic communications is  the stupid and very fre· 
quently dishonest course of action taken by the vari
ous governments. This can probably only be cured 
by the formation of a general wireless trust, which 
will have sufficient political pull in the various coun
tries to secure sensible and fair treatment. It is, 
however, to be hoped that this will not be forced upon 
the wireless companies, for the reason that not only 
the interests of the public at large would be injured 
by such a trust, but also the development of wireless 
telegraphy would not proceed at as rapid a rate as it  
would if there were a number of competing companies. 
Those companies which, like the National Electric 
Signaling Company, are opposed to  the formation of 
any such trust, are holding out in the hope that 
sooner or later public opinion will be awakened in the 
matter! and wireless telegraphy may get a fair chancl' 
to show what it can do. R. A. FESSE:"IDEN. 

Western Tower, Brant Rock, Mass. ,  January 8, 1907. 

Po .. itlo n Occ u p Ied by the U nited States in tbe 

World's Iro n Produ ction. 

According t o  the Rheinish-Westphalian Times, a 
leading technical paper of the German Empire, the 
world's iron production in 1903 was 40,004,837 tons ; 
in 1904, 45,225,928 tons ; in 1905, the last year for 
which figures were furnished, 53,997,965 tons. The 
United States is striding forward so fast in the pro
duction of iron that i t  promises to  not only lead the 
great iron-producing countries, but to lead the rest of 
the world combined. The following table gives the 
ton production of the countries named during the years 
indicated ; 

Country. 

U. S.  of America . . .  
Germany . 0  • • • • •  0 . 0  
England . . . . . . . . . . .  
France . . . . . . . . . . . .  
Russia • •  0 • •  0 • • • • • •  
Austria-Hungary 
Belgium • • • • •  0 • •  0 • •  
Sweden • • • • • • 0 ' 0 '  • •  
Spain • • •  0 • • • • • • • •  0 .  
Canada • • • • •  0 • •  0 • • •  
Italy • ' 0 • • • • • • •  0 _ . 0  
Japan • • • • • •  0 • • •  0 • •  
India · . . • . . . . .  0 . ·  . .  

1903. 1904. 1905. 

Tons. Tons. Tons. 

18,009,252 16,49 7,033 22,992,380 

10,085,634 10,103,941 10,987,623 

8 ,811,204 8 ,562,658 9 ,592 ,737 

2,827,668 2,999 ,787 3,076,550 

2,402,500 2 ,855,032 2 ,765,000 

1,321,69 5 1 ,450,658 1,514,840 

1,299,211 1,307,399 1,310,290 

489,700 516,900 527,300 

380,284 420,000 385,000 

265,418 270,249 468,003 

45,000 88,965 140,825 

36,515 112,328 190,375 

30,756 40,978 47,042 

While the absolute gain in the United States is al
most equal to the entire gain between 1904 and 1905, 

the advance in Canada in 1905 over 1903 is remark
able. The output nearly doubled. Still more remark
able is the advance in Japan, a gain in  the two years 
of nearly 600 per cent. At the present rate of produc
tion the world's visible supply of iron, 10,000,000,000 

tons, " according to fI Swedish expert's estimate, must 
soon be exhausted. Luckily these figures are believed 
to be far from the truth, as the United States alone is 
said to have more than 4 ,000,000,000 tons in mines that 
have been located. If this is true, it is more than 
probable that the vast deposits of Canada, Mexico: Cen
tral find South America were neglected by the Swedish 
scientist. 

7 1  
Engineering Notes. 

The conditions which will beset the engineer of the 
twentieth century will be exacting beyond anything we 
now know. The importance of a strong foundation in 
scientific prinCiples cannot be overestimated, for scien
tific principles are only the laws of nature. These prin
ciples cannot be learned readily after a man has begun 
his life work. His whole energy will then be devoted 
to applying these principles correctly, not in acquiring 
them laboriously. It  will be a prime necessity for the 
technical college of the future to lay these foundations 
broad and deep. It  will be regarded as a weakness for 
a college to teach its students only the knacks of the 
profeSSion, only just enough to be an ordinary drafts
man, a tolerable surveyor, or first-class linesman. 

For operating gas engines on board ship, producers 
must have means for keeping up the temperature i n  
the producer while the engine i s  running a t  slow 
speeds or stopping, since otherwise it will not start up 
again on accol!lnt of lack of suitable gas. This can be 
readily obtained by keeping up the rate of gasification 
through the exhausting fan and returning the gas into 
the producer where it is consumed again, there being 
practically no  loss but that of the sensible heat of- the 
gas radiating through the piping and, of course, the 
power required for driving the fan. No producer can 
be regarded as up to date that does not embody 
mean s " for automatically adjusting the amount of water 
or steam admitted together with the air into the fire 
bed in fixed proportions according to the load, since 
without this arrangement, the fire will grow dead at 
the lower loads and the engine will not be able to pull 
up to a higher load again when necessary. There are 
a great many questions that are yet unsettled, and 
await solution in producer theory and practice. 

According to a notice in the German technical press, 
tests are being made on a large scale with a view to 
electrifying the Baden state railways. Current is to 
be supplied from a power station under construction 
at Wyhlen-Augst, where a turbine with an output of 
1,500 horse-power is to be rented. It is calculated that 
an aggregate of 2,400,000 kilowatt hours will be re
quired to supply the energy necessary for the electric 
operation. Three schemes have been suggested . •  That 
of the Siemens-Schuckert Works provides continuous 
current operation at 3,000 volts, with 40 ton, four-axle 
locomotives driven by 150 horse-power motors at two 
main speeds. The scheme of the Allgemeine Elektri
zitiits·Gesellschaft provides single-phase current with 
three-axle locomotives at only one main speed. The 
former company estimate the cost of installation at 
2,720,000 marks ( about $680,000 ) and the working ex
penses at 331,087 marks ( about $83,000 ) ,  while the 
corresponding figures given by the Allgemeine Elek
trizitiits-Gesellschaft are 2,281 ,000 and 349 ,700 marks 
( about $570,000 and $87,000 ) respectively. It may be 
said that the present cost of steam operation is 363,-

522 marks ( over $9 0,000 ) . It is expected that electric 
service will commence at the end of 1909. 

An invention which will prove of widespread utility 
to the textile industry has recently been devised con
jointly by three English engineers for tow-carding upon 
an extensive scale. The machine is essentially of the 
labor-saving class, it being possible to accomplish as 
much therewith as has hitherto required fifteen hands. 
Tow, the by-product of flax, has heretofore always 
necessitated hand-feeding into the carding machines
one hand to each card. With this machine, however, 
this requisition is dispensed with. The tow to be 
carded is sorted and weighed, and then discharged 
through a shoot on to the table of the machine below. 
The operator here controls the feeding of the tow into 
the machine. The material is drawn into the lappeI', 
as it is calle d, by a sheet and shell feed roller. It  i s  
then struck sharply by a rapidly-revolving cylinder, 
and discharged on to a traveling lattice sheet, which 
cflrries it  forward to a set of pressing rollers. It  is here 
formed into a large sliver, and is then lapped on to a 
wood core some 18 inches in diameter. When finished 
on the core the laps are doffed by hand, the full lap 
being withdrawn and the new core inserted without 
stopping the machine. The lap, which i s  56 pounds in 
weight, is placed on a carrier, and transported by an 
elevated railroad to the carding machines and deposited 
where required. This lap is then laid on the sheet 
upon which formerly the tow had to be spread by hand, 
and the slow revolving of this sheet feeds the tow 
into the machine, the lap itself revolving as it unwindS 
its coil. Two of these machines are already in opera
tion at one mill, and here thirty cards are fed entirely 
by them, only four hands being necessary to attend 
to the operation, as compared with thirty previously 
required. Even in this instance only three operators 
would be wanted if  the two machines were installed i n  
the  same room. It is stated that owing to the saving i n  
labor a n d  time effected b y  these two machines, each 
has nearly repaid the initial outlay in the cou rse of 
twelve months,  while the work is  more even � I1 d  regu
lar than what is  obtainable by hand spreading. 
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OPENING OF ELECTRIC SERVICE ON THE NEW YORK 
CENTRAL AND THE NEW HAVEN RAILROADS. 

The people who expected to enter the Grand Central 
Station on some specified day of opening, and find the 
noisy and more or less dirty steam locomotives gone 
and their place taken by the silent and cleanly elec
tric locomotives and motor cars, have been doubtless 
much disappointed to find that the installation of 
electric service at this famous terminal is not going 
to be made in any such swift and wholesale fashion. 
On the contrary, so gradual will be the change, that 
no one will be able to say exactly when the era of 
steam ended and that of electric traction began. 

The explanation of the comparative slowness of the 
change is to be found in the enormous magnitude of 
the operations, constructive and administrative, which 
are involved ; in the fact that the whole of the worl, 
has to be carried through in the midst of what is per
haps the greatest congestion of terminal traffic to be 
found in any steam railroad center in this country ; 
and in the fact that much of the work of electrification, 
at least in its application to these two great railroad 
systems, is  more or less novel and has had to be built, 
and is now being tried out, without very much past 
experience to go upon. Consequently, although the 
new depressed station at 42d Street, which occupies 
the easterly portion of the terminal property, has 
been in service for about a month, the New York Cen
tral system is operating at present only about six
teen electrical trains a day on the local service to Yon
l,ers. The New Haven system is about to open its elec
trical service by running only eight electrical trains 
daily between New Rochelle and 42d Street. 

We have so frequently described the character of 
the improvements being made by these two railroads, 
that we will do no more in th e present article than 
recapitulate the leading features of the work. The 
changes involved include the electrifying of the New 
York terminal for a distance of 34 miles on the main 
line from the Grand Central Station, and for 24 miles 
on the Harlem Division as far as White Plains, and 
the New Haven line from Woodlawn to Stamford. 
At present, only the first electrical zone of the New 
York Central, extending from the Grand Central Sta
tion to High Bridge on the main line, and to Wakefield 
on the Harlem Division, has been completed and put 
in operation, while the New Haven l ine will in a few 
days inaugurate its service from New Rochelle to New 
York. Temporary yards have been built at the 
two former places ; but ultimately the great transfer 
points will be at Croton, on the main line, and White 
Plains on the Harlem Division, and at Stamford on 
the New Haven line. The local service of the New 
York Central is handled by trains which, for the pres
ent, are made up of motor cars and trailers, but which, 
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ultimately, will be made up of motor cars alone, the 
multiple unit system of control being used. The motor 
cars are equipped with two 250-horse-power motors to 
the car, so that an eight-car train of all motor cars 
will have the great capacity of 4,000 horse-power, from 
which it will be seen that the speed of this service 
can be made as high as the demands of traffic and 
the judgment of the company wish to make it. The 
new motor cars, as shown in our engraving, are of 

'l'hird-Rail Jumper Connections Used at Cross-Overs. 

the all-steel type ; they are electrically heated and 
l ighted, and are provided with the hygienic woven 
cane seats and backs. A novel feature is the provis
ion of electrical fans at each end of the car for secur
ing good ventilation. The whole of the suburban 
service will ultimately be handled on the lower level 
of the new double-deck terminal station. 

The heavy long-distance and express service will 
be hauled by electric locomotives of the type shown in 
our front-page engraving. This is a powerful and 
massive machine, weighing 9 5  tons, with 69 tons on the 
drivers. It is  even more powerful than it looks, its 
maximum horse-power being 3,200, or double that of 
the heaviest steam locomotives engaged at present in 
hauling the express trains. The electric locomotive 
has advantages over the steam locomotive on every 
point of comparison. Its weight is  95  tons as against 
162 tons ; its maximum horse-power, 3 ,200 as against 
1 ,600 ; its length, 37 feet as against 62  feet ; and in 
spite of its smaller weight, the weight on drivers is 
69 tons as against 55  tons of the express steam loco-

motive. That these splendid engines will be fully 
equal to their work, is shown by the tests made in ex
perimental service, at Schenectady, when an eight
car train weighing 336  tons reached a speed of 30  
miles per hour in 60  seconds, which corresponds to an 
acceleration of one-half mile per hour per second. 

The New York Central electric zone has been built 
to operate with the direct current transmitted through 
the third rail. Two power stations have bee.n built, 
one at Yonkers, the other at Port Morris ; they are in 
duplicate, and each has a maximum capacity of 40,000 
horse-power. The three-phase alternating current is 
produced by turbo-generators of the Curtis  and Gen
eral Electric type, stepped up and transmitted to sub
stations of the general type shown in one of the ac
companying illustrations, where it is stepped down to 
660-volt  direct current, at which pressure it is col
lected from the third rail by the contact shoes of the 
locomotives and motor cars. 

The electrical commission of the New York Central 
Company is to be congratulated upon the excellent way 
in which they have worked out the constructive feat

. ures of the transmission line and the third rail, both 
of which, as will be seen from our illustration, are 
very compact 'in construction and sightly in appear
ance. The third rail is carried on brackets bolted to 
the ties, and is excellently protected on the side and 
head by wood lagging. Contact is had with the under 
surface of the rail,  and such a thing as accidental in
jury to employees and others, by contact with the 
track and feeder rails, would be impossible except 
under extraordinary circumstances. The line is car
ried on tapered latticed posts, of graceful design, 
bolted securely to concrete bases. 

The electric zone of the New York, New Haven & 
Hartford Railroad extends for a distance of 22 miles, 
from Stamford to Woodlawn, from which point the 
New Haven trains run over the tracks of the New 
York Central to 42d Street. After careful considera
tion of the relative advantages of operation under the 
alternating ' and the direct-current system, the com
pany decided in favor of the fo.rmer, and the equip
ment of the line and the design of the power station 
and motive power was given to the Westinghouse Elec
tric and ,Manufacturing Company. The power sta
tion has been built at Cos Cob, adjoining the waterside 
and the company's main line, where three turbine
driven generators have been installed, which are so 
wound that they will supply either single-phase or 
three-phase current. The current is supplied to the 
trolley system at a pressure of 11,000 volts, and of 
course there are none of the transforming stations 
along the line which form part of the equipment of any 
low-pressure direct-current system. Each locomotive, 
however, is provided with a pair of transformers, 

The Grand Central Station, Looking South to 4:2d Street. The Whole of this Area Will be Lowered I /;  Feet, and Helow 'J.'1ll!! W 111 be a Second Level for the 
Suburban Trains. 

ELECTRIFICATION OF THE NEW YORK CENTRAL AND NEW HAVEN RAILROADS. 
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which step down the current to the working pressure. 

The current is collected from the overhead line by 
means of a pair of pantograph-type bow trolleys. Eight 
collecting shoes are also provided, for operating on 
the New York Central' s  third-rail system. 

The construction of the transmission line and the 
trolley line forms perhaps the most interesting fea
ture of the New Haven Railroad equipment. It was 
realized that for supplying current to trains, which 
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motors, nominal rating, and each has developed a maxI
mum power of about 1,450 horse-power, or considerably 
less than one-half the maximum power developed by 

t�e New York Central. Hence it will  be necessary to 
couple two of these engines to make schedule time 

with the h eaviest long-distance trains, although it is  
hoped that one locomotive will prove sufficient to haul 
the suburban trains. 

As we have mentioned above, from Stamford to 
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ternal revenue laws are concerned, either in theory or 
practice, the smallest and crudest distillery can pro
duce alcohol, i f  as a business propOSition it i s  deemed 
advisable to do so. The small distilleries have always 
been treated by this department with the same con· 
sideration as the larger ones. 

HOW A FARMER MAY PRODUCE DENATURED ALCOHOL. 
" I f  a farmer or other person desires to go into the 

business of manufacturing denatured alcohol, at a 

A New York Central All-Steel Motor Car. View Showing Transmission Line, Third Rail, and Sub-Station. 

frequently run over this section at speeds of as high 
as from 70 to 75 miles an hour, it was necessary to 
provi de a trolley wire which would b e  true b oth as to 
level and line, as distinguishe d  from the loosely hung 
and swaying wires of the ordinary trolley car service. 
The construction is as follows : At every 300 feet 
there is erected, upon massive concrete bases, a pair 
of heavy latticed posts about 2 feet square in section, 
which ca rry, at a height of about 2 5  feet above the 
tracks, a deep transverse latti ced girder. The tops of 

the vertical posts project above this girder, and upon 
the proj ecting portions are strung the wires of the 
transmission line and signal service, etc. The latticed 

girder serves to carry heavy porcelain insulators, upon 
which are strung the lh -inch steel cables, which form 
the catenary from which the trolley wire is suspended. 

There are two of these catenaries for each trolley wire,  
and they are "cradled" by being drawn in toward each 

other, much the same way as the cables of the Brook
lyn suspension bri dge. The catenary cables are braced 
to each other and a ttache d  to the horizontal trolley 

wire below them by means of triangles made of o/s -inch 
pipe. The triangles decrease in section from the gird
ers toward the center o f  the span, and thereby serve to 
hold the catenaries to their curve and the copper trol
ley wire to its true l ine and level. The trolley wire 
is  attache d  to the bottom of the triangles by means of 
bolted clips, which fit into grooves which run along 
the wire, one on each side of it .  The wire has a 
height of about % of an inch and a width of about 1,4 
of an inch, and the current will  be taken from the 
wire by the two horizontal bars, 2 112 feet wide, of the 

locomotive trolleys. 

The New Haven l ocomotives are relatively of small 
hauling capacity compared with the p owerful electric 
locomotives of the New York Central service. They 
measure 36  feet 4 inches over all, and weigh about 
85 tons. Each locomotive has four 2 5 0-hQrse-power 

Woodlawn the locomotives will operate under the alter
nating current, taking power from the overhead line ; 
from Woodlawn to New York, current will  be taken by 
the contact shoes from the third rail, and the locomo
tives will operate by direct current. 

• • • • •  
Sma l l  Distil leries C a n  Be Establish ed for $200-. 

Internal Revenue Commissioner Yerkes, answering 
an inquiry recently as to how m any gallons of dena

tured alcohol will approximately b e  needed in the 
industries for 1907,  says : 

"Having absolutely nothin g  to base an estimate 
upon, it is not possible for me to make an estimate as 
to the quantity of denatured alcohol that will  be con
sumed in that way. No formal appl ications have as 
yet been made by distilleries for approval of denatur
ing bonded warehouses. S uch applications could not 
be filed for the reason that the proper blanks have 
not as y e t  been placed in the hands of collectors. At 
present there are forty disti lleries in the United States 
manufacturing what might be termed commercial al
cohol." 

In reply to a criticism of the law on the ground 
that regular distilleries only can engage i n  the manu
facture o f  denatured alcohol, enabling the whisky 
trust to secure practically a monopoly, Mr. Yerkes 

said : 

"This office knows of no process by which alcohol 
can be manufactured except by distil lation, and as 
regular distilleries are the only kind recognized by 
the law, alcohol manufactured under the supervision 
of this department must be manufactured at regular 
distilleries. There o.fC L: bsolutely no limitations as to 
the size of a distillery that can be operated under the 
l aw. There are over 1,000 distilleries in operation 
now at each of which the daily spi rit producing ca
pacity is less than 30 gallons M any of these were set 

u p  on an outlay of less than $200. S o  far as the in-

plant h owever small, he will be requi red to construct 
his plant in the manner prescribed by the general laws 
and regulations.  He will be required to give a bonct,  
the effect of which is to prevent him from defrauding 
the government of the tax on any distilled spirits pro
duced by him. He will be requi red to establish a dis· 
tillery warehouse ; to deposit the spirits produced by 
him in this warehouse ; to establish a denaturing bond· 
e d  warehouse, and to pay tax or denature, just a.s he 

may wish, the alcohol produced by him. All of this 
will b e  done under governmental supervision, but the 
government pays for this supervision. The manufac
turer of alcohol does not bear one cent of it. There 

is no objection to a farmer manufacturing his alcohol 
in his 'back yard' provided he wants to establish a 
distillery there. If you will take the trouble to in
vestigate you will find, in my opinion, that the laws 
and regulations relating to the manufacture of alcohol 
in Germany do not differ to any great extent from the 
laws and regulat i ons in this country." 

• .  e , . 
The Pacific Ocean Exposition. 

It has been decided to hold an international exposi
tion in San Francisco in commemoration of the four 
hundredth anniversary of the discovery of the Pacific 
by Vasco Nunez Balboa, and to celebrate the comple· 
tion of the Panama Canal. A corporation named "The 
Pacific Ocean ExpOSition Company," with a capital of 
five million dollars, has been formed to carry out the 
enterprise. Among th e  objects of the exposition are 
mentioned the promotion and encouragement of _ l i
braries, historical researches, sciences and skill among 
the learned professions ; the establishment of mu
seums, aquaria , art galleries, libraries, pl aces of 
amusement and recreation, and the erection of monu· 
ments in commemoration of historical events or peri·  
ods. The board of d irectors includes many of the b est· 
known citizens and business men of San Francisco. 

A. Sketch of the New Haven Trolley Lines, Showing the ltear View of Steel Posts and �l'russ, Showing lUethod of 
Method of Stiffening by Tria.n gJes. Attachi ng Catenaries. 

ELECTRIFICATION OF THE NEW YORK CENTP.AL AND NEW HAVEN RAILROADS. 
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SOME FACTS ABOUT TEA. 

BY L. LODIAN. 

Notwithstan ding the almost un iversal use of tea, 
folks in general know very little about it--certainly 
little beyond that they drink a decoction of it, usually 

Gf the cheaper grade known as "mixed tea"-rarely a 
properly-made infusion ; and that thrifty housewives 
use the refuse t ea-leaves to "lay the dust" in sweeping. 
With the innumerable uses to which tea is  put in 
other countries, they are unacquainted. 

I n  China, tea-leaves are also used in sweeping floors, 
but this does not end their utilitarian purposes. In 

regions where fuel  is scarce, the refuse leaves are 
pressed into brickS, dried, and used in the same man
ner as blocks of peat. This fuel i s  particularly prized 
for p ork-curing-and the tea-cured o r  tea-smoked meat 
is  to the Chinese what beech-nut and sugar-cured bacon 
and ham are to us.  The ashes from the fuel are used 
as a fertilizer. But even before i ts use as fuel, the re
fuse tea serves another purpose. The leaves are vigor
ously stewed or allowed to steep i n  cold water, in order 
t o  recover the tannic acid which they contain ( about 
12 per cent ) . This is  used in tanning leather and in 
dyeing textiles.  I t  gives a fine, p ermanent nut-brown 
color, requires n o  mordant, and is unaffected by sun
light, bleaching, or washing. Sometimes the refuse 

tea-leaves are used as fodder for farm stock-at least 
]Jroviding bulk if not much nutrition. Again, they may 
be dried, mixed with the low-grade, factitiously-scented 
teas of commerce, and are then known as "lie ·  tea." 
'fhe decoction resulting from such tea cannot be far 

superior to one made from the common hay with which 
we are all acquainted. 

The queerest u s e  to which brick-tea has ever been 
put in the orient is  in the capacity o f  money. We find 
menticn of this

' 
peculiar form of currency in Knight's 

Mechanical Dictionary, in the Encyclopedia Americana, 
a n d  in Abbe Huc's Travels in Tartary, Tibet, etc. It  
is  still  in circulation as a medium of exchange in the 

far-inland Chine3e towns and central Asian 
marts and baza rs, southward to the Pam'xs 
and Tibet, and northward across Mongolia, 
to the Siberian frontier. B etween the Mon· 
golian town of Urga and the S iberian tOWl! 
of Kiakta, there is usuall y as much as h alf 
a million taels of this money in circulation, 
At the latter place it  ceases t o  be used as 
currency, and enters into the regular bri ck·· 
tea trade of Siberia and Russia. As brick

tea, it  IS largely used in the Russian army , 
by su rveying engineers, touring theatrical 
companies, traveling hunters and sportsmen, 
and tourists in general. 

Scientific American 

a sugges tion from the brick-tea of the far east. In 
our country, the tea-dust, 'lome o f  which is of good 
quality, is not properly utilized. I n  Europe i t  is a 

regular article of trade, and is advertised and sold as 
tea-dust_ I n  America it is  sold to thousands of cheap 
restaurants, who make from it  the mixture of tannic 
aci d ,  sugar, and boiled milk which they sell  as "tea." 
If,  as in the Orient, this dust were compressed into 
bricks, good tea could be made from it,  and the product 
would find a ready market through the multitude of 
uses for which i t  is  adapted. A beginning in this di
rection has been made b y  the Pinehurst tea estate in 
South Carolina, and in Europe similar a dvances have 
been inaugurated, 

The virgin tea ( biepjcki-chi ) ,  s o  called from its use 
at Chinese weddings, is the sun-dried leaf intact, tied 
up with three strands of colored silk. After infusion, 
these fagot-like little bundles are pickled in vinegar 
and used as salad. This tea is sold i n  especially hand
some silk-covered and g.lass-topped boxes. The rarest 
of all teas, and one that h as never been known to reach 
this country, is a naturally-sweet tea, produced in 
western China on a very limited scale,  Its culture is  
centuries old,  and the secret has been j ealously guard
ed from generation to generation. The saccharinity 
is p robably due to grafting and years of patient study 
r,n d  care, such as only the small Chinese tea-farmer is 
capable of bestowing. 

The "body solidity" of Chinese teas is said to b e  
far superior to that of t h e  Indasian p roduct. Experts 
claim that if Chinese teas and those of India or C ey
lon be comparatively tested, it  soon becomes apparent 
that the cup qualities of the latter are far more ephe

meral, while those of the former are far more staying. 
This is believed to be the result of the tea-culture in 
India and Ceylon on large plantat i ons by means of 
hired coolie labor, where there is no incentive to per
sonal effort in the betterment of the product. In 
China, on the other hand, tea-raising has,  since time 

.TamestowD Aeronautical Congress. 

In connection w ith the Jamestown exposition, an 
a eronautical congress will b e  held which, we trust, 
will be somewhat more successful than that of the St. 
Louis exposition. A committee recently met at the 
Hotel Astor in New York city for the purpose of ar
ranging a series of demonstrations at the exposition 
with the latest apparatus. A comprehensive pamphlet 
is in course of preparation, which will set forth the 
expectations of the committee fully. Besides making 

experiments and flights, i t  is the intention o f  the 
committee to organize an exhibit of aeronautical ma
terial based upon that whf.ch the Aero Club o f  Ameri
ca has gathered during the last two years. Papers 
upon subjects which may be most timely and of the 
greatest value to the present stage of aeronautical 
developments are also to be obtained. Cups and tro
phies will b e  offered for the various aerial contests 
b y  the committee. 

The Aero Club of America offers the Lahm Cup for 
the longest continuous flight made in the United 
States, exceeding 648 kilometers ( 402.64 miles ) under 
conditions and regulations formulated b y  the contest 
committee of the club. This competition is open to 
balloons, d irigibles, and flying machines. Since the 
Gordon Bennett International Aeronautic Cup race in 
1907 will be held i n  the United States under the aus
pices of the Aero Club of America, there will be many 
distinguished sportsmen from foreign countries in the 
United States . I t  is quite probable that they w i l l  
assembl e  at t h e  Jamestown exp osition. 

• • • • •  
Inte)'natlonal Aeron" .. tic Co ntest of 1907.  

The Board o f  D irectors o f  t h e  A e r o  C l u b  of America 
has decided in favor o f  holding the contest for the In
ternational Aeronautic Cup i n  1907 at St. Louis.  The 
city authorities of St .  Louis have set apart for the 
starting point of this  contest a portion of their city 
park known as "Forest Park." This place can be in-

closed in such a way that there will  be no 

interference with the inflation of the bal
loons, and the supply of gas will,  i n  every 
way, be sufficient for quickly inflating all  
the balloons that will  enter the contest. The 
ground is  reached by a 2 4-inch main which 
leaus from a gasometer one-quarter of a mile 
distant, which holds over 4 ,000,000 cubic 
feet of pure coal gas. The gas will be forced 
by very large pumps, so that inflation can be 
accomplished in the speediest possible man
ner. The average specific gravity of the gas 
furnished by the local gas company during 
the year 1906 was 0 .43 .  

Th e value o f  t h e  specimen Ulustrated i n  
t h e  accompanying engraving if  about 2 taels, 
say $2 .25 ; i t  i s  a high-gra de bohea or blacl, 
tea. The farther it gets from the eastern 
tea-growing regions, the more its value in
creases. By compressing more expensive 
teas, similar-sized bricks are produced repre
senting values of $ 10, $20, $30 ,  and upward .  
According to A h b e  Huc, payments in Tar
tary are generally made for all  commodities 

CHINESE COMPRESSED.TEA MONEY (ONE·QUARTER ACTUAL SIZE). 

The club proposes to hold the contest dur
ing the period of full moon in the month 
o f  October-probably on October 19. Ac
cording to the information obtained by the 
Weather Bureau during a long period of 
observations with kites and pilot balloons, 
the usual wind prevailing a t  that season of 
the year i n the upper altitudes p roceeds in 

an easterly direction toward New York, 
avoiding the Great Lakes, going to the south 

in brick-tea currency_ Many of the highest-gra j e  Chi
nese teas never leave the country-that is,  are never ex
ported iIi  commercial quantities. Tea specialists i n  Eu
rope and America manage to obtain specimens through 
corresponding firms in Chinese export centers, but these 

sampl es are not for sale.  These rare teas are preserved 
for occasional comparison and testing with the general 
commercial teas ; they are known as "unexported teas." 
I have known of only one person ( outside of the tea
prodUCing countries ) who supplies the trade or the 
general public with specimens of the rare teas. His 

prices range from $75 to $100 per pound. As not even 
an expert can safely j udge such tea b y  its appearance 
alone, it  is  necessary to taste it in the cup before pur
chasing. The vendor can hardly afford to dispense 
this $ 1 00-tea gratuitously, so a charge of $1  to $1 .50  
p e r  cup is  made ; and as a j u diciously-prepared infu
sion allows the making of about 200 cups per pound 
of tea, the profit from this tasting i s  almost gigantic. 
On rare occaSi ons, exceptionally valuable teas, sold at 
auction in London, have brought from $225 to $275 
p e r  p o u n d .  But these fancy teas--almost l i terally worth 
their weight in gold-are rarel y seen by ordinary peo
pIe ; they are preserved in sealed glass jars in the safes 
of the tea speCialists who own them. Such exceptional 
teas are worth the high valuation placed upon them, 
and the purchases are not merely the results of some 

fad,  for London ' s  tea-center experts include some of 
the shrewdest tea-connoisseurs l iving. 

Tea , not from the leaves,  but from the flowers al one 
cf the pl ant, i s  rarely encountered in commerce. The 
petals, stamens, etc . ,  are sun-dried,  and the resulting 
"l.e,\ \'6 ()t "- �\<:.\\. I\ee\\-tn: (),'ll\ \\\\e ()t \\e<:.\,\\,,-,\,. I\e\\<:."-"l.e 

odor, and gives a pale amber-colored infusion rather 
more astrin gent in taste than that from the average 
fair-grade le>tl'. The taste for i t  i s  an acquired one, 
:md even i f  this teR cou l d  be made commerci a l l y  pos
sihle, it  i s  doubt ful if  it  wou l d  ever becO!!' e 1l0IlUl r1 l'. 

The American tea-trade could advantageously tal{e 

immemorial, been conducted by small farmers, each 
owning a few acres of land, and bestowing upon his 
crop his entire time, l abor, and intell igence, knowing, 
as it  were, the condition and peculiarity of every 

bush ; and this intensive culture has resulted in bring
ing the body-solidity of the tea to a remarkably high 
state of perfection_ This is one of the reasons why we 

hear of Chinese teas--never Indasian ones-sometimes 
bringing more than $100 a pound. I n  late years the 

plantatioJl  and coolie  system has been introduced into 
China by foreign concerns controlling the entire output 
of large tracts of country. The result has been the 
partial deterioration of Chinese tea, as has been com
mented u p on by various writers, but China will  prob
ably always be able to hold her own with regard to 
the production of the higher-grade leaves. 

In buying tea, a good rule for the uninitiated to fol

l ow is never to pay less than $1 per pound. Numbers 

of firms sell teas at $2, $4, and $6, and these are 

usually worth the price, though it  is  possible to pur

chase really good tea for $1. Fair grades of leaf may 

b e  ohtained for 7 5  and 50 cents, but those selling un

der the latter value are not worth considering. It  is 

very rare; by the way, to find good teas in small gro

cery stores, as these have not sufficient call for them 

to warrant carrying a stock. The leading kinds of 

black teas are peko, kong1t, and suchong ( cianchang ) .  

" Peko" is  the Chinese word for " down," in reference to 

l eaves so tender and undeveloped that they are still 

covered with a soft d own-nature's p rotecti on for the 

budding leaf against sudden and undue chill .  Among 

green teas we have the imperials, hisons, formosas, 

\.\.\()l\\b\> , �t� . '\'\\� \,,-tt�, 'dX� \>()'ffi.et\'ffi.�\> <:.\-a.\>\>�\l R'ffi.()l\\b 

black teas, though ulong is  really a green tea of black-

ish leaf. The Chinese themselves class i t  among green 

teas 
.. . . .  ., 

It i s estimated that 7 5  per cent of the worl d ' s  copper 

is obtained from sulphide ores. 

o f  them. Fine weather is  invariably to be expected 
at this season of the year, there being usually but 
three o r  four days of rain i n  the month of October. 
The average temperature at the surface of the earth 
in this month is about 68 deg. F. It  will be recalled 
that the greatest known balloon flight ever made in 
the United States was made from St. Louis b y  John 
Wise in 1859.  He landed in Jefferson County, New 

York State. 
Gas will be furnished free o f  cost to all contestants 

for th e  International Aeronautic Cup.  

The Aero Club of America is at work on an arrange
ment by means of which the bal loons of contestants 
will be admitted in bond free of duty during their stay 

in America. 
Besides the prizes annually offered in the Interna

tional Aeronautic Cup contest, various organizations 
o f  St. Louis will offer supplementary prizes for second, 

third, and fourth places, amounting altogether to 
about 5,000 francs ( $1,000 ) . 

For those wishing to make; trial flights in pmpara

tion for the International Cup contest, or for those 

wi shing to compete for the Lahm Cup, which ,v ill be 

offered for competiti on by the Aero Club of America 

after March 1 ,  1907 ,  arrangements have been made to 

supply gas at a special ly reduced rate. This applies 

only to pilots recommended by the Aero Club of Amer

ica. The rules of competition for the Lahm Cup wiII 

be announced later. .Contestants will be afforded every 

facility by the gas company at St. Louis.  

Entries for the 1907 contest for the International 

Aeronautic Cup close on February 1, 1907.  
• • • 

Tweezers are so frequently used Jor removing in-

finitesimal particles from the skin that i t  has occurred 

to some genius to make a combination o f  tweezer and 

magnifying glass. This is a small fol ding affair taking 

up l i tt le  room in the pocket, an d in use the glass is 

held suspended directly over the point of the tweezers. 



A NEW CONCRETE BLOCK MACHINE. 
A marked advance in concrete block machinery has 

been recently made by a western manufacturer, Mr.  
G eorge P. White,  o f  Wallace,  I d aho,  after three years 
of continuous experimental work. The machine, which 
is now in the hands of the American Hydraulic Stone 
Company,  of Denver, Colo . ,  i s  used for making what is 
known as two-piece walls.  An important feature o f  the 
machine is the use o f  multiple cores and followers, 

which are indivi dually movable i n  the mold through 
various d i stances proportionate to the volume of ma
terial to be c ompressed .  

One of our illustrations shows a l ongitu dinal section 

SECTION SHOWING DETAILS OF THE BLOCK 

MACHINE. 

of the machine. The press head indicated a t  A is mov· 
abl e,  being mounted at each end on a pair of horizontal 
bars, I. Above and below these bars, and parallel 
thereto, the pressure rods, B, are mounted. The lower 
ones on each side passing through an opening in the 
main frame are coupled together at each end by cross 
heads, C D. The cross head, C, and the press head, A ,  
are connected b y  toggle l inl,s t o  a pair o f  sl i des, E, 
mounted to travel in vertical ways on opposite si des 
of the machine.  A link c onnects each slide with an 
arm on the starting shaft, which in turn is carried in 
arms keyed to the main pressure shaft. B y  operating 
the starting lever, K, the slides will  be caused to move 
vertically upward in their ways, and owing to the 
toggle link connection the cross head, C, an d the press 

head, A, will be moved apart along the bars, I. Since 
the rods, B, are secured to the cross head, C, they will 
be moved bodily therewith, carrying the cross head, D, 
toward the press head , A. Between the cross heads, 
D and A,  the mold, H, is  mounted, and the operation 
thus far has brought the heads together sufficiently to 

make a partial pressure. The two pressure l evers, F, 
are now operated, and pressure completed.  A trans
verse section o f  the m ol d is shown in the mach ine 
in position to b e  filled with concrete, while the small 
detail view il lustrates a longitudinal seeti on of the 
mold in the inverted d ischarging position .  The mold 
consists o f  a box frame open a t  the top and bottom. 
I n  this frame are the various cores and followers, G, 

A NEW CONCRETE BLOCK MACHINE . 

Scientific American 
adjustably attached to the same, permitting eaeh to 
move independently of the other a prearranged d istance. 
The center of gravity o f  the mold being unstable, the 
trunnions on which it is revoluble are located off the 
true center, thus adding greatly to the ease o f  move

ment. When the mold is in the filling position, the 
cores drop to their lowest positions with their ends 
projecting unevenly below the mold frame, in propor
tion to the amount o f  material to be compressed. After 

the mold has been filled with coarse concrete, a water
proof face of any desired color or texture can be ap
pli e d ,  and a pallet, H, i s  placed over the top of the mold 

and secured by means of semi-automatic hooks.  Then 
the mold is turned through an angle of 9 0  degrees with 
the pallet facing the press head, D. The operating 
l evers are now d rawn dow n to move the press heads 
together. The press head, D , is thus pressed against 

the pallet, while the p ress head, A ,  bears against the 
projecting cores,  forcing them into the mold . A pow· 
erful compression 
is secured b y  the 
double toggle le

verage, and the 
venting 0 f Cores 
and followerlS is 
so perfect, that no 
air is left in a 
pressed block. 

75 
SNOW SHOES FOR WAGONS. 

It may seem rather a curious notion to equip an ordi
nary wheeled vehicle with snow shoes; and yet that is  
what F. W. N i ghtingale, of Quincy,  Mass. ,  has done.  
By means of the invention, any wheeled vehicle can 
be converted into a sled in a few minutes. The shoes 

are placed on the ground, and th e vehicle driven into 
them. Clamps are provided, by means of wh i ch the 
shoes can be firmly bolted in place. The inventor sug
gests that the runners may also be placed on the front 
wheels o f  automobiles to facilitate travel i n  the snow· 

• • I • 
AN IMPROVED SELF-OILING ROLLER BEARING. 

Most manufacturers will be surprised to learn how 
m u ch power is lost in the shafting of their factories, 
An i nteresting series of tests was recently made in 
C levelan d, 0., in sixteen d i fferent works using from 

8 to 400 horse·power, to determine what percentage of 

the power was absorbed by the shafting, It was found 

After molding, 
the press heads 
return to n o r· 
mal position ,  and 
the mold i s  tilted.  
Below the mold is  
the lowering ta
ble, cons isting of 
a pair of con nect· 
ed parallel bars 
moun ted t o  move 
v e r t  i c a I I y u p  
aga inst the pallet.  
The p a I I  e t is 
t h e  n unhooked 
and moves down 
with the tab l e  a s  

A WAGON EQUIPPED WITH SNOW SHOES. 

the latter is lowered, carrying the green block, which 
i s  thus pushed down by the weight of cores, which 
fOllow the bl ock to face of mold, insuring a clean dis
charge. '1'he table is balanced by a counterweight, and 
as it is  mounted to travel on ways its movement is 
smooth, so that there is no danger of j arring th e  block 
as i t  i s  l o wered out o f  the mold! .  The value of this 
lowering table, espec ially for hllavy pieces, will be 
appreciated. As soon as the bTock is discharged, the 
mold may be turned over and filled for the next block. 

The eores are so arranged that they can be readily 
removed and replaced with other form s, providing 
for blocks of differen t  shapes and for walls o f  d i ffer· 
ent widths. The machine adapts itself to a ve'ry wide 
range of construct ion,  while but one size of pallet i s  
u s e d  f o r  any shape or size of block manufactured. A 
grave objection to concrete blocks has been the diffi
culty in meeting architects' specifica tions in cases 
where cut stone had been contemplated and courses 
o f  d ifferent h eights had been specified. This difficulty 
is entirely overcome in the present machine by what 
is known as the "splitting device," which provides 
for the man u facture of blocks for any height of course 
o r  length of block in the same mold and with the same 

pressing plates. This splitting de
vice is  i n  effect a compress ible par
tition conform i n g  in section with 
interior o f  mold, which may b e  set 
a t any desired place to block off the 
mold. 

To make ornamental or rock face, 
a plate of deSired form is  used in
stead of pallet, H, and the block 
turned upon edge in the tu rning de
vice, leaving the plates free for con· 
tinuous use. Owing to the construc
t ion o f  mold case, having neither 
top nor bottom, i t  can be used 
e i ther as a face-up or a face-down 
machine, greatly facilitating the 
manufacture of some special forms 
of courses. 

Due to the perfection of the dou· 
ble toggle mechanism o f  the press, 
the p ivotal features of the mold, 
the con venience of overhead m ix· 
ture table, and the instantaneous 
action of cores in discharging 
blocks,  the speed is accelerated to 
such an extent that four clever la· 
borers, using a machine mixer, can 
make and place on curing cars a 
m i n imum product of 1 , 2 0 0  blocks 
ller (jay. The , mach i n e  can, of 
(�ourse, be operated hy power by re
m o v i n g  th e s i x-foot operating levers 
and su bstitUting a simple gear. 

that i n  one-quarter of these facto ries 48 per cent of 
the power was used to drive the shafting, that the gen
eral average was 56 per cent, and that in one factory 

. 8 0 . 7  per cent was thus lost, leaving but 1 9 . 3  per cent 
to drive the mach ines. It  is needless to say that these 
shaftings were mounted in the ordinary babbitted bear

ings. 
The importance of using anti-friction bearings is 

th us emphasized ;  for even if the first cost of anti-fric
tion bearings is quite large, the saving in power which 
they are sure to effect will in most cases repay the ini

, tial outlay in l ess than a year. A n  excellent bearing 

SECTION SHOWING CONSTRUCTION OF ROLLER 

BEARING. 

of the anti-friction type made by George A. McKeel & 
Company, of Jackson, Michigan, is illustrated in the 
accompanying engraving. The bearing, which is  self
o i l ing, is so constructed that no oil will be wasted. I t  

i s  claimed that t h e  o i l  saved by this bearing over the 
ordinary babbitted type is alone sufficient to pay for 
the bearing i n  a sho rt time. One of the i l l ustrations 
shows a sectional vi ew which reveals the construction 
of the bearing. The shell,  A, is  made in halves which 
are bolted together.  Exten ding under the lower shell 

are the oil wells, B. Mounted w i thin the shell,  A, are 

two pairs of r ings, 
C, which' form the 
bearings for two sets 
of rolls , D. The 
rings are made in 
halves, a s  shown, and 
their  en d s  are form· 
ed to provide inter
locldng jO ints when 
the ripgs are assem
bled.  I n  the lower 
she l l  are two ports 
which communicate 
with the o i l  wells. 
F i  tted i n t 0 these 
ports are a pair o f  
wicl(s w h i e  h are 
a dapted to carry the 

A SELF-OILING ROLLER 
BEARING. 



oil to the rolls, D. Surplus oil flows to the ends of the 
shell and drops through openings into the oil wells. 
Thus a continuous circulation i s  maintained. A pair
of spaced flanges formed at each end of the shell, A.. 
prevents the escape of oil from the bearing. 

• .  e , . 
UMBRELLA FRAME WITH DETACHABLE RIBS. 

A new form of umbrella frame has recently been 
invented, in which the ribs and stretchers may be 
readily detached and replaced, when desired ; thus,. 
when a frame member breaks, the damage can be 
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UMBRELLA FRAME WITH 
DETACHABLE RIBS. 

easily repaired. In  
general appearance, 
the frame does not 
differ from the or-
dinary, as will be ob
served in Fig. 1 of 
t h e  accompanying 
engraving. The um
brella rod is shown 
at A, with the usual 
crown, B, and run-
ner, C. Pivoted to 
the crown by means 
of a wire are a series 
of heads, D. Fig. 2 
shows an enlarged 
sectional view of one 
o f t h e s e h e a d s, 
which will be seen 
to have a threaded 
bore. In this bore 
the upper end of the 
rib E is screwed. In
termediate of i ts 
length, each rib is  
provided with a lug 
to which the upper 
end of the stretcher 
F is pivoted in the 
usual manner. The 
lower end of the 
stretcher engages a 
swivel coupling G. 
This c 0 u P 1 i n g is 
shown in detail in 

the sectional view, Fig. 3 ;  it comprises an axially 
bored stud which is attached to a head by means of a 
screw in such a manner that it can swivel. The bore 
of the stud is threaded to receive the stretcher. The 
head of the coupling is pivoted to the runner C. If it 
be desired to remove one of the ribs, the stud of the 
swivel coupling is first turned to unscrew it from at
tachment with the stretcher, and as soon as the latter 
is released, the rib may be turned to unscrew it from 
the head D. In applying a new rib, the process is, of 
course, reversed, that is, the rib is first screwed into 
the head D and then the stretcher is made fast to the 
coupling G by -screwing the stud upon it. A patent 
on this improved umbrella frame construction has 
just been granted to Mr. William Haeckel, of 804 Ma
con Street, Brooklyn, N. Y. 

• I • •  
AN IMPROVED RECEIVER FOR TELEPHONES. 

Few persons who are not directly concerned with 
the telephone business have any conception of the 
expense to which a large telephone company is put 
each year in replacing damaged telephone receivers. 
In the ordinary construction, a thin shell of hard rub
ber is  used to inclose the magnets and diaphragm of 
the receiving apparatus. This shell is so brittle, that 
it is liable to be cracked or broken if the receiver is 

AN IMPROVED RECEIVER FOR 
TELEPHONES. 

a c c i d e n t 
a I I  y dropped 
o r  k n o c k e d  
against a hard 
s u b  s t a n  c e. 
With this in 
m i n d ,  M r .  
Louis Steinber
g e r ,  0 f 127 
N o r  t h 10th 
Street, Brook
lyn, N. Y., has 
i n v e n t e d  
a n improved 
r e c e i v e r ,  
of very solid 
c o n s t r u c 
tion, which off
ers little possi
bility of being 
damaged, and 
f u r t h e r 
m o r e ,  i t  i s  
formed w i t  h 
r e m o v a 
ble outer sec· 
tions which, if 
marred, can be 
renewed at a 
small cost. The 

Scientific American 
accompanying engraving shows a longitudinal section 
·of the improved receiver, from which it will be seen 
to consist of a core, A, of insulating material, pre
ferably "electrose," in which the usual permanent 
magnet, B, is imbedded. The core is enlarged at one 
.end, and hollowed out to form a hemispherical con
eavity. A cap, C, provided with a similar concavity, 
is screwed onto a neck formed on the core A. The 
two concavities are separated by the diaphragm D, 
back of which is the usual electro-magnet, E. The lat
ter is connected with the binding posts F by means 
·of conductors imbedded in the core. Over the core a 
caSing, G, may be fitted, to give a suitable finish to the 
receiver. This casing is preferably of metal, although 
the inventor does not limit himself to any special ma
terial. The casing is screwed onto the core at the 
forward end, and at the rear is held by a ring, H, 
screwed onto the core. In place of the locking mem
ber, H, as shown, an apertured cap may be employed 
for concealing the binding posts to conform with a 
certain type of receiver. The inventor has adopted 
the use of a spherical concavity about the diaphragm, 
because he has found that the acoustic properties of 
the receiver are greatly increased thereby, the in
tensity of the sound waves being apparently ampli
fied by this arrangement. It will be observed that 
the large end of the receiver has the form of an 
oblate spheroid. This enables it to be applied to the 
ear with great precision, and also gives it a neat ap
pearance. The globe rotundity of the receiver pre
vents undue catching of dust, and presents a surface 
which is easily cleaned or polished, all parts being 
readily accessible. The sanitary properties of the re
ceiver are therefore greatly increased. 

The scope of Mr. Steinberger's patent is  very broad, 
as it covers not only a solid core, but also a hollow 
core of insulating material, nor does it limit him to 
making the outer case of the receiver detachable from 
the core section, as it may be molded permanently on 
the core. 

. .. . .. ..  
Rej u venatio n  of" Worn-Out Files. 

The latest application of the air and steam blast is 
in the rejuvenation of worn-out files. A piece of port
able apparatus has been recently introduced as part 
of the equipment of the workshop by which ninety per 
cent of the discarded files of the shop may be re
claimed at a trifling cost. Furthermore the file is 
capable of being sharpened in this manner from four 
to six times. TlJ.e device is a comparatively small 
one, somewhat like a forge in appearance, and having 
a hood. Under the latter is a rack for holding the 
file which is  to be operated upon. The jet, which 
may be air or steam, or a combination of both, is 
laden with some abrasive and it  strikes the file at an 
angle of from fifteen to thirty degrees. In this manner 
the blast acts upon the back or sloping edge of the 
teeth. The abrasive material falls into a pocket con
taining water and is drawn from this receptacle and 
used over and over again until it  becomes broken up 
into such fine particles that it floats off in the over
flow of water. The cost of this renewal is said to be 
one-tenth that of a new tool . Hack-saw blades may 
be successfully treated in the same manner. 

• , e ·  • 
A HANDY PORTABLE CRANE AND HOIST. 

BY A. FREDERICK COLLINS. 
A utility tool that has been found almost indispensa

ble in garages, machine shops, and warehouses is the 
portable crane and hoist shown in the accompanying 
il lustration. This crane is constructed of angle steel 
bent to the required form without a jOint from top to 
bottom, effectually eliminating all the weak points of 
previous types. It  rests on three wheels, each of 
which is 711z inches in diameter with a 3-inch face, 
and these form the truck on which th e bed of the 
machine rests ; the wheels are about 4 feet apart at 
each angle. The sheaves at  the head of the crane are 
on a cold-rolled shaft, and midway between the head 
and the windlass is placed a roller, over which the 
cable draws leading to the windlass. The crane is 
usually furnished with a speCial grade of manila cable, 
the tensile strength at breaking limit being 2,400 
pounds. The smallest size is  equipped with three 
ropes from the overhang to the steel pulley block ; the 
next largest size has five ropes, the third seven ropes, 
and so on. Chain hoists can be used instead of the 
manila cable, and an adjustable grab chain having 
two double hooks for handling cases, casks, barrels, 
etc. ,  can be used where necessary. The crane is made 
in six sizes, the smallest weighing 260 pounds and 
having a lifting capacity of 1 ,000 pounds, while the 
largest weighs 650 pounds and l ifts 6 ,000 pounds. 

The advantages of thi s  hoist are readily apparent 
when its portability is  considered ; it can be easily 

. rolled to the desired position , and one man can han
dle armatures, lift an engine out of a chassis, or 
heavy castings on or off machine tools ; in fact, the  
apparatus will perform many of the duties of an over· 
crane or a trolley truck, thus saving the large cost of 
installing the latter equi pments. 

A manufacturer of automobiles has called this crane 

JANUARY Ie}, 1907. 
"the handiest man in the shop ; "  and this is quite 
true, for it circumvents the necessity of keeping sev
eral men waiting for a ponderous crane to do a little 
work, and no other tool will pick up and carry heavy 

A HANDY PORTABLE CRANE AND HOIST. 

weights to where they are wanted, and then get out of 
the way, hence it is a tool that keeps things moving. 

LIQUID SOAP HOLDER 
PhYSicians have often pointed out the dangers of 

using cake soap in public lavatories. Good soap, un
doubtedly, possesses antiseptic  qualities of a mild char· 
acter, but it is  unable to cope with the germs of a 
virulent disease, and, as a consequence, it often plays 
an important part in communicating contagious dis
eases from one person to another. With the purpose 
of overcoming this evil, and insuring a clean supply 
of soap, the soap holder shown in  the accompanying 
engraving has been invented. It consists of a bottle 
in which soap in liquid form is contained, Screwed 
to the neck of the bottle is a plug, which supports a 
piston cylinder. The plug is formed with a port, 
which opens communication between the rear of the 
cylinder and the interior of the bottle. A tube in the 
bottle, which reaches almpst to the bottom of the 
receptacle, passes through the plug and communicates 
with a spout. The plunger, which fits snugly into 
the cylinder, is normally held in the outer position by 
means of a coil spring. The outer end of the plunger 
is fitted with a push button. The cylinder is formed 
with a bracket, by means of which the device may 
be readily fastened to the wall or other support over 
a basin. In use, the push button is  pressed, com
pressing the air in the bottle and forcing some liquid 
soap up through the tube and out of the spout. The 
operator may be assured that the soap is perfectly 
clean, as there is no way in which it may be con
taminated. Aside from the value of this  device, in 
preventing the dissemination of disease germs, it pre
vents an undue waste of soap, for, as is well known, 
more soap is wasted, when used in cake form, than is 
actually put to use. When the supply in the recepta
cle is exhausted, the bottle may be unscrewed and re
filled without necessitating the removal of the piston 
cylinder and bracket from the wall . Not only can this 
device be used for dispensing soap, but it will be 
found equally useful for various toilet preparations. 
A patent on this l iquid soap holder is owned by the 
Bender Manufacturing Company, Land Title Building, 
Philadelphia, Pa. 

LIQUID SOAP HOLDER. 
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RECENTLY PATENTED INVENTIONS. 

Pertaining to Apparel . 

HOSE-SUPPORTER.-J. MANN, New York, 
N. Y. A waist band carries three flaps, one 
fixed the others adjustable. Each outside flap 
ca rries a depending tape and an intermediate 
fiap carries two tapes, all tapes being pref
erably m ade of elastic material and p rovided 
at their lower extremities with buckles and 
clasps. Buttons preferably of the ball-and
socket type are arranged on the three flaps 
for connecting them together when the entire 
supporting strain is thrown a t  the front of the 
body and to be disconnected when the support
ing strain is to be partly distributed at each 
side. 

TIWSS ATTACHMENT FOR CORSE'1'S.-I. 
HAJim, New York, N .  Y.  In this patent the In
vention relates to trusses such a s  worn by 
ruptured persons. 'l'he object is to provide a 
truss which may be readily attached to a cor
set and which will carry an adjustable pad 
adapted to the different kinds of rupture with 
which persons may be afllicted. While the truss 
attachment is expected to be used largely by 
women, a modified or skcleton corset may be 
used where the device is to be used by men. 

Of Interest to Farlllers. 

AUTOMATIC PITCHER AND SELF-
FI�EDER FOR THRESHING MAC H I N E S.
G. C.  WILES, Hutchinson, Kan. The improve
ment relates to threshing-machines, and con
cerns itself especially with the construction of 
mechanism for feeding the unthreshed grain 
to the cylinder. The object of the invention 
is to produce feeding mechanism which will  
enable a quantity of grain lying within a given 
radius to be fed quickly and automatically t o  
the machine. 

AD.JUS'l'ABLE REEL FOR H EADERS.-R. 

em bodied in a hood or petticoat which by a 
clock mechanism is intermittently raised and 
dropped over a board or table baited with sugar 
or mol a s ses,  the flies being the reby caught in 
a temporarily-darkened chamber, whence they 
emerge through a l ighted opening into a re
ceiving-cage. 

WALL-PAPER.-J. J .  JANEWAY, New Bruns
wick, N. J. The obj ect in this instance is to 
provide a border or ceiling in a continuous 
roll  with blank fillings for the places even t
ually to be left open, thus giving sufficient 
strength or reinforce to the paper and per
mi tting of free handling and rol l ing of the 
paper without danger of tearing the junction
lines between the blanks and the pattern being 
perforated, so that the blanks may be readily 
removed before the border is placed in position . 

AUTOMATIC CUT-OFF. - H . J. TRAH, 
Logansport, Ind. This invention has reference 
to water distribution ; and its object is to 
p rovide a cut-off designed for use in house
leaders and the like and a rranged to allow 
the dirty rain-water from the roof of a house 
to pass to a waste-pipe and then direct the 
foll owing clear rain-water to a cistern or other 
reservoir. 

CuRETTE.-E. REAVLEY ,  Rosthern, Sas
katchewan, Canada. The purpose is to so con
struct this instrument that it  will be of 
semi-pliable material ,  and so that one shank 
and handle can be fitted to differen t sizes of 
the instrument, and, further, to provide an 
instrument that may be safely inserted with
out injury, and which will act to remove 
p lacenta or other fetal matter and substances 
without l acerating or inflaming intra-uterine 
tissue and without danger of producing new 
lesions and which will be much superior to 
metal instruments now used or the finger of 
the operator. 

H. ACKffiR:I1:AN, Endicott, Wash. The headers Hardware. 

have above a row of teeth a reel for bringing SA W-F'RAME .-A. ALLEN, Lead, S.  D. Thi s  
t h e  heads of grain up t o  t h e  stripping-teeth, invention refers especially to that c l a s s  o f  
a n d  this r e e l  Is  required to be m a d e  adjustable frames f o r  receiving a detachable blade. The 
up and down in relation to the teeth to accom- : object is not only to improve the construction 
modate grain of different height as well as to of saw-blades of this character, making them 
cut in hollows and on uneven ground. This more convenient to handle, cheapening and 
adjustment should be made with one hand simplifying them, but a l s o  to provide a novel 
without stopping the team, and the invention and easily-operated means for stretching the 
provides a convenient mechanism for doing saw-blade in the frame after it is  applied 
this. thereto. 

WEEDER.-A. McRAE, Pendleton, Ohio. The CARPENTER' S 'IOOL.-B. STOLL, Gardena, 
blades are set so that they cut just beneath N .  D. 'l'he invention pertains to woodworking
t he ground, and shou l d  one become clogged the tool8. and its object is the p rovision of a 
blade may be lifted from the ground by means new and improved carpenter's tool more espe
of the attached lever, while the other remains cially designed for pressing fl oor-boards, sheath
in place. The blades may be used alternately, ing-boards, and the like into proper position 
thus preventing clogging of the weeder. Means for nailing. I t  is very simple and durable 
are provided by which the blades during eleva- in construction and can be cheaply ru'anllfac
tion a re moved rearwardly at slight angle with tured. 
respect to the ground and after freeing from MAGNETIC TACK-HAMMER.-J. A. R. 
the ground move quickly upward in position DAMONTE, New Orleans, La. In this magnetic 
for quickly freeing them from the accumulated tack-hammer the tacks are p laced in the maga
weeds, etc. When in the upward position, the zine indiscriminately, and when the hammer is 
arch of the arched arms is almost directly brought up to a striking position it causes the 
upward, thus a llowing all  accumulations to fal l tacks to scatler, and> on the outward swing or 
easily therefrom. striking m ovement they find their way one at 

DUMP AND E LEV ATOR.-J. F. COLLIN S, a time through the tube and s l ot in the handle 
Marcus, Iowa, The objects of the inventor are and down into the slideway. 
to provide a combined dump and elevator BOLT-EXTRACTOR.-W. MCCORMICK, HilI
adapted to unload and elevate the contents of yard, Wash. 'l'hi s  bolt-extractor is designed, 
a wagon by means of a team while atlached to p rimarily, for the removal of crown-boIts from 
the wagon and to provide means for enabling the crown-sheets of locomotives, a lthough its 
the device to be used in narrow passageways use is not l imited to this particular class of 
and between cribs, so a s  to carry grain to many work, since i t  will  be found to be an effective 
different cribs or bins without removing the means for removing bolts in other relations, 
machine or using a drag. especially those with round or other forms of 

MACHINE FOR H ULLING GREEN CORN . heads on which an ordinary type of wrench 
-W. CALDWELL, Circleville, Ohio, One pur- cannot obtain a purchase. 
pose of the i mp rovement is to provide an ef- N UT-LOCK.-D. W. PATTON, Moberly, Mo. 
fective machine especially adapted for remov- In use the nut is screwed on the bolt the dis
ing the hulls or skins from green corn after the tance desired and turned so that the flattened 
corn has be(m cut from the cobs, whereby to end of  the bolt lies parallel  to the grooves in 
provide a more superior quality of food prod- the nut, The staple is inserted in the grooves, 
uct than the ordinary canned, evaporated, or thus holding the flattened end portion of the 
dried corn. bolt between the two arms tb ereof and pre-

Of General I nterest . 

PROCESS OF M A K I NG A S O LUTION OF 
OXYHEMOGLOBIN.-W. J . . 1. HENDRIKSZOON, 
Hague, Netherlands. The method used in this 
process permits the complete recovery of a l l  
t b e  hemoglobin from t h e  blood-corpu scles with
out the use of any ether, which latter was 
hitherto necessary to the known methods. The 
complete extraction of the hemoglobin or the 
oxyhemoglobin is effected in the simplest man
ner and, moreover, renders possible the com
plete separa tion of the stroma. 

VAL VE.-C. D.  BALLARD, E lgin, Ohio. The 
cylinder of oil-we l l s  usually contains two 
val ves. The bottom or "standing" valve is 
stationary and coacts with an upper reciprocat
ing valve in raising the oil t hrough the well
tube to the surface of the ground. It i s  often 
necessary to remov" these valves to renew the 

venting its rotation. Means are adap ted to 
engage the edges of the nut and p revent acci
dental  displacement of the locking member. 
The latter being preferably of wire, its  outer 
ends may be bent out of alinement after its in
sertion, thus serving as an additional means 
for hol ding the same in p l ace. 

Heating and Lighting. 

H YDROCARBON-BuRNE R.-J. N. BLAIN 
and O. H .  SMITH, Ottawa, Kan. The object 
of this invention is to produce a burner which 
will present efficient means for carbureting 
the air let into the burner. A further object 
i s  to construct the fire-pan so as t o  enable the 
same to be readily inserted in an ordinary 
stove or furnace and to provide the same w i t h  
special means f o r  facilitating t h e  gasifying of 
the fuel when fed thereto. 

leathers, etc.  These 0lwra tions require consid- Household U tilities. 
crable time and delay, as well  as work, which WATER.CLOSl�T TA;\!K.-F� W. KINGSBURY, 
it is the obj eet of this invention to overcome , Evansville,  Ind. Mr.  K ingsbury's  invention is 

PENCIL-HOLDE R.- S .  .1 , L�'S'fER. Otter an improvement in water-closet tanks, and has 
Pond, Ky. The object had in view in this for its object to provide novel means for sup
case is the provision of a device which shall porting the tank and for h o lding it by the 
not only be novel and usefu l ,  but adapted to p l umbing connections in interlocked engage
hold a series of pencils  penholders, or similarly ment with the supporting means. The construe
formed instrumputl:, and a t  the same time he tion dispenses with the expensive and objection
constructed providing ready attachment and able hack plate or board and brackets ordinar
detachment of the holder from the article of ily employed. 
apparel such as a coat.  shirt,  de. l\fA'rCH-HOLDE R.-I\f. JAEGER, New York, 

FLY-TRA P,---.T. O.  \VDIDUST. Walker, Wash. I N. Y. The object in this case i s  t o  provide 
The fundamental principle of construction Is I a device that may be attached to a wal l or 

similar support and adapted to hold a full  
box of matches and so c onstructed that the 
matches will automatically feed downward to 
be removed one at a time, thus p reventing 
waste of matches and obviating danger from 
fire by matches falling on the floor and ig
niting by a person's shoes. 

BABY-WALKER.-H. VOIGT, SR., Winona, 
Minn. The purpose in this improvement is to 
provide a device usable in a house or out of 
doors, it  being sufficiently strong in construc
tion as not to be damaged by out-door ex
posure and by means of which a child learning 
to walk will have healthful exercise and 
amusement. It may be compactly folded when 
not in use. 

WATER-CLOSET SEAT.-F. W. KINGSRURY, 
}<jvansville, Ind. In this instance the inven
tion is an Improvement in water-closet seats, 
and has for its object the provision of a seat 
which wil l presen t no unusual appearance, will  
be strong and durable, and will have no sockets 
or other openings in its exposed faces to be 
filled by putty, l itharge, cement, or the like. 

COMBINED DRESSING - TABLE A N D  
CLOTHE S-PRESS. - II. KNAPP, Springfield, 
Mass. In the present patent the invention has 
reference to cabinets ; and the object of the 
improvement is the production of a cabinet 
which will constitute a combined dressing-table 
and clothes-press, which cabinet will  be of 
simple construction and ornamental in appear-
ance. 

Machines and Mechanical Devices. 

MULT I PLE-DRILL SOCKET.-J. P. By· 
LANDER, Portland, Ore. The purpose of the in
vention is to p rovide a socket in which three 
or more drills may be held and simultaneously 
operated. Means are p rovided for adjusting 
the relative positions of the drills and for ad
justing the socket for different lengths of 
drills. 

Railways and Their Accessories. 

SAFETY DEVICE FOR A I R-BRAKES.-J. 
JUDGE, Pittston, Pa. The invention pertains 
to means for applying the air-brakes to the 
cars of a train, and has for its  object to 
provide a device not liable t o  become inopera
tive, and adapted to insul'e proper observance 
of a danger or other signal designed for the 
engineer. 

RAIL JOINT.-T. BOWEN, Grove City, Pa. 
In this instance the improvement refers to 
rail-joints for secu ring together the meeting 
ends of railway-rails,  and has for its object to 
provide means adapted to clamp the ends of 
the rails firmly and hold them evenly toge ther 
at all times, thereby preventing the ends of 
the rai l s  from sagging and becoming worn by 
the consequent pounding of cars passing over 
them. 

'l'RA IN-SIGNAL.-G. D.  WATSON, Parkers
burg, W. Va. In applying the inven tion 
signal-p osts are provided at suitable points, 
and between these posts a plurality of inter
mediate posts are set, and these support wires, 
so that a fence or guard is formed adjacent 
to the track and on the side where dangers 
from landslides are expected. I f  a landslide 

H. 
occurs the movement of the earth or rocks 

EMERSON, New York, N .  Y. The invention 
w i l l  operate the wires and release a serna. 

pertains to a device for waxing thread, and is 
phore, which wiiI then descend into the dan

especially applicable for use on spooling-ma-
ger position. The apparatus may be made chines, where it is mounted at such a point 
useful at nigh t as well as in daytime. The 

that the thread in passing to the spooler may 
invention i s  applicable in preventing acciden ts pass through the device in order to be waxed. 
from a cave-In at a tunnel . It may p reve n t  I t  is designed f o r  t h e  reception of a solid 
an accident from the lateral shifting of a lubricating material in lumps--as, for exam-
track. It may also be used to prevent an pIe, paraffin or the like. 
accident from the destruction of a bridge. The 

COTION-GIN-CLEANING DEVICE.�F. II. signal will be operated n ot only by a pull in 

THREAD-LUBRICATING DEVICE.-C. 

TAYLOR, Kansas City, Kan. Mr. Taylor's ob
ject is  to provide means for c leaning the saw
cylinders of cotton-gins of the gummy matter 
which accumulates thereon under some condi
tions. He attains this end by a rubbing de
vice, which may form a permanent part of 
the gin o r  a temporary attachment thereto, 
and which when thrown into action alter
nately scrapes or rubs the sides of the saws, 
rapidly and f'ffectively removing the accumu
la tions thereon. 

ADDRESS-PRINTING ATTACHMENT.-W. 
L. BUCKSEN, Blooming Prairie, Minn. For each 
"perati6n of the p ress a wheel is rotated one 
step, and the parts are so designed that this 
provides for printing one name and moving 
the next type into a position where it can 
perform the printing operation the next time 
the drum rotates. The ink Is applied to the 
types in a convenient place, and they are 
cleaned on a fel t pad in an effective manner. 

ORFJ-SEPARATOR.-M. R. LYLE, Oakland, 
Cal. The device is especially adapted for ef
fecting the separation of gold from its ore or 
from gold-bearing sand and gravel.  The object 
is to p rovide a construction by means of which 
a s  the separation of the metal is effected the 
waste material will be constantly ejected. 
Means p rovide for reducing the forces to op
erate the device and to provide an arrangement 
which will p revent loss of metal in the waste 
sand. 

YARN-PRINTING MAC'H INE.-W. E. 
FORD, Thompsonville, Conn. The machine is 
such as Is used by carpet man'lfacturers in mak
ing tapestry and other carpets, rugs, and like 
fabrics. The object of the inventor is to pro
vide improvements in yarn-printing machines 
whereby a proper and intense rubbing or scrap
ing of the color is had to insure a thorough 
penetration of the color into the yarn, thus 
producing a printed yarn of high quality. 

SEPARATOR.-W. M. COOK, Ludlow, Vt. 
The invention reI a tes to grinding-mills  and the 
like reducing-machines for reducing dry sub
stances to p owder ; and its object is to provide 
a separator arranged to insure a thorough and 
complete separation of the tailings from the 
finished product in a comparatively simple and 
inexpensive manner. 

AUTOMATIC SELLIN G - MAC H I N E .  - W. 
ABEL, l) Lutherstrasse, Berlin, Germany. By 
means of this device complete security is ob
t a ined against the taking out of more cards 
than one or when layers of two or three cards 
each are placed crosswise one upon the other 
against the taking ou t of more than two or 
three cards, respectively.  At the same time 
i t  is effected tba t the pile of cards is not sup
ported on ly in the margins of the cards, but 
rests on the whole surface of the latter, and 
that the card to be pushed out rests flatly be
tween the remaining pile of cards and a flat 
supporting-plate and can be shoved out, moving 
in its own plane. 

PILE-F'A B R I C  LOOM.-F. A .  WHITMORE, 
Philadelphia, Pa. The object of the present 
invention is to provide a new and improved 
l oo m  for weaving pile  fabrics. To produce t h e  
weave a special heddle device is u s e d .  The 
invention is so arranged that the p i l e  warp
tbread is looped a round a lower ground warp
th read and tben passed between ground warp
threads and tbese l a  t ft'r are twisted between 
successive picks, so tbat certain members of 
a pile extend on opposite sides of the upper 
ground warp-thread. 

the wires of the guard-fence, but also by a 
rupture or breaking of these wires. 

Pertaining to Recreation. 

SWIMMING - MACHINE. - J. STUR, New 
York, N.  Y. An embodiment of this invention 
consists of a frame of tubular construction 
having a pointed forward end between which 
is fixed a fl oat comprising a hollow body con
forming to the frame and which is shaped 
like a cigar. The m achine is p rovided wjth a 
keel fixed to the float to prevent it from 
overturning and also p rovided with suitable 
p ropel ling means journaled in the rear end of 
the frame. 

TOY WAGON. - W. SLATTERY, New York, 
N. Y. This novel arrangement to Interest and 
amuse the young, consists of a four-wheeled 
structure having vertical standards adjacent 
to each wheel, on which are journaled spools 
or reels adapted to be driven from the peri
phery of the wheels and also themselves driv
ing ornamental spinning devices in an elevated 
position. 

SPRING FISH-HOOK.-A. S. MARTIN, Gen
eseo, Ill. The invention relates to hooks of 
the type in which a spring-actuated auxiiiary 
hook is released when the fish strikes a t  the 
bait, thus allowing a p lurality of hooks to 
obtain a firm hold upon the fish, and thereby 
preven t its escape.  The device is especially 
useful in the catching of quick-striking fish. 
such as trout or bass. The hook is only op
erated by actual contact. 

Pertaining to Vehicles. 

VEHICLE-WHEEL.-T. T. CHALONER, New 
York, N. Y. The object of the inventor is the 
provision of a yielding tire of novel construc
tion that may be placed on a wheel having a 
metal tire and serve as a substitute for a 
penumatic tire and having a l l  the yielding 
qualities thereof without the danger of de
struction by puncturing or wear. 1"be inven
tion may be applied to a wheel having a pneu
matic o r  a solid-rubber tire. 

SPEED AND D I STANCE I N D ICATOR FOR 
VEII I C LE S.-C. R. JOHNSON and C .  KNOFF, 
New York, N. Y. The invention pertains to 
improvements in devices designed to be at· 
tached to vehicles, particularly automobiles, to 
indicate the speed of trave l ,  the miles covered 
in a single run, and the total number of miles 
traveled, the object being to provide a deviee 
that will be simple in construction and accu
rate in operation. 

BICYCLE-LOCK.-S. HAYFORD and K .  HAY
FORD, Turtle Bayou, Texas, In this patent the 
object of the iuvention is to p rovide a bicycle
lock which forms a permanent fixture of the 
bicycle, is  completely out of sight, and ar
ranged to lock the running gear of the bieycle 
to p revent unauthorized persons from riding 
a way with the bicycle.  

Desl::;os. 

DESIGN IWR A LAPEL-BUTTON. - A. 
.10IINSON. New York, N.  Y. M r  . .  10hnson has 
invented a new, original , and ornamental de
sign for a lapel-button.  comprising a round. 
flat button placed in t b e  c('nter of two crossed 
oars. I t  is  very neat in appearance, 

NOTE.-Copies of any of these patents will 
be furnished by l\1unn & Co. for ten cents each. 
Please state the name of the patentee, tltIl'" of 
the invention. and date of this paper. 
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( 1 0296 ) Y. M. C. asks : Please give 
recipe for solution to oxidize n ickel . A .  To 
oxidize nick d ,  p l ace the a r t i c l e  for a short 
time i n  a d i l ute sol u l ion of potassium s u l p llidc,  
sodium sulphide,  or ammonium : -m lphide.  

( 1029 7 )  L. T .  says : We have a num
l)('r of kerosene barrel s filled with w a l e r  on 
top of our buil dings, to be used in case of 
fire.  a n d  du ring the winter are troublE'd con
sidera bly by the water freezing and bursting 
of barrels,  a l though we p u t  in one or two 
p a ils  of salt as a p reventive. We haye been 
informed that people were i u  the habit of 
standing a piece of :! x 4 pine on end i n  a 
bal'rel of rain water to p revent the bn rsting 
of the barrel. Would like to know tbe best 
preservative to m�e for prescrving the barrels 
against the efIeet of exposure to the s u n  and 
('lements. A .  I f  the barrels are open in one 
end, there should be n o  bursting o r  freezing, 
a s  the expan sion i s  not hindered. Ther<; 
would be n o  use in p u tting in a piece of pine 
wood. Salt is o f  use, but will not prevent 
freezing i n  extremely cold weather. Paint 
with aspbal t to preserve the barrels against 
lhe effed of sun and rain ; with good a s p h a l t  
the l ife of s u c h  a b a r r e l  b e c o m e s  al most i n 
definite. 

( 1029 8 )  F .  A. S .  asks for a strong glue 
tba t can be held over a flame and then be a p 
p l ied. A. Some of the so-called ma rine glues 
are used in this way : ( A )  Naphtha, 1 pint ; 
pure rubber , Cll t in to shreds, 1 ounce. l\lacer
ate for 1 0  t o  1 :2  d a y s  a n d  t h e n  rub ont smooth 
on a plate.  Then m i x  2 p a r ts of she l l a c  with 
1 "art of this solution. l\lelt at about 2;:;0 
deg.  F. for use.  ( B )  Dissolyc 1 0  p a r t s  of 
caou tchouc i n  1 2  parts of refined petroleum , 
by digesting for 10 days to 2 weeks. Then 
carefully melt 20 parts asp h a l t  and when 
melted, pour in the other sol ution. Keep warm 
( in hot water ) ,  and stir until uniform. Pour 

inlo greased molds and allow t o  harden. These 
marine glues are very s t rong. 

1 part a l uminium, 1 part of 10 per cent phos
phor tin, 8 parts zinc,  32 parts tin, by weight, 
makes a good-flowing solder. Canada balsam 
i s  used for flux. 2 .  What i s  the voltage of an 
E dison-Lalande battery cell, such as is used 
on gasoline engines, and will i t  be e i ther tem
porarily or permanently exhausted by running 
a small motor for an hour o r  more "? A.  The 
vol tage of an Edison-Lalande cel l is alJOut 
7 - 1 0  volt. Their s ma l l  internal resistance 
greatly increases their amperage and capacity 
to from 100 t o  300 hours. They are n o t  ex
hausted on short runs. 

( 10303 ) C .  E .  D. writes : In a recent 
issue G .  1\1. T. asks c oncerning the f a l l ing of 
two s pheres of same size b u t  different weight, 
and you reply that they will fal l  in a vacuum 
with the same velocity, likewise the same i n  
a i r .  'r h e  l a t t e r  p a r t  of the a n s w e r  i s  manifestly 
incorrect, for i t  wou l d  indicate that falling 
bodies are n o t  resisted by the a i r. Th e weight 
of the body i s  the power to overcome the re
sistance ; a n d  since the resistance is the same, 
the heavier hody will  fall  faster.  Any other 
conclusion will not produce added speed. 
A.  ""e fear our answer to the query wa s  not 
sufficiently exp licit.  Two bodies of the same 
size but of different weights will  fall with 
different velocities in the a i l'  after they have 
fallen a sufficient time. Aluminium i s  more 
than :!.OOO t i m c s  neavier than the a i l'  a t  nor
m a l  p ressure. A t  or near the beginning of 
i t s  fa l l  the a i r  w o u l d  resist an aluminium ball  
i n  the same degree as one p ouud would re
sist the motion of a ton. How sl ight that 
wou l d  be any one can See.  I t  would be im
perceptible  under m oderate velocities .  How 
little the a i r  resists nea vy dense bodie s can 
be seen by considering how swiftly a stone 
or bullet  cuts tbe air. Lead i s  more than 
8,700 times heavier lhan the air,  and is i n  a 
h igher degree able  to overcome the resistance 
of the air. There is n o  question that the 
lead ball  will  acquire the greater velocity. 
'1':h e height from which the balls a re dropped 
must be greater than i s  usually available for 
such experiments in order t o  make this dif
ference appreciable. Om correspondent i s  quite 
right i n  his a rgu men t ,  and the resul t  will be 
a s  h e  says if there i s  a sufficient distance for 
the fa l l .  It will proba bly be necessary to 
drop the balls  from a height of about 200 
feet t o  m ake a pe

"
rceptible difference in the 

time of fa l l .  

( 10304 ) C. H. asks : Please publish 
i n  your Notes and Q u e ries column direction s  
f o r  constructing a Wimshurst static electric 
machine capable of producing a half or three
quarte r-inch spark. A.  You will find full in
structions w i t h  working drawings for making 
a Wimshurst machine i n  our S UPPLE MEN'£ 548. 

Other val uable articles a r e  contained i n  S up
PLEMEN�'S ti84, 647, and 648, which w e  send 
for ten cents each. I t  is  not our practice to 
print again what we have a l ready publ ished, 
bu t to refer inquirers to the p roper n u m bers, 
in which they can find what they require. 

( 10305 ) A. C .  B .  says : Please settle 
the fol lowing a rgument : A says that a wheel 
coming i n  contact a t  its bottom s u rfa ce meet
ing with resistance will speed faster a t  its 

( 10299 ) G. H .  M. asks : Can a battery upper smface than at point of contact. B 
be made where one of the electI'odes used 
i s  gold ? If so, what i s  the other electrode, 
and what i s  t b e  exciting- fluid used '! A .  We can 
see n o  rea son why a battery may not b e  made 
with gold for a negative element,  and any 
metal w h i c h  will  be acted upon by the liqnid 
used for the posi tive element,  if one wisbed 
to do so. Plat inum was used in this way in 
some of tbe older forms of cel l .  It was re
placed by carbon as a cheaper roaterial.  And 
the ca rbon of almost any cell  may lJe replaced 
by gOld. 

states speed is identical a t  both points. A. A 
rota t ing wheel of any sort turns about its cen
ter, so that a l l  the parts of the rim move w i th 
the same velocity, that is,  while one point 
turns through five degrees of a circumference, 
every other part turns thro ugh five degrees. 
This m u st be evident, since the wheel does not 
break apart,  as i t  would do if one pOint went 
faster than any o ther point. But i f  an eye 
were on the s u rface of the ground j n s t  by the 
side of the rim of the wheel a s  i t  turn s  to that 
eye, a point of the rim would seem to come 

( 10300 ) J. M. C. asks : How many down toward it and come to rest by the side of 
the eye, instantly that point of the rim would 
move again and rise np into t h e  a i r  t o  the top 
of the wheel.  To such an eye the point of the 
whee! in contact with lhe earth i s  a t  rest. I n  
y o u r  discus sion A s e e s  o n e  feature o f  t h e  mo

wa lts are required to 1 6  candle power in
candescent lamp per hour ? Also,  about the 
average price p e r  thousand watts of electric
ity. A .  Incandescent lamps for best service 
are made for about R 1,6 watts pel' ('Hndlc, or 

tion of a whepl and D sees anotber feature, ti5 wa t t s  fo r a 1 6  candle power lamp .
. 
�h� 

and both a r e  right, for tbe wheel has both m oprice for service is differen t l y  rated in dl el- I 
tions at the same time. We wish this question ent p l aces.  l u  l a n;e c i t i e s  i t  i s  a b o u t  2 cen t s  
m ight come t o  rest i n  t lt e  gro u n d .  Some o n e  1)('1' a m p e r e  h O ll r a t  1 1 0 volts ; in s m a l l  plaCeS 
asks i t  nea rly every month. flee answer to the rate i s  oftpn so m u c h  a l amp-mon th, the I Queries Nos. 962:!, 9636, 9 6 7 H .  Every possitime of l ight ing n o t  b e i n g  (,onsidered . 
b l e  feature of the moti on of a wheel is consid-

( 10301 ) C .  B. says : I want a magnetic ered in one or another of tbese a n swers. 
coil capable of a t trae i ing an arma l ure a d i s- I ( 10306 ) E. E. L. asks : 1. Would like 
tanee of % o f  a n  inch. Th e circuit  will  I!a

l 
ve

t 
to make inquiry as to the p r obable n u mber a

. 
p ri:'s�u r e  

.
o f  110 Yol ts, at 1 0  a n�pere�: ;' 1a I of thc earth's magnetic  lines of force p e r  SI:e COlI  'V I I I  I 

.
nppu, and a l s o  SIze ,vue . A .  i 

square inch passing over the earth's :::.; nrfaee at " 0  do not a (]vH�e yon to lW11{(� a magnet a s  I t h e  equator. A .  'Ye h a v e  n o t  t h e  figll t' (' s  a t  you propOR(' to c a r r y  1 0  amperes a t
. 

110 volts I h a nd for in tensity of the earth's magne l i s m  at preS� tl l'e /01' thp l) ll l'P O S(� of att1'ae l Ing a� a 1'- t h e  equato r. You can p (,1'haps obtain them mature .y. of an inch. I t  W�U l? �'eq l�l r�t 
a 

from Ow ll i r., ctor of the U. S. Coast and Gpola rge w ire a n d  be ye ry heavy. t I S  a 1' )(' e1' detic S u r vey, 'Yashington, D. C. 2. \\"That h� to ww one a m pPl'c and have a p a i l' o[ 100-
volt  l U lll P S  in p a r a l l t:'l as a r('�istance.  rrhe 

I the b oiling point of chemically p u r e  \yalP)' i n  
vt' sH(' 1 8  of the difi\)l'pnt common JTI P t a l s ,  and coil  \v i l l  J'l'q uirc lo b(� \\"OU1H1 t o  10 ohm� 1'(-'- I 

O
'
f a l H o  i n  a n  earthenwa l'c vPRsel '! A .  Purc wa-:-:: i s tance and N"o . �4 w i re may 1H' u s e d .  

tel' boil s ,  a t  100 dc'g. C .  w h e n  t l w  baroIl1pte l" this a!Jout 400 feet will  he requi r",l. 
stands at 760 m i I I i m e t- e l's,  and the thprlllolll etel' 

( 1 03 0 2 )  C. S.  N .  writes : 1. Having ' 
i n  HlP o pen a i r  i s  a t  the free"in;:: p o i n t .  We 

n o ti e (' d  iu :v o11r � () k s  and Q u r r ies column a a r e  n ot aware that the containing v(,ssel  has 
�bol' t  t i m e  ago that borax u n f1  good m anag('- ! any effeet u p on the boiling point of a l iq u i d  
llH 'nt are the b(��t for wpl<1 hlg' sh�(-'l. I wh :l h  to I contained in it. :1 .  'Yhat i s  the t e m p e r a t u r e  
s t u tp t h a t  w h i l e  both a r t:'  indispensable.  I a t  \vhich an e l ee t l'o-magnet <'eases to be m ag
find tha t an o n n ('(' of cn t'bonat(� of i l'on to n('tie ? A. Tron ('ensps to 1)(" mag'netic at a l'pd 
the pound of borax iH a vcry good addi t i o n .  IwaL 4 .  I s  i t  pORsiblc t o  i wm l a 1 e  a fI (HVing 
Can yon inform m e  wlw tlH' 1' a J n m in i u rn can he stream of \va ter,  a s  frOln a hORQ,  so that a n  
sol del'('d w i t h  1 0nd-and-lin sol <1('}', nTHI in what electrie ('u l'rf'nt will  not fl o w  to thp f'arth '? A .  
propol 'tions 't A I :-; o ,  w h a t  kill d  o f  a d d  i o  usc : 'Yater, p u n' w a t er.  i s  an insu l a t o r  o f  i h':;f'l f, 
A. L(�n(l-and-tin soIdf'l' a l on e  i s  not slIitalJle and a tll l' l 'ent of plect r i c i 1 y  cannot fl ow along 
for soldering almnin i u w .  A solder made of u stream of water from a 110se discha rging 

pure water. Atmospheric electricity or e lec
tricity of very high potential w i l l  discharge 
over an insulator, as does l ightning, and Leyden 
jars.  and waves from wireless telegraph trans
m i t tel's ; but hydrant water does not to any 
great extent carry the electricity of 110 volts 
such a s  i s  used on lighting c ircuits. We a re 
a ware that the popular impression is quite 
different from this. We do n o t  know how to 
insulate a hose at i t s  nozzle when the other 
e n d  of the hose i s  attached t o  the earth. 

( 10307 ) W. L. J.  asks for an acid
p roof cement. preferably one which will  stand 
a reasonably high temperature. A .  Try a putty 
made of l itharge and glycerin. 

( 10308 ) L. A. D. writes : I am a stereo
typ er. What will I put in paste t o  make tbe 
matrix hard after i t  i s  dry '! Give me a recip e  
for backing powder. W h a t  i s  t h e  c a u s e  o f  
blow holes i n  plate and cure for it 'f A.  Paper 
matrices for making s tereotype plates from type 
forms, used in newspaper offices, a r e  p repared 
a s  follows : Make a jelly paste of fl oUl" ,  starch, 
and whiting. Dampen a sheet of soft b l otting 
paper, cover its  surface with the p a s te, lay 
thereon a sheet of fine tissue paper, cover the 
surface with p a ste, and so o n  until  four to six 
sheets of the tissue paper have been laid on. 
The combined sheet thus made is then placed, 
tissue face down, upon the form of typ e s ,  which 
are p reviously dusted with whiting, and with 
a brush driven down upon the types and there
o n  al l owed to dry. The operation of drying i s  
fa c i l i tated by having the t y p e s  warmed by p l a c 
ing t h e m  upon a steam-heated t a b l e .  A blanket 
i s  placed over the paper du ring the drying 
opera l i on. Probably thorough drying w i l l  avoid 
the difficulty you mention. 

}<Jlectric Machinery," price $6, a s  the leading 
authority. H a wkins and Wallis's "Dynamo," 
price $3, discl1sses the principles of the ma
cbine. Wiener' s "Designing of Dynamos and 
Motors," price $3 last edi tion, i s  con s idered a 
reliable work. Parkhurst's l i ttle book, price 
$1,  contains the p l a n s  and detai l s  of two little 
motors which h e  designed. I t  has n o  instruc
tion i n  reference t o  the mode of designing. The 
book "Electrical Designs," price $ 2 ,  contains 
a large number of p lans of machines, some of 
which would probably be useful to you. The 
only way t o  learn the art of designing thor
oughly i s  to take a course of electrical engi
neering and then work in the shops of some 
one of the great electrical c o mp anies. You w i l l  
t h e n  b e c o m e  a designer with originality in y o u r  
designs. 

( 10314 ) K. G. B. asks : 1. Will you 
kindly inform me through your valued paper 
whether there is any way of finding the "con
stant" of a Thompson recording wattmeter 
from the type, class, etc., a s  stamped on the 
metal plate attached to i t ? To illu strate : 
What wou ld be the c onstant of a Thompson 
wattmeter Type M, Form E 3 ,  Class 50, 220 

volts "? The constant of these meters i s  al
ways marked i n  ink,  which makes i t  easy for 
electric ligh t companies, if  they are inclined 
tbat way , t o  change i t  to a higher figure. thus 
making the meter register more current than 
i s  consumed i n  fE'ality.  A.  'l"ho constant of 
a Thomp R o n  recording wattmeter may be 
roughly verified by the following method : 
'rurn on a num]ler of l a m p s  of a rated number 
of w a l ts. Multiply the watts per lamp by 
the numb"r of lamps.  Observe the number of 
seconds required for a revo lution of the disk, 
and m u ltiply the watls uSl'd by the n u mber of 

( 10309 ) W. S .  S.  asks for a reCipe for seconds per revolution of disk. Divide t h is 
a soap to clean woodwork that will not in.iure product by 3,600, the number of seconds in au 
the finish or varnish or paint,  but · a t  the same h our. The quotient is the constant required. If 
time remove the dirt. A l s o  if such a soap a stop-watch is used the seconds per revo lu
w i l l  do the work. should l ike i t  for cleaniug tion can be found with great accuracy. The 
carpets o r  rugs, so that same will n o t  be left rpason this  is only a rough met bod i s  that lamps 
sticky a n d  sliff. Understand the�e a r e  re,:eipts I as they g�'ow o l d  take more t�an thei

.
r rated 

for such soaps.  A.  '1'0 elean pamt, prOVIde a number of watts. The meter I S  n o t  hable to 
p l a te with some of the best whi ting to be had ; over-record tbe service, since the disk is n o t  
h a v e  ready some clean warm w a t e r  awl a p i e c e  l i k e l y  to run t o o  f a s t .  A better way i s  t o  c on
of flannel,  which dip into the watN' and nect an accurate wattmeter in series with the 
squeeze nearly dry ; then take as much whiting recording meter to b e  tested, and compare the 
as will adhere to it ,  and apply i t  to the painted readings. :!.  Is there any book o r  manufactur
surface, when a littie rubbing w i l l  instantly er's  catalogue that will  give accurate informa
remove any dirt o r  grease. After which, wash tion o n  tbis subject 'I A. }<'os ter's "Electrical 
the part well with c lean watcr,  rubhing i t  dry Engineer's Poeket nook," price !l' 5  by mail ,  and 
with a soft chamois. Paint thus cleaned looks til e  c i rculars of the manufacturers. 
a s  well a s  when first laid on, without any 
injury t o  the m ost delicate c o l o rs. It i s  far 
better than using soap, and does n ot require 
more than half the time and labor. '1'0 clean 
paint, take 1 ounce pulverized borax. 1 pound 
small pieces best brown soap, and 3 quarts wa
ter ; let simmer till the soap i s  dissolved, stir
ring frequently. D o  not let  it  boi l .  Use with 
a piece of old flannel, and rinse o ff  as soon a s  
the paint i s  clean. This mixture i s  a l s o  good 
for washing c lothes. This would probably an
swer for cleaning rugs. 

( 10310 ) J. H. W .  asks : C an you tell 
me in your query department what i s  the best 
size w i re for the secondary winciing of a 
spark coil  for Ii gas engine ? Could the second
ary wire be too fine ? Have y o u  a good book 
on the subject ? A. Very rarely is any num
ber of wire less than No . 36,  A. W. G .  silk 
covered, used i n  the secondary of induction 
coils.  'rhe secondary cannot be too fine. We 
recommend upon this subject N o rrie' s Induc
t i on Coils,  price $1 by m a i l .  

( 1031 1 )  A .  M. L. asks : Kindly inform 
me through the flCIID['rIJ<'IC AMERICAN : 1 .  

What substances best conduct sound 'l A .  I f  
b'y best conductors i s  meant those th rough 
which sound travels m ost rapidly, the answer 

( 10315 ) H. H. asks : Kindly advise 
m e  of the method used for grinding glass for 
the mirrors of reflecting telescopes ; I mean 
more particularly the means of describing the 
curve h(�fo]'e lJeginn ing. Also,  if there i s  not 
a more p ractical way of getting a parabo l i c  
curve t h a n  that given in m o s t  tex t-books, 
which simply say i t  is the focus of a point 
equi-distant from the focus and di rectri x ? I 
understand the theory well  enough, b u t  often 
wonder if op licians have no more practical way 
of getting at it  than construc ting perpendieu
lars to the directrix and measu ring to the 
focus ; also, if in getting at a spherical curve 
of, say fifteen feet radius, i t  w ou l d  be neces
llary t o  use a compass 01' stick of that length 
t o  construct i t 'l  If you know of any publica
tion tbat would give me this information ""il l  
y o u  kindly l e t  me know of it 'l A.  A parabola 
is  most correctly described by locating a suf
fi ci ent number of points on tho curve and p ass
ing a line through these p o ints. Kent's "Engi
neer's Pocket Book," p l'iee $5, gives foul' meth
ods of descrilJing a parabola. In shops, the 
cu rves required a re first described of full size 
and a template i s  made for use in work. Lofts 
01' floors of sufficient size are necessary. For 
grinding lenses, forms are turned and used in 
the machine o r  by hand t o  shape the gIIlSS.  as given i n  Zahln' s "Sound and l\Iusic," price 
Orford's " Lc!ls Work for Amateurs" gives in-$2.50 by m a i l ,  i s  steel , 1 5 ,470 feet per second ; 
structions in this work. iron, 1 6 ,822 feet ; fir wood, lengthwise the fiber, 

1 5 , :! 1 8  feet ; aspen wood, a long the fiber, 16 ,- ( 10 3 1 6 )  N. J. R. asks : What are the 
677 fed ; white pine, 1 7,260 feet . Chladni ob- proper proportion s  of gas and a i r  to use for 
tained a velocity for fir much greater than th a t  the greatest explosive force of acetylene, gaso 
given, 1 H ,685 feet. 2. What substances a re line, and crude oil  gas ? A. The strongest ex
most opaque to heat 'l A .  Kent's "gngineers' plosive power o f  acety l ene gas is  made by a 
Pocket Book," price $ ;:; .  gives a s  t h e  resu l t  of mixture o f  1 part acetylene to H parts a i r ; of 
tests w i t h  Ileat at :1 1 0  deg. F. a list of 32 gasoline vap or, 1 part vapor to 8 parts a i r ; 
articles, of w h i c h  the best four are loose wool,  crude oil  i l l u m inating gas, 1 part gas to 6 of 
live geese feathers, l oose lampblack, and h a i r  a ir. See Hiscox' s book on "Gas, Gasoline, and 
felt.  Of course these are a l l  combustible, to O i l  Engines . "  $ 2 . 6 0  by mail .  
an extent. Of covtering materials,  for instance, ( 10 3 1 7 )  D.  P. asks : A says that the 
to p l'o l e c t  lee from mel ting, mineral wool and . . 1 

t f I I  1 1  . 
h a i l'  fe l t  a re t b e  b e s t .  In p r o tecting l i q u i d  m e c h a m c a  advan a g e  0 a mova 1 e pu oy I S  

a i r  f r o m  ex lernal heat to p revent evapomtion due to the fac t that it is a second-class lever. 

a vacuu m a s  perfec t  as possible has proved to B s ay s tbat the mechanical advantage i s  in 

be tbe l1"st insulator.  3.  What substances are the rope. A.  The mova ble p u l ley i s  a second

m o s t  incombustible '/ A.  A brick is probably class lever and the source o f  power. 'l'h e  rope 

the most i ncombustible th ing. I t  has been i s  only the medium of its  applicati on. A i s  

o n c e  burned in a k i l n  t i l l  everything c o m - correct. 

bustible in i t  i s  dest royed. Volcanic lavas are ( 10318 ) F. H .  asks : 1 .  I have a yoke 
alRo incombustiblc.  Furnace slag is of the and cores fO l" an elec t romagn(lt. Yoke, R by 
same charach'r.  1 � by 1 % inches ; corcs,  G by 1 inch.  I hav(� 

( 10312 ) J. M. C. asks : How m any a t  my disposal six la rge biehromates.  What 
. . . .  number of B. "". G. should I use, and how wa tts a 1 6-eandlp- p ower meandescent hght 

.
'vlll  

many p ouuds o f  the same t o  obtain the best liSP ': A .  S i xteen-('andle-po wer Iamp� of dIffer- I ' .  . .  , 
f th t f tt effects m connectIOn WI th my battery ? A. Use ('n t  types lIse rom ree 0 our wa s per 

I No. 14 magnet wire, and wind to a depth of candle.  
one inch on the spools.  Yon will  find in tbe 

( 10313 ) H. W. C.  asks : Please a d- new ed i tion of nopkins' ]<;xperimenta l  S cience, 
vise me as to what books y on recommend on price $ 5 ,  full directions for such a m agnet.  :! .  
d", ip;ning of m o l o r s  o f  t h e  two-pole g dison A l so if s u c h  a magnet c o u l d  be u s e d  fo r  dia
iYIW,  w i t h  points a s to pffect of ('hange of magnetic ('xperiments '? A. Y('S ; with polp 
a rea of poles.  position of greatest p u l l .  etc.,  pipet'S propf'rly shaped t o  bring the fl u x  to th(� 
p rice of s a m p  and where to be h a d .  W i l l i point whet>,' t he diamagn etic substance is S1lS
Pa rkhurst's $ 1  work cover it: ! A .  F"or the p('IHI('d. ,],h (,8<'.  too. a r e  i l l u strated iu Hop 
principlE'S (I f dc' signing of m oto1's on di rect k i n s .  R. Pl ease give me the best proportions 
current we recommend Thompson' s "Dynamo of water, bichromate of potash and sulphuric 



acid for bichromate cells \ water and acid in 
cubic cen timeters and bichromate in grammes ) .  
I have several recipes, but they all  differ with 
regard to proportions of bichromate and acid. 
A. There are many formulas for the bichro
mate solution. We cannot say which one is 
the best. Practice now is to  use chromic acid 
directly in place of bichromate of potash. In
deed, bichromate of soda is  to be preferred 
to the potash salt,  since it  i s  more easily dis
solved and the solut ion does not throw down 
crystals, as bichromate of potash does. The 
idea is to have a saturat.ed sol ution of the salt 
and add sulphuric acid to a proportion of about 
one In ten to one in twelve. If the acid is 
more tha.n on.e in ten it wil l  act too strongly 
on the zincs and the cell will overheat, the 
liquid "boiling" as it  is called. 

( 10319") W. M . H. asks : 1. May the 
direction in which the armature of a dynamo .  
or  motor revolves be governed a t the  wil l of  
the operator by change of current o r  other 
means ? A. A dynamo may be run in either 
direction by placing the brushes so that they 
lead in the proper direc tion. A motor I s  re
versed by changing the direction of the cur
rent in either the field or the armature, but not  
in both .  2. What means is employed to change 
the direction in which a t rolley car runs '! A. 
By throwing the reversing switch to change 
the current as above. 

( 1032 0 )  W .  D .  S .  says : In your 
"Scientific American Cyclopedia," under the 
head of "Soaps," is a formula for making "Yel
low Soap," the last of the list 01' soaps. I t  
gives : Tallow, ¥., lb. ; sal soda, 1 ¥., lb . ; resin, 
5 to 6 Ibs. ; s tone lime, 28 Ibs.  ; palm oil, 8 oz. ; 
soft water, 28 gal.  :;'urely this Is a misprint. 
Will  you kindly give me the correct formula, 
as  I wish to make a soap with sal  soda and 
l ime ? Also, could you give me the formula 
for making bisu lphide of carbon for kil ling 
gophers and weevi l ? A .  For the manufactur� 
of ordinary yellow soaps, the fats used are 
tallow, palm oil ,  and resin. These may be 
used In such varying proportions that a few 
general facts wil l  be of more value than one 
specific  formula.  Fats require from 13 ¥., to 
15 per cent of caustic soda for comp lete 
saponification. Rosin also requires a bout 15 
per cent. As caustic soda is more expensive 
than soda ash ( carbonate of soda ) ,  i t  is com
mon practice to take soda ash and causticize 
with lime. An excess of l ime is  usually used. 
One hundred parts of soda ash are dissolved 
and heated to boiling ; 7 5  to · 1 00 parts of l ime 
are then added, and the hol l lng continued for 
about one-half hour. It is  then allowed to set
t le , and the clear solution is used for making 
the soap. In  estimating the amount of soda 
ash requi red, i t  may be assumed that 100 parts 
of soda ash are equivalent to 7 5  parts of caus
tic soda. The p roportion of rosin used Is ex
tre mely variable, in some cases equal amoun ts 
of fat and rosin are taken, but this is not con
sidered excessive. For a good laundry soap 
the amount of rosin may vary from 25 per 
cent to 40 per cent of the fat taken. Carbon 
bisulphide is  now largely being made in the 
electric furnace. It could not be manufactured 
on a small scale. I t  can be purchased in any 
quantities at reasonable pr ice.  

( 1 0 3 2 1 )  A. B .  S.  says : I am usin� 
large quantities of soft zinc from which 1 make 
small  starn pings, leaving about 30 per cent 
that I am obliged to put into scrap. This scrap 
is worth to me 4 cents a pound, whereas the 
new material costs me 1 2  cents. My Idea would 
be to melt down this scrap that I have and 
reroll,  but in trying this I find that the metal 
becomes so hard that i t  breaks in rolling. I 
p resume that dtlring the process of melting, 
one or more of the component parts passes off 
in the form of a gas, or perhaps my appliance 
for melting is not what it  should be. I am 
familiar with the melting of copper and with 
the various al loys of brass,  bUt' this matter of 
remelting zinc and putting it in shape to stamp 
properly is something I am unfamiliar with. 
A. Melt tbe zinc at  the least possible tempera
ture, and paUl' into heated iron molds so that 
the cooling shall p roceed very slowly. Avoid 
introducing any iron accidentally into the zinc 
during the melting, as  iron causes brittleness. 
Adding 0 . 5  per cent lead makes the zinc more 
malleable. It should be rolled out at  a temper
ature of 1 50 deg. C. to  200 deg. C . ,  a t  which 
zinc Is  most malleable ; at  temperatures much 
above or below these limits,  the zinc becomes 
too brittle to rol l .  

( 1 0322 ) D .  J.  B .  w ishes to know what 
the back pressure per square inch would be in 
the cylinder of an engine operated by com
pressed air instead of steam, and where the 
air is all owed to expand fully In  the cylinder 
before the exhaust valve opens. A .  The back 
pressure at  the exhaust of an air motor de
pends entirely upon the cut-off point and the 
initial pressure as  with steam in p rinciple, but 
does not follow the same ratio. See Hiscox's  
book on "Compressed Air." 

( 10323 ) F. M . wishes to know the 
best chemical used to purify acety lene gas. A .  
First  wash with water  to remove ammonia. 
To remove the other impurities, chiefly com
pounds of phosphorus and of sulphur, the fol
lowing chemicals have been used : 1. Chloride 
of l ime ; lmless all ammonia has been removed, 
nitrogen chloride may form. 2. Solution of 
c"prous chl oride ; one liter of this solution 
wi l l  purify 14 to 16 ' cubic meters of gas. 3 .  
Solu tion of  chromic acid in sulphuric acid : 5 ¥.,  
li\"rammes of chromic acid will purify 1 cubic 
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meter of gas. 4.  Paraffin oil or  other hydro· 
carbon oils .  �olu tions 2 and 3 give the best 
result� 4 ,  used in conjunction with 2 or 3 ,  
increases the certainty of the  p urification. 

( 1032 4 )  C .  F .  H .  asks : Can you give 
me any information as to the mixture used in 
binding coal screenings t ogether that are made 
into briquettes ? A.  The best material  for 
hinding coal fines into briquettes, and the one 
most largely used, is pitch. Asphalt has had 
a limited use. Starch paste, residues from 
starch manufacture, dextrine, molasses, etc. , 
have been used from time to t ime experiment
al ly,  but are not p racticable. Various mineral 
substances, such as  clays, lime, water-glass, 
etc., have also been proposed, but naturally 
have the drawback of adding just so much ash. 
Occasionally, oxidizing materials, such as niter, 
are added, when it is desired to p roduce a very 
quickly burning briquette for the rapid gener
ation of high temperatures. 

( 1 0 3 2 5 )  M. G. M. asks : 1. With a 
current of 20 volts and where bare copper wire 
i s  used, is  there any waste of same current 
where n othing but dry pine is used for insula
tion ? A. There is always some leakage of 
current when bare wire is i n  contact with 
wood, aud. even over Insulators,  especially In 
wet weather. But in the case above there 
would n ot be much leakage so long as the 
wood Is  dry. 2.  How many feet of No. 36 
tinned iron wire l ike the inclosed has a re
sistance of 10 ohms ? A. I ron has very nearly 
six times the resistance of copper.  No.  36 
coppel' wire has 2.408 feet per ohm.  Ten 
ohms of No. 36 iron wire would be 4.02 feet 
long. 

( 1 0 3 2 6 )  S. R. asks for a g o o d  receipt 
for making a reliable fire extinguisher in 
powder form, one that is easy to prepare. A.  
For a cheap, dry powder fire extinguisher, 
bica rbonate of soda will  serve ; it may advan
tageously be mixed with 5 per cent to 10 per 
cent in some powdered minerai, as  flint, tripoli,  
chalk, etc. ,  to prevent caking in damp air.  A 
mixture of dry bicarbonate of soda with dry 
sal-ammoniac, and kept In a dry place, wi l l  do 
better, as it would yield both carbonic acid 
and ammonia. I n  a confined space fire extin
guishers of a type similar to gunpowder have 
proved effective ; the object being to fil l  the 
room with carbon dioxide, sulphur dioxide, and 
nitrogen gases, and thus choke the fire.  A good 
formula for this type of extinguisher Is  niter,  
60 parts ; sulphur, 36 parts ; charcoal ,  4 parts.  

( 1 0 3 2 7 ) W. R. asks what th e  differ
ent gases are which, if  introduced into an in
closed arc lamp will  turn the color red, green, 
yel low, b l ue, etc. A. Colored electric lights 
are ordinarily produced by coating the globe 
with an aniline dye, made in alcoholic solution, 
and mixed with a little varnish. We do not 
lmow any gas which cou ld withstand the heat 
of the arc for any time and which could color 
the arc. Some color can be imparted to the 
arc by soaking the carbons in solutions of 
sodium ch loride, strontium chloride, or  lithium 
chloride, and drying them thoroughly before 
using. The l ight of the arc itself is so Intense 
that it  is  very difficult to overcome it with 
any other colored light. 

gas, which has displaced coal gas in most cities. 

( 10 3 3 0 )  I .  D .  asks f o r  a formula for 
bluing iron and steel without heating. A. 1. 

From our Cyclopedia of Receipts, Notes and 
Queries : Scour the steel with a small quantity 
of  a strong aqueous solution of soda, rinse In 
';4 of e n  ounce chloride of iron, dissolved In 
5 ounces of water, and let it  dry ; then apply 
in the same manner a solution of 1-5 of an 
ounce pyrogallic acid in 1 ounce of  water, dry, 
and brush. Does not wear well without lac
quering. 2 .  'The blue oxide is  sometimes Imi
ta ted by using a thin alcoholic shellac varnish, 
colored with aniline blue or  Pruss ian blue. 3. 
To blue steel without heat, mix finely-powdered 
Prussian blue with rather thin shellac ; gently 
heat the steel and apply the varnish. 4,  I ron 
and Steel to Blue Without Heat-Solution of 
potassium ferricyanide and water, 1 : 200 ; solu
tion of ferric chloride, 1 :  200. Mix the two 
solutions and dip . 5 .  Antimony trichloride, 
25 parts ; nitric acid, fuming, 25 parts ; and 
hydrochloric acid, 50 parts. Apply with a rag 
and rub until the p roper color is obtained with. 
a p iece of green oak. 

NEW BOOKS, ETC. 

MANUAL OF WIRELESS TELEGRAPHY. By A. 
Frederick Collins.  Ne,r  York : John 
Wiley & Sons, 1906. 10 chapters ; pp. 
232 ;  9 0  illustrations ; 1 chart. Price, 
$1 .50 .  

This  book combines theo�y and p ractice, and 
while instructive to the general reader, is  
intended more especially for the use of tele
graph operators and engineers interested in 
wireless telegraphy. I t  i s  written in plain 
and simp le words,  and is for the most part 
free from rna thema tics and technical terms. 
I t  gives explicit Instructions for the wiring of 
s tations both ashore and on shipboard, and for 
the maintenance and arrangement of apparatus 
used In the principal systems. The author de
fines the attitude of the army and navy with 
reference to the employment of wireless tele
graph operators, and outlines the nature of the 
work expected . and the compensation therefor. 
A glossary of terms used in wireless telegraphy 
is included. The book contains little or no 
historical matter, and deals s trictly with the 
present stage of development. 

SWITCHBOARDS.  By William Baxter, Jr. 
N ew York : The D erry-Collard Com
pany, 1 9 0 6 .  8vo. ; pp.  192. Price, 
$1 .50 •

. 

This  volume deals with switchboards for 
both direc t and alternating current, and in
cludes an excellent section on circuit-breakers. 
It i s  intended primarily for the use of engi
neers and oth"rs who have to do with switch
boards in practice. The i l lustrations, both 
from p hotographs  and diagram drawings, ex
cellently supplement the text. 

ANIMAL MICROLOGY. By Michael F. 
Guyer, Ph. D .  Chicago : The U n i
versity of Chicago Press, 1906.  
12mo. ; pp.  240.  Price, $ 1 . 7 5  net .  

Dr. Guyer's book wil l  be found to  be a valu
able e lementary t reatise for the beginners in 
the study of microscopic science. I t gives 
greater attention to the detai ls  of procedure 
than to the discriminations between reagents 
br  the review of special p rocesses. As  the au
thor explains, the book attempts to  fam iliarize 
the student with the little "tricks" of tech-
nlque which are commonly left out of books 
and methods, but which are of such great Im
portance in securing good results. The Appen
dix includes a brief non-techniCal account of 

( 10328 ) H. M. asks : Can you give me 
Information as to what a transformer is and 
what it  I s  used for ? I have been informed that 
it  Is  much on the scale of an induction coil. 
If so, can you give m e  some scale by which 
to transform a l l O-volt current into amperes ? 
A. A transformer .changes an alternating cur
rent from one vol tage to another and from "me 
current strength to another. I t  cannot change the principles of the microscope, as wel l  as the 

volts into amperes.  In  that respect they re- formulre for a number of the most widely-used 

semble induction coils. An induction coil i s  a reagents. A concise ' table of a large number 

particula r sort of transformer, provided with a of tissues and organs, with directions for pre

condenser, interrupter, e tc. I t  Is  used a lmost paring them properly for microscopic investiga

entirely for raising the voltage. 2 .  Also, please tions, i s  also included. The Appendix concludes 

tell me how many vol ts It will  take to each with valuable directions for col lecting and pre

ampere, and a scale of how it should be wound, paring material for an elementary coulse in 

what size wire to use, and If the fine wire zoology. 

should be u sed outside or in ? A.  It  i s  imp os- MARINE ENGINEERS. By E.  G. C onstan-
sible to change amperes into volts. And as tine. 12mo. ; pp. 3 3 2 .  Price, $ 2 .  
to the winding, each o n e  is  wound for t h e  work O n e  p urpose of  t h e  author of t h i s  book, as  
i t  is to do. There is no general winding, exp lained in  the Preface, Is an unusual  one, 

( 10329 ) G. W .  L. asks : 1 .  What is namely, to furnish information to various 

the most economical method of generating car- classes of readers, incl uding paren ts and guar

bonic acid gas-not necessarily pure--In large dians, who may have some intention of educat

quan tities ? A.  The commercial sources of car- ing their sons to pecome engineers. Obscure 

bonic acid, Oll. a manufacturing scale, are as technicalities have been carefully avoided and 

follows : 1 .  By the burning of limestone. 2 .  basic  princip les have been l ightly dealt with, 
so as  :to indicate only the course best calcuBy the  action of acids In l imestone ( calcium 
lated to  secure that acquisition of knowledge carbonate ) ,  magnesite ( magnesium carbonate ) ,  
of the science of engineering and its branches or  dolomite ( calcium magnesium carbonate ) .  
which I s  the essential characteristic of the The acid used Is  sulphurlc. This method is 
engineer. used by the manufacturers of bottled efferves

cing waters. 3 . By col lecting the carbonic acid 
gas genera ted in the fermentation vats of large 
breweries. This source Is largely used in Ger
many.  In addition, the gas coming from 
many of the natural springs is collected. This 

AIR COMPRESSOR AND BLOWING ENGINES. 
By Charles H. Innes, M.A. London : 
The Technical Publishing Company, 
Ltd. ,  1906. 12mo. ; pp.  290. Price, 
$2. 

practice I s  also largely used in Germany. 2 .  Compressed air  has become of such great Im
Are there any known chemicals, or other sub- portance in engineering activity that the liter
stances, that will  decompose water, aside from ature discussing and treating of the subject has 
the  alkaline metals ? A.  Besides the alkaline grown to considerable proportions. Notwith
metals, water i s  decomposed by many of the standing this , the book in question here will 
hydrides and . carbides of the different metals. be welcomed by engineers interested In this 
'rhus calcium carbides decompose water with phase of the profession. The text is a reprint 
the formation of lime and acetylene. Also, of a series of articles which originally ap
vapor of water passed through red-hot tubes pea red . in The Practical Engineer. The discus
of different metals is decomposed into its con- sion incl ndes the properties of air,  calculations 
stituents. Vapor of water passed through red- of the work necessary for compression under 
hot coal Is decomposed, with formation of car- various circumstances, experiments with com
bon monoxide and dioxide, hydrogen,  marsh pressors, calcula tions of efficiencies, ' theories 
gas;' ( CR.) and other hydrocarbons : this Is , of valves for the equalization of pressure, con
the basis of the Industrial manufacture of water  structlon of blowing engines, and descriptions 

79 
of ail' compressors. 'I.'hc book is very ful ly 
i l l  us tra led. 
DER NACHWEISS VON SClIRIFTFALSCHUN

GEN, BLUT, SPERMA, U.s.W. By Prof. 
Dr. M. Dennstedt and Dr. F. VO igt
Hi.nder. B raunschweig : D ruck und 
Verlag von Friedrich Vieweg und 
Sohn, 1906.  12mo. ; pp.  2 4 8 . 

It is unfortunate tha t a t the present time 
there is  in existence no translation of this 
extremely interesting and well -written Ge rman 
volume. It  deals with the science of a ce l'lain 
phase of crime detection, and as is so often 
the case in the investigations of German ex
perts, i t  is  carried out with the greatest possi
ble degree of accuracy and attention to detail .  
The i l lustrations, comprlsmg mainly photo
graphs of actual examples from German crimi
nal records, are splendid. The book deals with 
the detection of forgeries, the recognition of 
blood stains, etc. , and is  t reated in accordance 
with the rules of pure scienQe, bringing into 
play very largely the use of photography. 
THE COPPER HANDBOOK. A Manual of the 

Copper I ndustry of the World. Vol. 
VI.  Houghton, Mich. : Compiled 
and published by Horace J. Stevens, 
1 9 0 6 .  8vo. ; pp. 1 , 1 1 6 .  Price, $ 5 . 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

January 8,  1 907. 
A N D  E A C H  & E A I\l I N O  T H A T  D A T B  
[See note at end of list about copies of these patents. J 
Acetylene generating a pparatus, C. Billy . . .  840 , 552 
AdvertiSing device , O. N. Moore . . . . . . . . . . . 840;--u77 
A i l' containing dust,  device for purifying, 

J . L . P a lous . . . . . . . . . . . . . . . . . . . . . . . . . . 840, 654 
Air filter, Wallace & Kellogg . . . . . . . . . . . . . . 840.5:1O 
Air, purifying, J .  M .  Dieterle . . . . . . . . . . . . . . 840;756 
Alarm device, electriC, J,  F. O ' Neill . . . . . . . 840,582 
Amalgam., apparatus for the manufacture o f  

reducing, H. P. E w e l l  . . . . . . . . . . . . . . . . .  8 4 1  006 

A
Amusement device, L. Moran . . . . . . . . . . . . . . 840:705 
nimal trap, J .  A . Ward . . . . . . . . . . . . . . . . . .  840,673 

Axle, pressed steel, R .  S .  G. Lane . . . . . . . . . 840 945 
Axle skein, C .  O .  Wilder . . . . . . . . . . . . . . . . . . . 840;981 
Axle suspension f o r  m otor vehicles. driving, 

C.  R .  G reuter . . . . . . . . . . . . . . . . . . . . . . . . . .  840, 842 
Axles, body support for, T. J. Lindsay . . . . . 840, 781 
Bags. satchels, purses, etc . ,  fastening f o r  

handles of, H .  B .  Welch . . . . . . . . . . . . . . . 8 4 0  9 7 8  
B a k i n g  powder making m a c h i n e ,  H .  M .  

' 

Brook . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  840 686 
Baling press, S.  J. Webb . . . . . . . . . . . . . . . . . . 840; 534 
Barrel, J. F .  East . . . . . . . . . . . . . . . . . . . . . . . . .  841 , 002 
Batteries, RutOIQ,atic_ engaging and disengag-

ing device for dynamo and storage, 
O . Bohm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  840 685 

Battery binding post, G. H. Cove . . . . . . . . . .  840;9 1 5  
Bearing, ball, A .  Riebe . . . . . . . . . . . . . . . . . . . . .  8 4 0  805 
Bearing, ball, J . Ii" Springer . . . . . . . . . . . . . . . 841 ;063 
Bed, F .  G .  Gale . . . . . . . . . . . . . . . . . . . . . . . . . . . .  840.616 
Bed, N. S. A. E. Myers . . . . . . . . . . . . . . . . . . . . 840, 645 
Bed, davenport, C. A. Jones . . . . . . . . . . . . .  � . . 840, 852 
Bed, invalid, E .  C. Mead . . . . . . . . . . . . . . . . . .  840, 787 
Beds, head and body rest for, L .  C .  Frickey 841,008 
;Bedstead corner fastener, M . G .  Merritt . . . . 840 R58 
Belt support, conveyer. C .  Rouse . . . .  841 , 053, 841 . 096 
Bent wood corners. making, A. Worsfold . . .  840 , 678 
Billiard cues, apparatus for shaping the 

ends of, F. W .  Sch roeder . . . . . . . . . . . . . . .  840 , 7 1 6 
Binder, A. Faifer . . . . . . . . . . . . . . . . . . . . . . . . . .  841 . 081 
Binder loc k ,  loose ]paf,  Risser & Reinhard t . 840,963 
Binder, temporary, L. M . Morden . . . . . . . . . . .  840, 643 
Binder, temporary,  G. C. Shepherd . . . . . . . . .  840,665 
Binder, temporary, W. S .  Mendenhall . . . . . . . 840, 949 
Binder. temporary, C .  Whetham . . . . . . . . . • . •  840, 979 
Bit. See B ridle bit.  
Blacking and paste receptacle a n d  attach-

men therefor, M .  Schuppe . . . . . . . . . . . . . .  840, 664 
Bolting cloth cleaner, M. J. B artlett . . . . . . .  840, 550 
Book, future sales record, E .  R .  Smith . . . . .  8 4 1 , 060 
Book m a r k ,  automatic, M. J. Conter . . . . . . . .  840, 475 
Book ring with locking arms. L .  M . Morden 841 , 034 
Boring m a chine, double. J. T. Towsley . . . . .  840,528 
Bottle stopper. D .  W. Whitaker . . . . . . . . . . . . 840 , 8 1 3  
Bottles, machine f o r  applying capsules to, 

E .  W .  Potts . . . . . . . . . . . . . . . . . . . . . . . . . . . 840, 7 1 0  
B o x e s ,  m a c h i n e  for use i n  making w i r e  

b o u n d ,  J .  J .  M i l l e r  . . . . . . . . . . . . . . . . . . . . .  840 , 703 
Bracelet, B . Peterson . . . . . . . . . . . . . . . . . . .  , . . .  840, 864 
B racelet locket, L. E. Sadler . . . . . . . . . . . . . . . 840,871 
Bracket . R .  Kent . . . . . . . . . . . . . . . . . . . . . . . . . . 840 , 773 
Brake, C .  N .  Frey . . . . . . . . . . . . . . . . . . . . . . . . .  840,837 
Brake, H .  C .  Neale . . . . . . . . . . . . . . . . . . . . . . . .  840, 951 
Brake shafts, holding and releasing mech-

anism for, A .  Miller . . . . . . . . . . . . . . . . . . . 841 , 091 
B ridle bit, J . A. Fretwell : . . . . . . . . . . . . . . . . . 841 , 007 
Briquet machine, J. H. Curell . . . . . . . . . . . . . . 840, 608 
B rooder, H .  E .  Keller . . . . . . . . . . . . . . . . . . . . . .  840,498 
Broom, dustless, J . R .  Price . . . . . . . . . . . .  841 , 045 
B rush, �'. Graul . . . . . . . . . . . . . . . . . . . . . . . . . . .  840, 693 
Brush, fountain, F. L. Brinn . . . . . . . . . . . . . . .  840 , 60 4  
B u c k l e ,  garment, A .  F. Stenzy . . . . . . . . . . . . .  840 , 878 
Builders' stagings, implement for dis-

mantling, J .  L. Robert . . . . . . . . . . . . . . . . . 841 , 050 
Building block, J .  Aitken . . . . . . . . . . . . . . . . . . 840 . 893 
Burial casket . W .  E. Swa rtz . . . . . . . . . . . . . . .  840, 810 
Button machine. H o p k ll)s & MlIIer . . . . . . . . . 840,939 
Cables, rods. tubes, and the like, apparatus 

for covering, P .  Schmidt . . . . . . . . . . . . . . .  840, 7 1 5  
C a mera, magazine developing, L .  MandeL . . .  840, 786 qa D ,  E .  Eckart . . . . . . . . . . . . . . . . . . . . . . . . . . . 840, 484 
C a p ,  child ' s ,  L .  Steinthal . . . . . . . . . . . . . . . . . .  R40 . 967 
C u r  bracer, fruit, N . C. Ives . . . . . . . . . . . . . . . 840,770 Cur construction, J. R .  C a rdwelL . . . . . . . . . .  840 , 9 1 0  
C a r  d o o r ,  g r a i n ,  Cook & Harvey . . . . . . . . . . . . 840,751 
Car draft a n d  buffing gear o r  rigging, M .  A. 

Garrett, reissue . . . . . . . . . . . . . . . . . . . . . . . 1 2 , 587 
Car, dumping. O. E. Hennan . . . . . . . . . . . . . . . 840,624 
Cal' end construction, .E. I. Dodds . . . . . . . . . . 840, 829 
Car, gondola , A .  E .  Ostrander . . . . . . . . . . . . . .  840, 797 
C a l', hopper bottom gondola, A .  E.  Ostrander 840, 798 
Car, passenger. R. H .  & M .  E .  Moore . . . . . . 840 . 7 04 
C a r  steP. pivoted. G. Hagberg . . . . . . . . . . . . . 840 , 619 
Car uncoupling mechanism, railway, H .  T. 

Krakau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  840. 774 
Cars, making metallic sills for, E . I.  Dodds 840, 830 
Carbureter, E .  D .  Pa rrott . . . . . . . . . . . . . . . . . .  840, 708 
Card, reSistance, H. Sawyer . . . . . . . . . . . . . . . . 841 , 054 
Card, score . W .  F .  Connolly . . . . . . . . . . . . . . . .  840, 827 
Carding machine cleaner, R.  Couture . . . . . . .  840, 476 
Carouse], water, W . D. Burke . . . . . . . . . . . . . .  840, 905 
Carpet cutter, Gamston & Coward . . . . . . . . . .  840 . 928 
Casein compound, B .  B .  Goldsmith . . . . . . . . . .  840, 9�1 
Cf'll case m a chine, G .  W .  Swift, Jr-. , reissue 1 2 591 
Cellulose, solution of, E c k  & Bechtel . . . . . . . 840 , 61 1  
Center. collapSible, E .  W .  Utzler . . . . . . . . . . .  840 , 672 
Centrifugal machine. F.  Kaehl . . . . . . . . . . . . .  840, 497 
C h a i n ,  R .  E. Weinland . . . . . . . . . . . . . . . . . . . . . 840,535 
Chain fastening.  A . ' Specht . . . . . . . . . . . . . . . 840, 808 
Chain hook, J .  Brouse . . . . . . . . . . . . . . . . . . . . . . 840 , 473 
Chair. See Roc king and reclining chair.  
Chair, J. Barta . . . . . . . . . . . . . . . . . . . . . . . . . . . 840 ,46.� 
Cbeese cutting machine, W .  H. Scott . . . . . . .  840. 80r. 
Cigar cutter and lighter, F. A. Widmann . . .  840, 980 
Circuit breaker, E . M. Hewlett . . . . . . . . . . . .  840. 848 
Circuit closer. time. W .  S. Guthrie . . . . . . . .  840. 562 
C i rcuit controlling mechanism , automatic, 

H. G .  C rawford . . . . . . . . . . . . . . . . . . . . . . . . 840, 557 
Ciamp, J .  N. Hake . . . . . . . . . . . . . . . . . . . . . . . . .  840,620 
Ciasp, A .  H. Cohn . . . . . . . . . . . . . . . . . . . . . . . . .  840. 750 
Cloth cuttlnl: machine, J. B.  Gury . . . . . . . . .  840,761 
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Clothes drier, C. Steuben . 
Clothes lack, E. M. Palml:-'l' 
�lothes rack, folding, D Sbpi loci-.. . .  . .  . 
( J over buncher, :F'unk & MICkl(' 
Clutch . "T. A. E. HenricL . . . .  : : : : : : : : : : : :  
Clutch coupling, friction, H. H. Benn . . . . .  . Clut<:b. fnction R Hurr 
Clutch. friction' .J: W B���:I; " " " " " " "  
Clutch, friction, S. Upton . . . .  : . : : : : : : : : : : : :  
C:oat hook, locked, A. C .  Pegan . . . . . . . . . . .  . (�ock, basin , Mueller & Schuermann . . . . . . . .  0 ( ock, sclf-closing, II. Mueller . . . . . . . . . . . . .  . 
Cokf' oven Rothberg & Ernst . . . . . . . . . . . . . 
�opn:, fabric horse, W. B Estes . . . . . . . . . .  0 

() orImeter, C. H. White. . . . . . . . . . . . .  0 • • • •  
Cnlu�n. stavf', G. W. Loggie . . . . . . . . . . . . . . 
(;omhmation lifter, J. B Ortt . . . . . . . . . , . . 
( (llllminuted material, feeder for, G. S . 

840 , 80() 
840, 512 ti41 , \}i.)S 
840 , 615 
840, 847 
840,742 
840, 626 
840,687 
840,882 
840,800 
841 , 093 
841 , 092 
841 , 052 
841 ,005 
840,538 
840,639 
840,650 

Heath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 840,845 
Commutator hrush and holder for dynamos 

and the like. J. A. Misland . . . . . . . . . . . . 840, 506 
con�Tr;tf' . .  ��� . ��t

.�
l 
. .  
s���;�

ur
�
,
. :�' . .  ':: �

i
�.
z
�:: 840 571 

Concretp bl?ck machine, H. Ie Burrill . . . . . 840:907 Concrete brIck machine, J Carlen . . . . . . . . . .  840, 9 1 1  
Conc.rete columns, a ppa ratus for construct-

mg hollow, F. Locher . . . . . . . . . . . . . . . .  840 638 
Concretp columns, mold. for constructing hol-

' 
low, F. Locher . . . . . . . . . . . . . . . . . . . . . . . . 840,637 

conc��tb
i�

����
S 
ap:ara�us for constructing, 

Conveyer, C. "T . Lev�il�Y 
. . . . . . . . . . . . . . . .  . 

Conveyer, F. R. Willson J�" " " ' " o . .  , . . . 
840,998 
840.502 
840, 729 

Conveyers, trippf'r or d('iive�'e� ' f��' . b�it . .  B' 
Morton . . . 

' . 
840, 579 

ConveYf'rs, tripp�� '  0; " 
d�ii'v���� ' . f�� 

. 
'b�it' 

C
A . • B. Proal . Jr . . . . . . . . . . . . . . . . . . . .  : 840 585 

onveymg apparatuss ,T H. Gilman . .  . . . 841 :085 
ConvE'ying apparatus, tripper or deliverer 
C 

for, Robins & Bald" in . . . . . . . . . . . . . . . .  840 587 ooker, steam, N. N. Chase . . . . . . . . . . . . . . . 840
'
823 Cooking u�ensil cov�r, P. F. Gaenzle . . . . . . .  0 840;762 Core moldlllg machme, U. G. Augustine . . . .  840.737 Corn sheller, W. Bay ley . . . . . . . . . . . . . . . . . . .  840 466 Corset clasp, C. H. Cunningham . . . . . . . . . . .  R40

' 
918 Cotton boll opening machine, W. I .  Lowe . . 840,784 

Counter, foWable. S Soda . . . . . . .  . . . .  . . . .  840 719 Crane and the like, floating Bode & Bottcher 840
' 
684 Cranf' and tip car, automobile, P. ;T. Healey 840

'
489 Crucible. E A. Colby . . . . . . . . . . . . . .  840 82 5 . 840

'
826 Crystallization apparatns. A. L. MarshaiI . . .  841 :030 Cultivator, N. B. yingling . . . . . . . . . . . . . . . . .  840 545 Cultivator, G. E. Barrett . . . . . . . . . . . . . . . . . . . 840

'
898 

Cult!vator attachment, W. Tlerman . . . . . . . . 841 ;071 CultIvator disk attachment, M. p. Buckley . 840,606 
Cultivator, hand G. H. yarbrough . . . . . . . . . 840 , 679 Curta!n fixture. adjustable, J. J. Kiser . . . . . 841 , 089 Curta�n or shade. window, E. T. Bell . . .  0 " 840,682 
gur�ain po�e, ,T. Perry . . . . . . . . . . . . . . . . . . . . . . 841 , 044 

�u
t
r
t
a n ro . Snyder & Potts . . . . . . . . . . . . . . . 841 , 062 

, u  I�g implement, A. B. Bennett . . . . . . . . . 840 . 468 C:ramd process H. B. Goetschius . . . . . . . . . .  840. R40 

g���lr 
s�;!l��atJr, D. �. Morgan . . . . . . . . . . 0 R40. 644 

Il 
t'f ' 

� . , .  W. D,ckey . . . . . . . . . . . . . . . . 840. 921 
en I tIce. . P .  Barnard . . . . . . . . . . . . . . . . . . R40 7R8 

Dpl·a.ilment guard, A. Anderson . . . . . . . . . . . .  840: n3 
D�rrIck, J W Stolkrantz . . . . . . . . . . . . . . . . . . 841 066 
DIggf'r. Sef' Weed digger 

. 
D!splay holder for windo";s, S. Golombek . . 840, 618 
DIsplay stand C. T. Jackley . . . . . . . . . . . . . . . 840 493 
Diimlaying: nnd vending device, C. IJ. Ma-

' 

. loney . . . .  . .  . .  . . .  . . . . . . . . . . . . . . .  840,702 
Dltc�lng and grading machine. automobile. 

. G. Bunnell . . . . . . . . . . . . . . . . . . . . . . . . 841 on 
Dit('hing machine, Goergen & Dierlf'rich . . . .  840 ;61 7 
Door ('heck and spring, combined, J. H. 

Shaw . . . .  . . . . . . . . . . . . . . . . . . .  840, 872 
Door lock, J SlI,," . . . .  . . . . . . . . . . . . . . .  840 666 
Door openpr A. & W. Kirchner . . . . . . . . . . . . 840

'
o::�O 

Door oppning meehanism. F. Ditchfield . . . . .  840 :757 
Door �ecurpr . fJ R Furhs . . . . .  0 • • •  • • •  • •  840 486 
DoorFl and tracks thf'refor. rollpr snpport for 

' 
edgewise movable. A. E. W. Wyeth . . . .  840, 732 

Draft npparatus, T W. Huckle . . . . . . . . . . . . 840,942 
Draft appliance. F . •  Terdone . . Tr . . . . . .  0 . . . . . .  841 017 
Draft eqllalizpr Dptrick & Weaver . . . . . . . . . 840:755 
Draft equalizer, J. A & .T. J. Flanagan . . .  840, 835 
Dra"er guide. O.  B. Starkwather . . . . . . . . . .  840 874 
Drill, T E. Adams . . . . . . . . . . . . . . . . . . . . . . . .  840

'
891 

Dr!lI. columns, foot plate for. A. D. Kenyon 841 :019 
Dnv:ng and rpvPfsing mechanism. F. Snow . 841 , 061 
Drivlllg mprhaniRID with alternately acting 

levers, F. Klelnvogel . . . . . . . . . . . . . . . . . .  841 021 
Ilriving, variable speed, Strobel & Hogrebe . 840,721 
Drum controllers. soring actuating dflvice 

for, A D Du Bois . . . . . . . . . . . . . . . . . . . . R40,690 

�rum. drying, E Vlal . . . . . . . . . . . . . . . . . . . . .  840 , 88� 
ry separat�r, W. N Beach . . . . . . . . . . . . . . .  840, 81 8 

Dust collectmg svstems branch pipe valvp 
for, W. E. Allington 

' "  
. . . . . . . . . . . .  840 894 

Dyf' and .making- same, yellow red, G. Engi 841 
'
003 

Egg carrler, J. 'V. Denmead . . . . . . . . . . . . . .  840, 558 
Eledric circuit breakf'r, S. B . Freiberg . . . . . 840, 614 
Blp('tric furnace. T) Dion . . . . . .  0 • • • • • • • • • • •  840 481 
Electric heater. N N. S Matcovltch . . . . . . . 840

'
807 

R]pctric induction battery, H. E. Willis . . .  840,728 
p'lectrlc motol' controner S. Sparrow . . . . . .  840 590 
Elf'rtric time switch for beacons, R. P. 

' 
Nelms . . . . . . . . . . . . . . . . . . . . . .  . .  . . .  840,646 

Electric transmission cables, tower for. 
A K. Mansfield . . . . . . . . . . . . . . . . . . . . . . . 840,947 

Elpctric wires tool for testing the currents 
in. A. Schelbler .  . . . . . . . . . .  . . . . .  . . .  840, 714 

Elf'drif'al cir('nit protective apparatus, Davis & Conrad . . .  . .  . . . . . . . . . . . . . . . . . .  840, 4711 
Eh-·drical switch , J. E. Morris . . . . . . . . . . . 841 ,035 
Electromagnet. �'. M. Walsh . . . .  . . . . . . . . .  840, 531 
Rlectromagnet interrupter, .T Erickson . . . . . 841 ,004 
Electrostatic separator, G. W. Pickard . . . . . 840. 8()2 
Rlf'ctrostatic spparato� P. H. Wynne . . . . . .  840 . 8 1 5  
Elpvator, G F. Steedman . . . . . .  . . . . . .  841 , 060 
Elevator door opening device, M. N. Davis . 840 . 754 
Embroidering machine, C. A. Gonzenbach . . 840,fl::t3 
Emulsions. homogpnizing, G. Kuntck . . . . . . . 840,5flO 
End gate. J. P. Hansen . . . . . . . . . . . . . . . . . . . .  840, 621 
Engine mount. HankS & Atwood . . . . . . . . . . . . 841 . 6Q!"i 
Engraving machinp R A. Lienhard . . . . . . . . 840, !170 
Envelope openf'r, F. M Coffill . . . . . .  0 . 0  • • • • •  840 !l1 '2 
Eraser, E. Fabf'r. . . . .  . . . . . . . . . . . . . . . . . . . .  R40. 48n 
Extension tablf', J. B. Lisee . . . . . . . . . . . . . . . 840, 783 
Flveglasses, J D. Lewis . . . . . . . .  . . . . . . 841 , 026 
FabriC' containing haircloth. making, G. 

R40. 841 
R40, 094 
841 . 084 
R40, S 60 
840, 02� 
840,622 
841 .036 
R41 , 05:1 
841 , 080 
841 , 056 

Goldman . .  . .  . . . . . . . . . . . . . . . . . . . . . . 
Fan, W. A. Tomison . . . . . . . . . . . . .  0 . 0  • • •  • • • •  
Fare register C . E. Gierding . . . . . . . . . . . . .  . 
Faucet. O. Muner . .  , . . . . . . . . . . . . . . . . . . . . 
Ff'ed watpr hpater, O. L. Stnmp, et a1. . .  . 
Fen('f' post, E B Harris . . . . . . . . . . . . . . . . . .  . 
Fpnce post. H. P. Morse . . . . . . . . . . . . . . . . .  . . 
Fence post. N J. Schaefer . . . . . . . . . . . . . . . .  . 
Fpnce> post mold. J. B. Engstrom . . . . . . . . . .  . 
Fibrous rna terial drier C. E. T Scribner . . . 
Filtering elf'ment , K. Kiefer. reissue . . . . . .  . 1 2, 588 

840, 701 Fire> door releasing device, C Lamareaux . .  
Firp extinguisher, chemical, Barker & Mc-

Cumber . . . .  . . .  . . . . . . . . . . . . . . . . . . . . .  840.462 
Fire screen . S. Inper. . . . . . . . . . . . . . . . . . .  841 . 020 
T�'irea I'm. hox magazine T. C Johnson . . . . . . 840, 850 
F'irparm, bre(>ch loadinlr. O. F. Mossberg . . . 840 . 1l07 
Fish linp rep] ' "r E Marhoff . . . . . . . . . . . . . . 840.948 
Fishing tackle, .J B Tuttle . . . . . . . . . . . . . . . . 840 0�8 
Fl:nnp fnrnace A Pfoser . . . . . . . . . . . . . . . . . . 840. 70f) 
Flasks. eve and nin for. G. Downing. . . . . . 840.99!) 
Fluid motor C.  L. Wilkins . . . . . . . . . . . . . . . . 840 . 886 
Flushing tank. F. FindeisE'n . . . . . . . . . . . . . . . . R40 fi1 :1 
Forging' ma('hine, M M. Morrison . . .  0 • • • • • •  S40 578 
Fl ame clamp, C .  W. I.lawson . . . . . . . . . . .  o . . .  840.777 
Fulcrum, reversible, C.  E. Baner . . . . . . . . . . . S40.740 
Furnaee. W. R Wills . . . . . . . . . . . . . . . . . . . .  840. 542 
Furnace charging apparatus. E. H. l\1'PAsiter, 

840 573 to R40 m:. 
Furnace draft regulntor, G. H. Scharf . . . . R40. 520 
Fnrna('e grate, C. J. Dorrance . . . . . . . . . . . . . . 840 , f'-i)9 
FllrnaceA, smokf' consuming attachment for 

boller, W. H. Colein . . . . . . . . . . . . . . . . . .  · R41 . 074 
Gage. See Prpssure (tage. 
Gage- or measuring device, H. C. Knowl-

ton . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . .  840,068 
Game, J. T. Grant . . . . . . . . . . . . . . . . . . . . . . . .  840 ,9�4 
Game apparatus. R. W. Piper . . . . . . . . . . . . .  840 . 584 
Game or puzzle, W. L. Bedell . . . . . . . . . . . . . 840.741 
Garment fastening. R. Pellew . . . . . . . . . . . . . 840.650 
Garment hanger, C . B. Hotchkiss . . . . . . . . . . 840, 620 
Garment supnorter clasp, G. E. Prentice . . .  840 r11 n 
Oas burner. J. Doorenbos . . . . . . . . . . 0 • • • •  • • • 840, R:11 
Gns controlling device. R. N. Oakman . . . . . .  840.796 
Gas generators. slurlgp removing mechanism 

for acetylene J. D. Tejada . . . . . . . . . . . · 841 , 070 
Gas mnnufactnring producer. Adams & 

Powell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  840,461 
Gas norts. apparatus for re-gnlating, R. N. 

Oakman . ,  . . .  , . .  , . , , . , , , . ,  , , ,  . .  , .  . . . . .  840,7911 

Scientific American 

Gasket. J. J'.J. Shutt . . . . . . . . . . . . . . . . . . . . . . .  . 
Gate, W. T. Dotson . . . . . . . . . . . . o • • • • • • • • • • •  
Gear, Warner & Cadman . . . . . . . . . . . . . . . . . . . 
Gear, change speed. A. W. Wigglesworth . .  
Gear, transmission, C. H. Brooks . . . . . . . . . .  . 
Gear, variable speed, C. E. Funk . . . . . . . . . .  . 
Gearing, variable speed, W. R. May . . . . . . .  . 
Glass articles, apparatus for manufacturing, 

841 , 059 
841 , 077 
840,977 
840, 731 
840, 605 
840, 927 
840,504 

J. H. Croskey . . . . . . . . . . . . . . . . . . . . . . . . . 840 994 Glass articles, drawing hollow , T. Ii'. Hart 841 ;011 G lass blown bottles and molds therefor forming, A. W. Hutchins . . . . . . . . . . . . .  : 840 849 Glass. blown bottles, implement for forming 
, 

lIps on, . A. W. Hutchins . . . . . . . . . . . . . . .  840 565 Glass, draWl}lg sheet . George & Shortie . . . . 840:838 GOld
c�����;lng and saving apparatus, J. A. 

G 
. . . . . . . . . . . . . . • .  840 752 

G�:�rnXG, 
s
spe�d. J. Knowlson . . : : : : : : :

·
: : : :  840

'
499 

G . ' . ,  uc . . . . . . . . .  . . . . .  . .  . .  840 525 

G�f�ai�;m��er
h .for g

.
r�:n 

J
bins, P. M. Ingoid 840:943 

Gun, magazi�(> Ill�, l� , • Stuart . . . . . . . . . .  840, 879 
Hair tonic, E. ' N: Sh���� : : : : : : : : " : : : : : : :  �!i : g�� Hammer and means of operating same, pow-er, H. B. Stocks 
Hammer drill , W. Pr�il��it�" " " . . . . . . . . . �!g'

,�Z8
3 Harrow, F. Germon 

. . . .  . 
Harrow, cutting, I�. 

·G .
. Me�d� ' 

. . . . . . . . . . . . 840 R:19 

Harrow tooth fastener C E. F������ " ' " �:O. 788 

Harvester. heet, C D�sseau 
. . . . . 

846 :��� Harvester cutting apparatus: ' J: . 'A.' ii�d�a'n' 840 5 1 8  Hay rack, .J. H. Schuneman " 
Hay rake attachment, Elliott &' 'L���a;d ' " 84

840, 663 

Head block. A. Burns 
. . .  0.612 

Headli,'{ht for stock, C.'
·
F:

· · 
Ri�e : : : : : : : : : : :

. 840, 906 

Heat mterchanger, Speed & Thelen 
. 8!1 , 048 

Heel plate, Merrick & Miller 
. . . . . . . .  �4g,gZ� H('ri:��c closure for receptacles: 

·
W: 'A: ' L�� 

II!des and ' �kj�s: 't;e';ting', ' W. 'M: ' N�;�is : :  �!�:��I Hmge, F. Shersmlth . 840 966 Hoist. fluid actuated ' cO��hi��'ed " G "  'F' , Steedman . . .  . . . 
Hoist, regulated, G. ' F'. ' St��dm��" "  . . . . . . . 
HOisting engine, A. E. Norris 

. ,  . . . . . . . .  . 
Hoof trimmer P A. Jensen .

. . •
. .

. .
. . . . . .  Ho{:,per, tra'Yeling: W. J. Patt����� : : : : : : : : :  Horn, amplIfying. Steiner & Brenner Horse releaser, A. E. Frommel 
. . . . .  . 

Horseshoe, E. Adam . . . . . . 
. . . . . . . . .  0 • • •  

Horseshoe pad, A. F. Marti�s" " " " ' " 
0 • •  

Horseshoe, soft tread, H. Paa� : : : : : : : : : : : :  Hose and piping, flexible armor for W D Weir . . . . . . . .  ' . . 
Hub .a!tachlng devic�: ' p', ' L� ·S���� : : : : : : : : :  Humldrfier. S .  W. Cramer . 

840,877 
840 876 
841 ,042 
841 ,016 
840,863 
840,967 
840 691 
840,892 
841 ,031 
840,706 

840,536 
841 , 025 
840,917 Humidifier or air moist��i�g " �pp'a'r"a

°
t�s', 

II d
S. W. Cramer . . . . . . . . . . . . . . . . . . . . . . . . .  840 916 y raullc press, F. Chailly . . . . . . . . . . . . . . . 840

'
990 Hydrocarbon burner, E. Spencer . . . . . . . . . . . .  840

'
59 Implement, handled, H. F. Everett . . . . . . . .  840

' 
83� Incubator alarm, F. R Harris . . . . . . . . . . . . .  840:623 Ind,icator. R. Maconochie . . . . . . . . . . . . . . . . . . . 841 , 028 I rrigation gate. W. L. Vestal . . . . . . . . . . . . . .  840 811 .Journal boxes, oil saving device for, Rood & ' 

K 
Gtttel . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  841 051 P,y . astener, Puttcamp & Judson . . . . . . . . . 840;711 Kmttmg machine, F. A. Demers . . . . . . . . . . .  840,828 K110b . attachment, A. A. Page . . . . . . . . . . . . . . 840 653 Label�ng machine, A. Marcus . . . . . . . . . . . . . .  841 ;029 Labehng machine. bottle, C .  Holland . . . . . . 841 0 1 3  Lamp burner, J. H. Fulton . . . . . . . . . . . . . . . . . 840 926 Lamp f

W [�lway signals, etc . ,  oil, W. H. 
' 

Lamp, str��t. F'. ' 
·
ri��h . : : : : : : : : : : : : : : : : : : : :  �!g:��� Last, shoe, J. F Cavanagh . . . . . . . . . . . . . . . .  840 556 Laun�hes and vt>hicles, starting and control-lmg internal combustion engine driven 

L�tt�' '�s:::�k�e�ic';, ' '�jili�tt' . &: 'L�g' g' i�s : : 840, 694 

LIfter. See Com blna tion lifter 
840,759 

Lifting jack, P. M. Egan . . . . . 
· 
. . . . . . . . . . . . . 841 , 078 Lifts or hoists, take-np device for crane, 

Ligh¥ing
W 

pu����s: 
. 
�i�ctri��i ' ���d�'c't��' 'io�: 

840,807 

r .  LadotT . . . .  
Liquid freezer, M.

· W . . p�i��� ' 
. . . . . . . . . . .  . 

tiQ�id receptacle, E C. Webh::::::S40,532: oc , W. E. Sparks . . . . . . . . . . . . . . . . . . . . . .  . 
fogglng

w
en!?ine, W, H. Corbett . . . . . . . .  . .  

.loom . . Hannah . . . . . . . . . . . . . . . . . . . . .  . . 

840. 6.H 
841 , 043 
840,533 
840,873 
S40. 91 4 
841 ,087 

I�ooms, harnf'ss controlled stop motion for 
V. Rainville . . . . . . . . . . . . . . . . . . . . . . . . .  : 840,958 

Mash . tubs, drain attachment for) J. N. 
M �Irsner . . . . . . . . . . . . . . . . . . . . . . . . . . . . 840,900 

atc box, W. T Mapes . . . . . . . . . . . . . . . . . . 840. 856 
Matchmaking machinery, A. B. Calkins, 

Measuri,ng instrument, electrical, J. :?'f�� �!g,��� 
Mec�anlcal movement, D. Nelson . . . . . . . . . . .  840, 581 
l\fedIf:al purposes, electrical distribution and 

c<?,ntrol in body appliances for, .T. F. 
RIchardson . . . . . . . . . . . . . . . . . . . . . . . . . . .  840,868 

Merry-go-round, E. J. Mltcheson . . . . . . . . . . . 840,790 
Metals from ores and other substances, ap-

par�tus for recovering. L. Dlon 
. .

. . • • . .  840, 480 
Milk skImming device. H. M. Ackley . . . . . . 840,986 
Milking machine, H. P. D. Ohlhaver . . . . . . .  840, 510 
M!lklng machine, L. B. Stevens . . . . . . . . . . . . 840,969 
MIllinf machine holder, H. H. Vaughan, 

Min�fl ��Y:ts: 
. 
'si���i ' '��d ' ai��� . �tt��h���t 12. 593 

M.t 
for B . T. Reilly . . . . . . . . . . . . . . . . . . . . . . 840,659 

1 er box, Fl. E. LutzhotT . . . . . . . . . . . . . . . . . .  840 640 
Mold, W. P. Earnheart . . . . . . . . . . . . . . . . . . .  840,924 
Molding apparatus, gravity, Mitchell & 

Parks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 840,789 
Mosquito bar support, P. M. Owen . . . . . . , . .  840,652 
Mouthpipce, antinicotin. J. Souheur . . . . . . . .  840,720 
Mower attachment, A . Theel . . . . . . . . . . . . .  840, 971 
Nail

M 
p�ler anrl band cutter, combined, 

Nnt l�ck, ' C�c::IlI��o;';ps�� : : : : : : : : : : : : : : : : :  
Nut machine. F. Lackner. . . . . . . .  . . . . . . .  . 
Oil burnf'r. splf-deaning, .T. W. Batiste . . .  . 
Ore concentrating machinf'. H. C. Holthoff . .  
Ore concentrator, oT W. Pinder, reissue . . .  . 
Ore concentrator. H P. Taylor, reissu(' . . .  . 

840,580 
840.527 
840.776 
840 , 739 
840, 491 

1 2. 590 
1 2 , 592 

Ores, extracting metals from sulftd . R .  L. 
Packard . . . . . .  . .  . . . . . . . . . . . . . . . .  R40. 5 1 1  

Package handllng device, W. R. De,mis . . . . R40,996 
Packing, piston , J. J. McGee . .  . . . . . . . . . .  840. 793 
Pad holding clip, K. Jelalian . . . . . . . . . . . . . . .  840, 627 
Paper box, H. L R. Wolf . . . . . . . . . . . . . . . . .  840. 81 4 
Paper box machine, C. C Davis . . . . . .  , . . . .  841 075 
Paper box topping machine, H A. Rowpn . . 840,901 
Paper, cardhoard, or other stock. machinp 

for cutting, C. D. Bradt . . . . . . . . . . . . . . .  840, 553 
Paper cutting machines. paper folding at-

tachment for, J Brannan . . . . . . . . . . . . 0 R40, 470 
Paper folding machine. Nind & Julyan . . . . . 840,509 

�!���I 
r
��

l
rr?���

e
i. �. �re����t�� : : : : : : : : : : :  �:g: ��� 

Past('urizing system. regenerative, A. H.  
Reid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' 840 960 

Pasteu�izing syste1TI, regenerative, C. W. 
' 

ReId . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 840,961 
Patterns on nattprn plates, apparatus for 

locating, R. Rnddy. . . . .  . . . . .  . .  . .  . . .  840.870 
Patterns on pattern plates, assembling, R. 

Ruddy . . . . .  . .  . . . .  . . . . . .  . . .  . . . . . . .  840 869 
Pedal operating device, H. ,Jacobson . . . . . . . 841 ,01 5 
Pen puller, F. Canfield . . . . . . . . . . . . . . . . . . . . · 840. 474 
Phonograph modifier, A. S. Thompson . . . . . . R40 526 
Photographic plate holder, F. Whitney . . . . . MO, 540 
Piling, Interlocking m ,tal sheet, G. E. Nve 840. 952 
Piling, metal, J. R Wemllnger . . . . . . . . . ' 

. .  840 884 
Pipe eap, W. G Morse . . . . . . . . . . . . . . . . . . .  · S40 792 

�l���er:i:��
n

& �Te�;'in�:�l�� : : : : : : : : : : : : : : : : �:K ��� 
Plow, convertible hand. J. T. Foulke . . . . . . .  840.R16 
Plow jointer, stubble D. H .  Dickinson . . . . . R40 922 
Plow, shovel, R. L. Kirlpatrick . . . . . . . . . . . . 840, 700 
Plug, wall, J. Prescott . . . . . . . . . . . . . . . . . . · . 840,804 
Pneumatic cleaner and separator, B. E. 

Sweet . . . . . . . . . . . . . . . . . . . .  . . . . . .  . 840 , 724 
Pneumati(' desnatch annaratus. F. R. Tais(>y 840,880 
Pneumatic drlll, H. P. Taylor . . . . . . . . . . . . .  841 ,069 
Pneumatic tube system. B. C. Batchel1ol". 

840,464, 840, 46.'1 
Pocket book. W. B. Rood . . . . . . . . . . . . . . . . .  · 840, 661 
Porcelain. flrlng, C. Ellls . . . . . . . . . . . . . . . . · · 840. 559 
Post driving apnaratus . . J. A. Mellgren . . . . . 841 . 082 
Post mold. H. Routt . . . . . . . . . . . . . . . . . . . . . .  · 840,964 
Postal box, rnral delivery C. M. Wiggins .  840, .'141 
Power press, H. K. Forbis . . . . . . . . . . . . . · · · ·  840, 761 
Power transmission means, K. Gulbrandsen 840 . 9RIl 
Pressure gage , O .  Arnold, Jr. . . . . . . . .  . . . . .  840.S96 
Printing machine. check. O. E. Brigham . . .  840 , 471 
Printing press. II .  El Westervelt . . . . . . . . . .  840, 885 
Projectile, artillery, F. Zelgentuss . , . , . . , . .  840,984 

\l'OpeIIer, boat, G. 11\ Atwood . . . . . . .  0 • • • • •  840,548 Tires with viscous. liquids, apparatus and I ropell�I'o hand power, N. Johnson. o . . . . . . .  840 944 Protectrve device, M. Schultz . . . . . . . . . . . . . . 840;717 TObaPC
r;�e

p
s�p�o,

r pfi.
lhf� �U

e
b
n
b
n
e
a
r, C. W. Berry . 840, 46H 

Puller. See Nail puller. Tongue support, wagon, J. C." L�'';'b��t : : : :  
840,567 

Pulley, H. J. Gilbert . . . . . . . . . . . . . . 840 763 840,764 Toy J N Wh.teh 
840,635 

Pulley and bushing, J. A. Kaplan . . . . . .  ' . . .  : 841 , 090 
, . . l OUse . . . . . 0 ·  • • • • • • • • • •  840,727 

Pulley block, Winnard & Bedford . . . . . . . . . . 840, 676 
Toy, P. J. Delzeit, Jr . . . . . . . . . . . . . . . . . . . . 840,920 

P II h t t l C 
'l�oy automobile, A. C. Cooke . . 0 • • • • • • • • •  840 913 

P�m'lf' ;; eir 'i5;.: , . Reger . . . . . . . . . . . . .  840, 658 Cloy, detonating, J. C. Wood 840:9S,q 

P 
, . . 1 . . . . . . . . . . . . . . . . . . . . . . . . 840 919 Toy gun, I . C. Woodward 

. . . . . . . . . . . . . 
84 umtng 

f 
agparatus, oil well, Tinker & ' Transformer, Davis & Con��d, " " " " " "  84� :g�� 

Punc{i
aw or 

h
O . . . . .  H

O . .  
'G
o o  . . . . . . . . . . . . . . . . .  840, 972 Transit,. �ngin.eel" s, J. A. Ea�iy : : : : : : : : :  840,923 ng mac me, . . Morse . . . . . . . . . . . . 840,859 TransmlsslOll lInes, protective apparatus for Ra�k, J. Heberling . . . . . . . . . . . . . . . . . . . . . . .  840 696 parallel, Davis & Conrad . . . . . . . . . . . . 840 479 RaIl bonds, compressor for, C. R. Sturde-

' 
Trench shovel, E . •  T. Nelson . . . . . . . . . . . . . 840

'
862 

R 'I
v�n.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  840,524 Trolley pole connection, J . M. Olinger . . . . 840

'
649 

R 
al �o�nt, F. Teubner . . . . . . . . . . . . . . . . . . . . 840,970 Trolley wheel, J. A. Norton . . . . . . . . . . . . . .  840

'
648 a�l Jomt securing means, J. J. Brown . . . . 840,902 Truck bolster, car, H. P. Field, Jr . . . . . . . .  840:834 

�a��way crOSSing, T. Lennox . . . . . . . . . . . . . . . 840 501 Truck, car, �. Russell . . . . . . . . . . . . . .  . 840, 5 1 9  

R 
a\way frog, C . A. Alden . . . . . . . . . . . . . . . . .  840 ;547 Truck for raIlway cars, metallic, F. Geb-
a� way frog, E. S .  Hippey . . . . . . . . . . . . . . . .  840 697 hardt 840 929 Ra�lway gate, automatic. W. Bengtson . . . . 840, 083 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . 
Ra�l1\ay r�il and chair therpfor, R. Morgan 840. 9-50 

Trucks, beam less brake for car, E. S .  
RaIlway s al W E Le 

Coffman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 840 991 

R 
' 1 .'gn , . ,. mp . . . . . . . . . . . . . 841 . 023 

T
Tubing, E. T. Greenfield . . . . . . . . . . . . . . . . . 840

'
766 

R 
al way SIgnal, W. M. Ralston . . . . . . . . . . .  841 . 046 urblne F D Millard 840

"
76 

R 
a!:way sistem, elevatcd, D. M. Pfautz . . . . 840 801 Turbine

' 
e�gin�, steam, ' A. ' \V. 'j��kS�� . : : :  840:77 1  

R 
a\way t .e , E .  A. Rasmussen . . . . . . . . . . . . .  840,959 Turpentine from wood, apparatus for ex-

R 
al way tIe, T. A. Galt . . . . . . . . . . . . . . . . . . .  840, 009 tracting, G. R. Pride . . . . . . . . . . . . . . . .  840,955 
ake head, M. �"''' Newsom . . . . . . . . . . . . . . . . . 840,647 Typewriter, Hannahs & Hieber . . . . . . . . . . 840,768 Range determining device, A. L. Bump . . . . .  840,904 Typewriting machine, H. A. Briggs . . . . . 840, 554 Range finder atta --hment, K O. Leon . . . . . . 840, 778 Umbrella clasp, A. Baumgerten . . . . . . . . . 840,551 

RazJ' blade handle, safety, R. P. Cafferty, Universal joint, Turpin & Holden . . . . . . . . 840, 52!) 

Razo;" s-;'ie't'y', '  F· . . . iI: · A�n'oid' 
.
.
.
.
.
.
.
.
.
.
.
. .
. .
.

.
.
.
.
.
.
.
. .
. 840,748 Vaginal irrigator, FaI'l'ington & Watson . . .  840 5()() 

Razor safet,. W S h ht b 
840, 735 Valve, II S. Pinkpl'ton . . . . . . . . . . . . . . . . . . . 840 :954 " 01 � • c mac en erg . . . . . . . . 840, 965 Valve, antomatic water relief, F. A. Cooper 840. 99:� 

�azor, safety, R. H. Brown . . . . . . . . . . . . . . . 840,989 Valve, blo'\'\ in� engine. M. A. Neeland . . . 841 , 040 eamer, M. Boof . . . . . . . . . . . . . . . . . . . . . . . . . . . 840,744 Valve for gas supply pipes, automatic Receptacle top fastener. J .  F. Halfey . . . . . .  840,844 safety, A. W. Jenczewsky 840 772 
Reinforcing bar, L. Hunt .  . .  . . . . . . . . . . . .  841 ,014 Valve for high pressure tanks f t E ' 
R!J-eostat, starting, Yates & Zimmer . . . . . . . 840, 889 F O b 

- , sa e y, . 
RIbbon holder, hair, l. Becker . . . . . . . . . . . . .  840, 681 V I '  

s orne . . . . . . . . . . . . . . . . . . . . . . . . . .  841, 095 

Ring C M L 40 4 
a ve, gate, J. P. Ladd . . . . . . . . . . . . . . . . .  840,6H3 

, . . evy . . . . . . . . . . . . . . . . . . . . . . . . . .  8 , 9  I} Valve, relief, W. D. Pickels . . . . . . . . . . 840,58H 
Rock drill, T. E .  Adams . . . . . . . . . .  840,81 6, 840,890 Varnish and making same, amber, W. F. 
Rock drill, hydrocarbon, ,J. V. Ripe, Jr . . . . . 840,867 Weber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 840, 8 1 2  
Rock drill, self-contained, Durvea & White 841,001 V lt H D 
Rock drills, motor supporting harp fOr' V:�It: W. E. Hl���fg 

. . . . . . . . . . . . . . . . . . 840,490 

T. E. Adams . . . . . . . . . . . . . . . . . . . . . . . . .  : 840,817 Vault, burial, A. H. Fi�;�;d : : : : : : : : : : : :  �!g:��� 
Roc�n� and reclining chair, combined, F. Vehicle, Rourk & Baddett . . . . . . . . . . . . . . . . .  840 588 

ROCkS� r;:re�: ' �t�::  
. 
�pi;;�;t�'s" f(;� ' �;';'�hi�g: 841 ,022 Vehi.�(� electrically propelled, M. Plat· ' 

c')llveying, and cooling, R. F. Wentz . , 840,730 V hl' l
c er . . . . . . . . . . . . . . . . . . . . . . . 840,865 ,  840,866 

Rod coupling C A A der 840 734 
e .c e, motor, G T. Glover . . . . . . . . . . . .  840,930 

, . . n son . . . . . . . . . . . . .  , Veh�cle steering mechanism, A. L. Riker . . 840 , 660 
Roost. chicken, F. I{remer . . . . . . . . . . . . . . . . .  840 631 VehJCle tops, bow spacing clamp for, M. 
�o

t
tary drier, A .  Berg . . . . . . . . . . . . . . . . . . . . .  840, 602 M. Trout . . . . . . . . . . . . . . . . . . . . . . . . . .  841 , 072 

o ary engine, A. H. Carpenter . . . . . . . . . . . .  840, 688 Vehicle wheel S S Ch'ld 840 82 
Rotary shears, Jungers & Kessl . . . . . . . . . . . , 840,698 

' . . 1 s . . . . . . . . . . . . . . . .  , 4 

Routing machI'ne S G G s 840 765 
Vehicle wheel, G. W. Zwiebel . . . . . . . . . . 840,985 

, • • 0 s. . . . . . . . .  . . . .  , Vehl�le wind shield, J. E. Johnston . . . . .  840 8fi1 
Rule and bevel, combination, E. P. Johnson 840 628 Vendmg Cigars from original boxes, machine 
�a�ety elevator, J. Hart . . . . . . . . . . . . . . . . . . .  840:936 for, G. O. Halvorson . . . . . . . . . . . . . . . 840 563 
, a ety lock. H. E. Pratorius . . . . . . . . . . . . . . . 840, 514 Vending machine, F. M. Furber . . . . . . . . .  840;561 
Sandpaper holder, W. W. Williams . . . . . . . . . 840,9R2 Vending machine, cigar, I . H. Garson . . . . 841 , 08H 
Sap extractor, V. P. McVoy . . . . . . . . . . . . · · . . 841 , 039 Vending machine, coin operated, J. W. Pat-
Sash lock, O. L. Durflinger . . . . . . . . . . . . . . . . 840,758 terson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  840 , 5 \ 3  
ScatTold. C. E.  Llllow . . . . . . . . . . . . . . . . . . . . .  840,636 Ventilating apparatus, J. S .  Roake . . . . .  841 049 
Scoop, F. C. Howe . . . . . . . . . . . . . . . . .  840,940, 840 941 Venting attachment for recpptacles safety 
Screen, W. S. G. Todd . . . . . . . . . . . . . . . . . . . . . 840,973 J. Cohn . . . . . . . . . . . . . . . .' . . . . . . . : 
Screw cutting tool, E. E. Beck . . . . . . . . . . . . 840,899 Vessel or carrier, G R. Pride . . . . . . . . . .  . 

840,992 
840,957 
841 , 024 Seal, C. E. Whitmore . . . . . . . . . . . . . . . . . . . . . . 840, 539 Vibrator, ma8sage, C.  N. Leonard . . . 0 . · · ·  

Sectional drier, F G . Wiselogel . o . . . . , . . . . .  840, 543 Voting mechanism, interlock for regular 
Seeder, beet, G. H. D. Ross . . . . . . . . . . . . . . . 840 713 • an� , independent. Shepardson & Pitney 840 , 521 
Separator, G . D. Hoppes . . . . . . . . . . . . . . . . . . . 840,492 v ulcamzmg mold, H. Z. Cobb . . . . . . . . . . . . 840, 749 
Sewers, temporary retaining wall for use in Wagon box scoop board, L. PuIs . . . . . . . . . .  840,656 

SeWi�
h
g
e c�n

aSc��:ion
at�;Ch�'eJ,' 

B
b)r�d

e�titC' h", 
840,747 Wagon, dump, C. C. Avery . . . . . . . . . . . . . . . 840, 601 

Wagon, dump, Ro H. MacClernan . . . . . . . . 840,785 
W. Arbetter . . . . . . . . . . . . . . . . . . .  . . . .  840, 600 Wagon, dumping, J Heberling . . . . . . . . . .  840 846 

Sewing machine table attachment, O. B. Wagon dumping mechanism, A. Kuklelskl . 840
'
854 

Starkwathpr . . . . . . . . . . . . . . . . . . . . . . . 840,875 Wan structure, W. H. Fisher . . . . . . . . . . . .  840,760 
Sewing machine thread clip, A. Wood . . . . . . 840 887 Wat

R
er
OII

C,.1n
oset

.
s, floor connection for, C . H.  

Rbade or curtain fixture, adjustable, G .  s 
Beres . . . . . . . . . . . . . . . . . . . . . . . . . . 0 • • • •  840,743 Water from �i�t���s: 'app���tu�" f�� ' 'd�;�: 840, 712 

Shaft or tongue support for vehicles, Wo ing, T. Lydon . . . . . . . . . . . . . . . . . . . 0 • • •  
Noles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 841 , 041 Water purifying, O. L. Stump et al .  . . .  . 

840,855 
841, 067 
840,566 
840,903 
84 1, 038 
840,881 

Shears See Rotary shears. Water tube boller, S . F. Jeter . . . . . . . . .  . 
Sheep hook. C. R. Buffington . . . . . . . . . . . . . .  840,555 Weed digger. J. A. Bucknall . . . . . . . . . . .  . 
Shelf, rotatable partition, T. Van Kannel . .  840,599 Weigher, automatic, A. & J. H. McLeod . 

Sh01�i�:�w �����y���������!��.���,����
i
�� 840,483 ���¥, fd 

M
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W
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Shoulder braces, C. C. Armstrong . . . . . . . . . .  840, 895 Wheei w���:��l j: ' s: . 
w'iiii��� : : : : : : : : : : : : 

Shutter bower, I Wroblewski . . . . . 0 • • • • • • • •  840,677 Window screen, metal frame . A. A. Day . .  
840,494 
840, 675 
840,689 
840, 976 Shutter construction, ,J.  Brauchll . . . . . . . . . . 840, 82� Window tent, W. E. Walsh . . . . . . 840,975, 

Signaling, polystation, W. W. Dean . . . . . . . . 840, f)9n Windows, device for removing frost steam 
Skins, machine for applying liquid to, I etc. , from , J. C. Harmer . . .  . ' . . . . . . .  : 840 , 769 

W. B. Turner . . . . . . . . . . . . . . . . . . . . . .  · ·  840,597 Wire drawing apparatus, G. A. PatT . . . . . .  840,707 

::�t����:r��;.\':�h�r���� :  :��t:a:i��;: : :���� �!g:��� \ ;�����rkt: s M��ni1�
t;�m�: : :�': : �:�I� : :  : : : :  iig;��i 

Slitting machine, M McKinley . . . . , . . . . .  841 ,037 Wrench, T. W. Harber . . . . . . . • . . . . . . . . . .  840,564 
Smoker's pipe, N.  D'Esplnosa . . . . . . . . . . . . . 840,997 Wrench, S R. Griffin . . . . . . . . . . . . . . . . . .  840, 84:1 
Smoking device, R. E. King . . . . . . . . . . . . . . .  840, 853 Wrench, J. ' C. Dufresne . . . . . . . . . . . . . . . . . .  841 , 000 
Snow and ice melter, R Rickard . . . . . . . . . . 840, 517 Wrench, O. B. Jordan . . . . . . . . . . . . . . . . . . . 841 . 0 1 8  

����d 
d
�g;�St�· �qu

{,�II�Uet-. . ���� : : : : : : : : :  �!g:�?� Wrench , C. R. Rawdon . . . . . . . . . . . . . . . . . . 84 1 , 047 

Sound record tablet, B B. Goldsmith . . . . . .  840,932 
Speed mechanism, variable, L. Thiel, 

840,669 to 840,671 
Spindle, steering, T. J. Lindsay . . . . . . . . . .  · ·  840,782 
Spinning frame roll stand. E .  D . Libby . . . .  840, 779 
Spring structure, E .  O. Stotts . . . . . . . . . . . .  · · 840,52 2 
Spring washer H. Mohring . . . . . . . . . . .. . . . . . 840,791 
Stacker, hay, ,J. Dain . . . . . . . . . . . . . . . . . . . . .  840,477 
Stacker, hay, W. D. McAtlln . . . . . . . . . . . . . · 841 ,094 
Stacker, pneumatic straw, O. O. Bodvig . . . .  840,60.1 
Stains composition of matter for the eradi-

cation of, 1.1. von Graevc . . . . . . . . . . . . . .  841 , 086 
Stamp punehinf!:. dampening, and affixing 

apparatus, P. Arnold . . . . . . . . . . . . · · . · · ·  840,736 
Stamp:'!, mfl ('hine for subdividing sheets of, 

J. N. Stacy . . . . . . . . . . . . . . . . . . . . . . . . . . 840,592 
Rtatl ch1(ln. automatic logging, E. L. Sum-

mers . , . . . . . . . . . . . . . . . . . . . . . " . . .  841, 068 
Steam hoiler, I . J. Ullensaker . . . . . . . . . . . . . . 840 725 
Steam controllpf, J. Fehrenhatch . . 0 . 0  • • • • •  840,83:1 
Steam joint. G. R. Pride . . . . . . . . . . . . . . . . 840,956 
Stereotyping, S. A. C. Kristensen . . . . . . . .  840,775 
Sterilizprs to mouthpieces, device for apply-

ing, O. H. Savage . . . . . . . . . . . . . . . . . . . 840,662 
Still, A. S . Carr . . . . . . . . . . . . . . . . . . . . . . . . . 840,607 
Still retort. wood, H. Copilovlch . . . . . . . . . .  840,753 
Stirrer, I. W. Greenwald . . . . . . . . . . . . . . 841 ,010 
Stock nUI'"sing appliance. II. Krumling . . . . 840,632 
Stocking, A. F. A. King . . . . . . . . . . . .  . 840,629 
Stoker, mechanical, W. H. Strouse . .  840 , 722, 840, 723 
Stone saw, .J. S. Young . . . . . . . . . . . . . . . . 840, 546 
Stove and the like S M. Nelli . . . . . . . . . . 840,861 
Stove, combinerl heating and cooking, J. 

I .  Hamaker . ,  . . . . . . . . . . . . . . . . . . . . . . . 
Stove, oil hurning. F. M. Reed . . . . . . . . .  . 
Stov(> or furnac(> fire-pot, R. A. May . . . . 
Stud, metallic, G. A. Turnbull . . . . . . . . .  . 

840,488 
840,657 
840,641 
840, 596 

Switch ('on tact for controllers and the like, 
S D. Black . . . . . . . . . . . . . . . . . . . . . . . . . .  840, 819 

Switch mechaniRm, electrical, H. F. 
Krantz, reissue . . . . . . . . . . . . .  0 • 0 • • • • • • 1 2 , 589 

Rwitch stand, M. W. Long . . . . . . . . . . . . . 840, 572 
Switchboard, W. D. Weir . . . . . . . . . . . . 840, 5�7 
Switrhing arrangement, O . Rennert . . . . . .  840,516 
Syringe, R C . Brookes . . . . . . . . . . . . . . . . . .  840,472 
Tag for jewelerA' use, D Goldsmith . . . . . . 840,487 
Tag wiring machine tag feeder, J. J. Eng-

lert . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  MO 079 
Target . G. Easdale . . . . . . . . . . . . . . . . . . . .  , 840 , 610 
'l'elegraph and trolley Dole, T. P. Stanley . . 841 . 064 
Telegraph relay, W. E. Athearn . . . . . . . .  840,987 
Telegraphic apparatus, To W. McKenzip . . . 840 , 508 
Telegraphy. snace. S Cabot . .  . . .  840. 908. 840,909 
Tf'lrphone ex('bange systf'm H. G. Wehstrr 840,726 
Telenhone exchange system, F. J. & J. 

Mersman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  841 , 033 
Teleohonf> mechanism, party line, C. H. 

Wood . . . . . . . . . . . . . . . . . . . .  , . .  , . . . . .  840,544 
Tf'lenhonf> operator' s switching device, W. 

Kaisling . . . . . . . . . . . . . . . . . . . . . . . . .  840, 699 
Telephone signal, G. W Schuessler . . . . . . 840,589 
Telenhonp svstpms. visual recorder for, R. 

W Shof'makf'l' . . . . . . . . . . . . . . . . . . . . . 
Tennis racket, S. H. Beard . . . . . . . . . . . .  . 
Terpin hydrate. making, L. H. Reuter . . .  . 

R40, 7 1 8  
840 467 
840, 962 
840, 595 Thawing device. window, M Trautman . . 

Thcatprs. safdy appliance for, Von u. 
zu GllsR & Karst . . . . . . . . . . . . . . . . . . . . 840,692 

Tie and rail fastf'ner, combined, E . P. Berg-
man . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  840.988 

Time recorder. A. L.  Jaynes . . . . . . . . . . . . . R40.49r) 
Til'e, vehicle. A H Marks . . . . . . . . . . . . . . 840,503 
Tire wires, mfwhine> for inserting and with-

drawing. H. Panr . . . . . . . . . . . . . . . . . . . . 840.799 
Tire wrapning machine, C.  E.  Miller . . . . 840,642 
Tires. tool for manipulating pnf>umatic, 

Heller & Hancock . . . . . . . . . . . . . . . . . . . .  840, 9.18 
'rires. vulcanized joint for vehiclp, W. F. 

Stearns . . . . . . . . . . . . . . . . . . . . . . , . . . . . . .  840 593 

DESIGNS. 
Dish or cup, H. A. Miner . . . . . . . . . . . . . .  . . 
Floor or wall covering, A. Lee . . . . . . . . .  . 
Ink well and pin cushion, L. & E. C. Weid-

lich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Insignia. F. B. Bower . . . . . . . . . . . . . . . . . . .  . 
Musical instrument, W. H. Pritchard . . .  . 
Rug, F. A. Haas . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Shield, W. C. Codman . . . . . . . . . . . . . .  38,400, 

Sign, illuminated, L. K. Liggett . . . . . . .  . 

TRADE MARKS. 

38,403 
38,406 

38,402 
38, 399 
38 404 
38,407 
38, 401 
38,405 

Acetylene generators, Acetylene Apparatus 
Manufacturing Co. . . . . . . . . . . . . . . . . . . . .  59 301 

Alcohol, denatured, American Alcohol Co . . 59;527 
Ale, beer, porter, and malt extract, Nar-

rangansett Brewing Co. . . . . . . . . . . . . . . .  59,41 3 
Ales and porter, Oneida Brewing Co . . . . . .  59 357 
Antidgtes for ringworm and tetter, J. T. ' 

S uptrine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59,549 
Antiseptic healing powder, T. Maley . . . . . .  59,542 
Antiseptics, Eli Lilly & Co . . . . . . . . . . . . . . . .  59 578 
Automobile hoods, J . R. Keiser . . . . . . . . . . . . 59, 383 
Automobiles, LocomobiIe Company of America 59 355 
Automobiles, electric, Societe Anonyme ' 

L' Electrlque . . . . . . . . . . .  . .  . . . .  59, 4 1 7  
Automobiles, motor cycles, cycles, and parts 

thereof, except rublwl' tires, Oflicine 
Turkheimer per Automobili e Velocipedi 59 497 

Beef extracts, American Soda Fonntain Co . .  59 426 
Beer, George Wiedemann Brflwing Co . . . .  59. 380 
Beer, Muessel Brewing Co . . . . . . . . . . . .  0 • • •  59. 544 
Beer, United Brewing Co. . . . . . . . . . . . . . . . .  59, 588 
Beer, lager, Zeltner Brewing Co. . . . . . . .  59 508 
Beverages having a chocolate flavor, H. W. ' 

Eliot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59, 377 
Bitters Aschenbach & Miller . . . . . . . . . . . . . . 59, 5m 
Rlue, laundry. Ripley & Sons . . . . . . . . . . . . 59, 547 
Boa
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, . .  �: 59, 474 
Boiler cleaning compounds, Zephon Chemi-

cal Compound Co. . . . . . . . . . . . . . . . . . . . .  5f).52 6  
Boiler preserving compound, Van de Sandt 

Mfg. & Supply Co. • . . .  . . . . . . • . . . . . . •  59,525 
Boots and shoes, leather, T. D .  Barry & Co. 59, 397 
Boots and shoes leather, Locke Sboe Co . .  59,486 
Boots and shoes, leather, J. E. Rates & Co. 59, 5:�2 
Boots and shoes, women's and misses' 

leather, Thomas G. Plant Co . . . . . . . . . . . 59, 586 
Boulllion, oyster, A. Radel . . . . . . . . . . . . . . . .  o(). 38� 
Bread , L. Kuhn . . . . . . . . . . . . . . . . . . . . . . . . .  59, 445 
Bread and rolls. Corby Brothers . . . . . . . . . . 59, 43� 
Bl'f'ad cracker..:;. yeast, and cpreal breakfast 

food, G.  Gardner . . . . . . . . . . . . . . . . . . . . .  59, 4401 
Buggies and carriages, Studebaker Bros. 

Mfg. Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  59,501 
Ruttons, Alma Manufacturing Co . . . . . . . . . 59, 425, 
Canned fruits and vegetables, David Hunt 

& Co. . . . . . . . . . . . . . .  . ' . 59, 307, 59. 5�T 
Cannf'd oysters. A. Booth & Co . . . . . . . . . . .  59,:168 
Canned vegetables, N. C. Rarwise Brokerage 

Co. . . . . . . . . . . . . . . . .  . . . . . . . . . . .  59 �R5 
Cannon and cannon f'qnipmpnts, Fried. 

Krupp Aktiengesellschaft . . . . . . . . . . . . . . 59, 472 
Carding cards, cotton, L. S. Watson Mfg. 

Co. . . . . .  . . . . . . . . . . . . . . . . . . . . .  09,4R4 
Carpets and rugs, .John Gav's Sons . . . . . . fifl. :1?!l 
Cntamenial sacks, etc . ,  F. Hein . . . . . . . . . . . . 5n 4f)!') 
Chains. ornamental . O . M Draper . . . 0 • •  • • • •  fi!). �81 
Chin nnrl fever and corn cure J. C. Mf'nd-

"nhall . . . . . . . . . . , . . . . . . . . . . . . .  . . . . 59. 5R4 
Chocolate ann ('oeoa, Pennsylvania ChocolatE' 

ChU(,��. l�th�� ' 'H�gg's�n' . &' . j;e'ttis M��nffH'� ri9. 451 
tlll'lng Cp . . . . . . . . . , . .  " . " ,  . . . . . .  , . , . ,  59, 327 
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E ng i n e  a n d  Foot Lathes 
M A C H I r. E  S H O P  O U T F I T S ,  TOOLS A N D  
S U P P L I E S. BEST M A T E R I A LS. B E ST 
W O R K M A N S H I P. CATALOG U E  F R E E  

S E B ASTIAN LAT H E  CO • •  1 2 0 Cu lvert S t . ,  C inc in nat i ,  O.  

Frictionless 
Metal 

A babbitt that is all the n a m e  
llllplies. Satisfipd Cll"tomers are the best argument. You can reduce ex
penses ill the plant h�' red ucing lOng expensive stops and tearing down of machinery to babbitt it, by the use of Frictionless. 
}""'rlctlonles8 Metal Co., Chestnut St. ,  Chattanooga, Tenn. 

N o t ewo r t h y  A r ti d e s 
ON TIMELY TOPICS 

Each number of the Scientific American 
Supplement costs 10 cents by mail. 

SEWAGE A N D  ITS DISPOSAL. A 
review of modern methods. By H. LEM
M OIN - CANN ON . SCIENTIFIC AMERICAN 

SUPPLEMENT 1 5 5 1. 
ELECT RIC LIGHTING F O R  AMA

TEURS . How a small and simple experi
mental installation can be set up at home. 
SCIENTIFIC AMERICAN SUPPLEMENT 1551. 

CHEMICAL AFFINI TY. Simply explained 
by SIR OLIVER LODGE. SCIENT I F I C  AME

RICAN SUPPLEMENT 1547. 

C A S  E _ H A R D E N  I N G. By DA VID� 
FLATHER. SCIENTIFIC AMERICAN Sup

PLEMENT 1547. 

ELECT RIC IGNITION S YSTEMS. A 
comprehensive article by E. w. ROBERTS. 
SCIENTIFIC AMERICAN SUPPLEMENT 1546. 

CONCRETE. A general article on its merits 
and defects. SCIENTIFIC AMERICAN SuP
PLEMENT 15 43. 

REINFORCED CONCRETE. Some of 
its Principles and Applications with practi
cal Illustrations. SCIENTIFIC AMERICAN 

S'JPPLEMENTS 1547, 1548. 1 5 5 1. 

ELECTRONS AND THE ELECT RO. 
NIC THEORY are discussed by SIR 
OLIVER LODGR in SCIENTIFI C  AMERICAN 

SUPPLEMENTS 1428. 1429. 1430. 1431. 
1432. 1433. 1434. 

THE PANAMA CANAL is descrihed from 
the engineering standpoint iu SCIENTIFIC 

AMERICAN SUPPLEMENT 13 59. 

WIRELES S TELEGRAPHY. Its Progress 
and Present Condition are well discnssed in 
SCI ENTIFIC AMERICAN SUPPLEMENTS 1425. 
1426. 1427. 1386. 1388. 1389. 1383. 
1381. 1327. 1328. 1329, 1431. 

HOW TO CONSTRUCT AN EFFI. 
CIENT WIRELESS TELEG RAPH 
APPARATUS AT S MALL COST is 
told in SCIENTIFIC AMERICAN SUPPLEMENT 

1363. 

SUBMARINE NAVIGATION. An ex
haustive review of the subject is published 
in SCIENTIFIC AMERICAN SUPPLEMENTS 

1414. 1415. 1222. 1223. 

SELENIUM AND ITS REMARKABLE 
PROPERTIES are fully described in 
SCIENTIFIC AMERICAN SUPPLEMENT 1430. 
The paper is illustrated by numerous en
gravings. 

THE INTERNAL WORK OF THE 
WIND. By S. P. LANGLEY. A painstak
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Brass) for use on patterns for casting-so Large vatune to you. C. F. Clarke & Co., Dept. It, Le Roy, N. Y. riety, prompt shipments. Send for catalog. H. W. 

t-lTEmL WHEmLS to fit any wagon or cart. Made Knight & Son, Seneca Falls, N. Y, any size, any width of tire. A Isu handy wagons with low wneels and wide tires. Wood wagons with steel 
:gd'��a';y"t�:�il'g,'f°��g'i,�� �tt:hw�i,��: f�°Y;�:��)�� FO U N  T A l  N P E  N S. 

traction engine power. Steel axles of any size and shape. Address Electric Wheel Company, Walton Square. Quincy, Ill . ,  U, S. A. 
WE ARE IN PO'5ITION to secure capital, special or active partners for good. sound business propositions ; we have several clients on hand who will consider business openings that wilJ stand thorough inv�stigation. Sam'l 'r. Bondhus & Co., 97�99 Nassau St. 
WANTED. Several high class representatives, local and traveling. to sell anew store necessity whicb sells for $50 to $500. We will send you the names and addresses of 21000 satisfied users. Our proposition is bigh class. bonatide and pays nearly 60 per cent. Our references, First Ntl. Bank, Chicago. and 21000 �ati sfted users. Some caPital required for stock. Amount depends on territory. Money back if desired. Htate reference, confidential and qualiflcations and we will submit contract. Pitner Co., 183-189 Lake St., Chicago. 

m��Ifo��r�dRtv�l'iii��rv���\{�r;bm���e�eb�t�'i,1te� all the details and furnish capital for favorable enter

FILLS 1'1'SEL�' BY A BREATH.-No sticky tbreads, no leaky joints. Can't leak. Positively cleanest, most practical "fountaIn pen made. (jet catalogue. S. C. Crocker Pen Co., 79 Nas�au St., New York. 
LET rrHE LARGES1' Fountain Pen ManufactUrer to the mail-order and export trade send you dIrect a 14-karat. solid gold, diamond-pointed. all hard rubber 

ifa����\�fteB:���a�o��ee��:�l���� ��ly�ars. Ira S. 

PATT E R N S  A N D  M O D E L S .  

AU'TOMOBII.F. PATTERN WORK A SPFJCIALTY. -Phone No. 1274 l!'ranklin, General Pattern and Model Co., 78 Centre �t., N. Y. City, Write or telephone and our representative win be pleased to call. 

P H OT O G R A P H Y .  
prises. Representatives in  all States . Write for in· A LL 'l'HAT'S GOOD IN PHOTOGRAPHS·-For pnbformation today. 1'he Corporation Company of Ame- lication or private orders. Developing, printing private rica. 68 WUliam St .• New York. orders. Spooner & Wells, Inc., ]�31 Br(,adway. cor. 65th 

LEARN TO INVENT and develop your ideas for St. , New York. Tel. 3472 Col. 
Pnrovfietn;tl.Wnge, apr.eO.nBotoxpa35{jte6n. tBloa::VtoYne.rs. lJ"'utlrOthsteorUp"a'CrthI.ocOullaOr! D IlNn CUL'r PH01.'OG RA PH Y OUR S P EeI A L'l' Y. 1: IV .I.' '" Fine interior and architectural views. Copies and en-free. larg-ements. Mercantile and balf tone work. Paintings copied by lmlor value process. Models and machinery, etc. C. C. LangilI, 10 E. 14th St. , N. Y. A FEW DOLL ARS-will start a prosperous mail order business. \Ve furnisb catalogues and evel'ythi� neees� sary. By our easy method failure impossible. Write today. Milburn-Hicks Co • 718 Pon tiae Building, Chicago. 

FOR S ALE. -Portabl e  Compressed Air House Cleaning \Vag-ons and Machinery sold tu responsible parties to operate in cit les of from five thousand inhabita�ts upwards. Each Portable UI eanine: Plant has an earnlng capacity of from $51l.0U to $70.0'J per day, at a cost of about $8.00 per day. Capital required from t2,OOO.OO up-
ii����ds�t6���rO; c�:���f!! aJp��!ri�ga��Or ����!�5�OZ are the pioneers in the business, and win prosecute all mfringers. State references. Address General Compressed Air Honse CJeaning CO. , 4453 Olive Street, St. Louis, Mo. 

I SEf.L PATEN'l'S.-To buy or having one to sell, write Chas. A. Scott, 719 Mutual Life Building, Bulfalo, N. Y. 
WE MANUFACTURE M m'J'A T.  SPECIALTIES of al1 kinds. Best equipment. Send sketch · or mode S . or e�timate, stating quantity. Hayes Manufacturing Co., 465-75 Maybury Avenue, DetrOit, Mich. 

H E L P  W A N T E D. 

HOW TO SECURE PAYING POSITIONS.-Good openings n:)w on road ; others at home. Apply immediately in writif'lg only. Elmer D. Wiggins. 78 Astor Theater Building, New York City. 
SUPERDI'J'ENDEN'1'.-Thresher and Engine Co. in Ohio has excel l ent opening for man thoroughly experienced in t.his line. Must be careful, economical. effi� cient and of exceptionally good habits. Splendid chance for assistant superintendent desiring promotion. Salary $2.00,1 with liberal increase second year for man who makes good . Write us to-day stating age and ex� perience fully. HapgoOds, 305 Broadway, N. Y. 

BLUE PRIN1' PAPER. -- 'l'he finest. made. Obng Quality stands back of it. 4x5, 16c. : 5x7. 28c.; SxIO, Ji5c .• each 2 doz. Postage add 3, 4 and 6c. Other sizes in proportion. Per roll, 42 in. by 10 yds., $2.25. Send for lists 
g��i�06��:�:�0��f4�IW�ito�O§t:��L INa:!!C���k� address 

WE PHOTOGRAPH any thing, any where. any time. Building. Paintings. Plans, Models, Machinery .  E",tates, etc. IllustratIOns ·for AdvertiserR. The General Photographmg Co , 1215 B'way, Daly's Theatre Bldg., N. Y. City 
LUMlIiJRE PLATmS, PAPERS & CHEI\HC'AI,S For &l years the standard in Europe. A free Sample for the asking. Write N. Y. Office. 11 West 28th St. Jfactories, Lyons, France, and Burlington, Vt. 

� A S - L i G H T I N G  A P P L I A N C E S. 

THE " PNEU-WAY " of lighting gas ! Lights WelsbachR without electricity from button on wal l ! }!�asiiy installed. ever lasting-. A sk your gas company or write Pnematic Gas Lighting Company, 150 Nassau St., N. Y .  
"SIMPLIQUE·' ELEr'rRIC GAS LIGH'l'ER. Simple; Eeonomica l .  Household necessity where .gas is used. Fits any standard dry battery. Bv mail $1.110. Without battery 50c. Wm. Hoche, 388 Clerk St., Jersey CIty, N.J, 

M AC H I N E RY F O R  S A L E .  

IF  INTERES'l'ED IN POWIiJR for any kind of  light manufacturing-, electric lighting, marine 01' other purposes. get information on the most improved kerosene oil eng-ine by sending for catalogue to Remington Oil Engine Co., 41 Park Row. I 
AI.lW A..YS ON HA.ND. �ood second-hand machinery. also· boileJ's and engines, dynamos and motors ; from smallest to largest. Write us before ordering elsewhere. S'l'lillilT. SALES}lAN -Wanted a salesman for High- Liberty Machin ... , Mart, 138 Liberty St., :\Tew York. Grade Carbon and Alloy 'eool Steel. Applicants will please give reference and state salary expected. Sales-man, Box 773, New York. 

S I T U AT I O N S  W A N T E D. 

f)RAUGHTS�lAN.-First.class, expert deSigner of Automatic and Electric Machinery, Grad. Mech. En-
��i::ieo;:;�k�S��\�����6;,s1015e.¥e;��;::�f.�W;�x, ��ir� 

T Y P E W R I T E RS. 

WHY PAY $100 for typewriter ? We sel l Remingtons. Underwoods, Smith Premiers. Olivers, New Century. 
���h����.h8�rMtg�r:gui��� Sr.�OJ��:�' Ci�Y � ��l.pewriter 

BOO K S  A N D  M A G AZ I N E S • 
. . DIE GARTF.NLAUBE."-German Illustrated SemiMonthly i1.:: 15 volumes. in excellent. condition representing the years lR66. 1868, 1870 to 1873, ; 879 and 1880 1886 to and including 1893. Also Schlo�ser's Weltgeschichte. (9 volumes) can ue J.·easonably purchased by aadressing ll'.W.G. Box 773. New York. 

D R A M AT I C. 

cat!itg� tn:-;ReE�JrfdRIe��Nli!NJ� ��g��ilo��r�g� furtber mformation address Dramatic Publishing Co., 358 Dearbon Street, Chicago, 

A LC O H O L  M A N U FACT U R I N G .  TYPIiJWRITERS. $15, $25, $50. -R�mington, Rmith Premier, Oliver, Underwood, and all other makes. F,XPERT ADVICE in the manufacturing of alcohol C:ash or payments. Free trial. St. LOllis Typewriter and compressed yeast. Analysis of all raw materials �J�chl1nge, No. 807 Olive St. Established 20 years. aud by-productft. H. H. Freund, Technical l1'ermenta-

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

One man ean apply whitewash or cold watet paint to 

10,000 Square Feet of Surface in One Day wHit It Progress Spraying and Whihmashing lJlaehine 
and do hetter ·work than with a hrush. It is also adapted for 
spreading dh.infcdullb. dC�LJ'oyillg' in!llect pest!!4 

find di",ca/i,c!iI on trcc�, yegetable", 
aud other I)lunt.to" cxtillgui�hill2" 
��.��'ndV�th��Il�lr���sl:�oT�& ��:ct�:'; n'aHv a little water w\,rks system 

on wl18els because the easy Ulove� 
went of the lJUmp dev"elopR a 
pressure exeeeding 80 pounds and 
will mise the liquid more t.han SO feet abO\'e its own level. The 
Progress, 12 g·al lon size, eosts 

only $21 .0(j ; the 20 gallon 
size $30.00. It w111 last a 
hfetime and pays for itself 
the first year. Other types 
of machines sold as 1mv as $9.00 and $10.00. Write for 
detailed d�scription. 

, Dept. R. Dayton,  O .  

A Home=rIade I OO=Mile 
Wireless Telegraph Set 
Read SCI"ENTIFIC AMERICAN SUPPI,EMENT 1605 for a thorough, clear description, by A. Frederick Collins, of the (�on8truction of a l(W)�mile wireless telegraph outfit. Numerous. adequate diagrams accompany the text. Price 10 centiS b y  mail. Ord ef trvID your newsdealer or from 
MUNN & C O . 361 Broadway, N ew York 

A R d will be paid to any person giv-
ewar ing correct information o f  any person or persons who has or 

imitation of the AdamsiSp��:n���i�k�Ift���ins\g;:z locking :Motor Car or Lorry Jacks or .Motor Car Elevators which are patented in the United States. 'l'hese cleverly designed Motor .lack8 can be obtained from Adams & Co., Patentees, 30 :Monson Colonnade, rrun_ hridge Wells, Eng-Jand A large quantity of these Jacks are being soh] throug·hout the British Isles. the users finding that they cannot do without them. Patent Ri�hts for America for disposal. Particulars on application. 

Y O U N E E D  I T ! 

modtrn 6as=Engints 
A N D 

Produttrll6as Plants 
By R. E. MATHOT, M.E. 

:; 1 4  Pages Bound in Cloth 152 Illustrations 

Price $2.50. Postpaid 

A Practical Guide for the Gas-Engine Designer and User. 

A book that tells how to construct, select, buy, install, operate, 
and maintain a gas-engine. 

No cumbrous mathematics : just plain words and clear drawings. 
The only book that thoroughly discusses producer-gas, the com 

ing fuel for gas-engines. Every important pressure and suction 

producer is described and illustrated. Practical suggestions are 
given to aid in the designing and installing of producer-gas plants. 

Write for descriptive circular and table of contents. 

M U N N  &. 
361 

C O M P A N Y, 
Broadway, New 

P u b l i s h � r s 
Yorh 

�P"FJCIAJ ... BA RGAINS.-Remlngton No. 2, writing two t_i_O_ll C_h_e_ill_i_s_t,_1_4_5_E_a_s_t_2_3d_S_t._, _N_e_W_Y_O_r_k_. _________________________________________________ _ colors; Densmore, Hammond, Franklin $15 each. shipped -privilege of examination. Write for complete catalogue .. }j'," RJagle 'l'ypewriter Co . •  Suite 11, 237 Broadway, N.Y. 
A l!'IDW NE\V Unaerwoods, O l ivers, Franklins Smith Premiers and other makes from 25 to 50 per cent. less manufacturers price. All guarant"f-'d. Quantity limited. Standard '1'ypewriter Excb., Suite 54, 231 B'way, N. Y. 

DOI"'TBUY " · S01.. ... r r .. ,. ... rs " TI?;�'A��,�l:����c:.A��N,,, . n  U.A 6ft.:;. .:;.nu.n�. a two-c)' l1nder gasoline, kerosene or "
Le
lCOhOI engine; superior to any one-cyl1nder engine ; revolutionizing power. Its we1ght and bUlk are half that of single cylinder engines, wah greater durabilitv. Cost� ss to Buy-Less to Run. Quickly, easily started. Vibration practically overcome. Cheaply mounted on any wagon. It is  a combination porta·ble, �tativna.ry or traction CWirlDe. BliND I/OB. CATALOGUlI. THE TEMPLE PUMP CO •• Mfrs •• Meagher and 1 5th Sts .. Chicago. THIS IS OUR FH'TY-TH1RO YlllAR. 



Scientific All'lerican 

Light Your Autom.obile with 

A Month at Our Risk 
Just d rop us  a postal 

and let u s  arrange a 
month ' s  t r I a I a f t h e  
Prest-O-Lite system a t  
our flsk. At the end o f  
that t i m e  if you do n o t  
want to k e e p  it y o u r  ga
rage man or whoever yon 
got the tank from will 
refund every penny you 
paid for it, and tbe gas 
you've burned is yours . 

P rest- O-Llte is  ready
made gas in those hand
somc copper tanks you 
see o n  e\lcry good car. 

Simply turn o n  the f(as 
and Jight it as you w'ould 
any gas light. vV h e n  
t h e  t a n k  is e m p t y  y o u r  
garage rn a n w i l l  e x 
c h a n g e  the e m p t y  for a 

f u l l  o n c  in 5 m i n utes. It  takes IS minutes to get the old 
out-of -date C a r b i de system started, to say nothmg of -the 
preli m i nary dIgging- out of the box.  for you can't  get a steady 
light from a caked-up carbide box. 

LIg h t  from a P rest-O-Lite tank i s  bright. clear. strong- and 
ste�db
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. . 
likC the old kind 

T r y  the P rest-O - Llte system a month. then take it o r  
r e.i ect i t .  

VVrite us today . 

The Prest-O-Lite Co. 
Dept . 5 2 ,  1 8-24 S o .  East St. , Indianapolis , Ind . 

Periodical,  monthly. Board of Trustees of 
The American MUl'illc hllgineer . . . . . . .  59, fi34 

f1 edodicul, \vcekly,  .M cGraw l'uuIishing Co.  59, 502 
Photo engravers'  C0pper and 'l.inc vIatC's,. 

American Steel & Copper Plate Co . . . .  59, :l43 
5D, ,199 
59, 543 

Pianos, Hkhrnond Piano Cu . . . . . . . . • . . . . . . .  
Pi11 1lOS, i)'lelville C lark Piano C o  . . . . . • . . . . . .  
l'hl 1lel's, carvers, sanders, etc. , C .  O .  & A .  

I). P o r t e r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53, 340 
Plants, gerlU food for, K ational N i t l'o·Cul-

ture C o .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
l'o\vdf'l' ,  stomaebie,  P . .Jj\ 'V . ' Bal'elia . . . . .  . 
PO\"V(ier,  toiL t ,  F l'H -1S'ol Toilet Powder Co.  
Powders anti b:lil' tOll i e' S ,  tooth , face, toile t ,  

59, 449 
5H, 50H 
5 9 , 5 1 3  

a n d  laxative,  C .  Sulil' . . . . . . . . . . . . . . . . 5 9 , 570 
Prepal'ation for the tl'eatment of diseases of tll(> blond and , skin, D r. l'eter Fahrney 

& SOILS Co.  59, 577 
P dn��'

rin�la��� . (,��:�l� ,  . . .  ���:'����l� . .  �'���1�1��,.C: 5 9 , 32 6  
U.V ZOl'S [111(1 blades, s a f e t y ,  ::\lultiplex Safety 

Itazor C o .  . .  . . . . . . . . . . . . . . . . . . . . . 59,356 
Ucdudion ma chi-nes,  'V .  L.  M c C ullough Co. 59, 421 
Remedies for certain named diseuses, L. A. n. B rand t . . . . . . . • . . . . . . . . . . . . . . . . . . . .  59, 535 
Remedies for diseases of dogs, U . J .  Ehr-

h a r t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59. 557 
RCIll PClies for regulating tllt' stomach and 

hmvels.  E o  C .  De \Vitt & Co . . . . . . . . . . .  59, 556 
\ Renwdies for the cure of piles, Eureka Co. 5 9 , 5 1 2  

I Remedy f o r  c e r t a i n  named d i s e a s e s ,  S t .  
J a c o b s  Oil,  Limited . . . .  5 9 , 52 1 ,  59. 56G to 59, 569 

Remedy for certain n a med diseases, Calend-
uline Co.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59, 572 r RemC'dy for sexunl diseases 01' disorders, W. 

I O. Pinke rton . . . . . . . . . . . . . . . . . . . . . . . . . .  59, 545 
Remedy fOI' stomach and bowel t roubles, E. I G .  Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59, 536 
Remedy f o r  thl'on t and lung diseases, J.  

S c h o c l m  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59,548 
Hemedy. beadache, Frederick Stearns & Co. 59, 5[)9 
ltlwUlu ati srll drops, Anstalt  7.Ul' Verfel'tigung 

del' Dr.  S lllzbe rgel" scben Allgemeinen 
F'lusstinldul' . . . . . . . . . . . . . . . . . . . . .  59, 529, 5!J, 5:)0 

Ribbons,  l�� ry &; Ij-'ried:'mm . . . . . . . . . . . . . . . . .  5n, 37U 
Il ubber balls, I n d i a ,  ContilH'ntaJ Caoutcboue-

und Guttapf' l'cha-Compagllie . . . . . . . . . .  59,432 
Ruhber, elastic webs of, Arcbilmld Turn e r  & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 9 , a 1 5  
Rubhrr watpl' Lottles,  eushions,  and ice caps,  

Hodgman Rubber C o . . . . . . . . . . . . . . . . . .  59,480 
Salad dressing, G riggs, Cooper & C o  . . . . .  59,309 

Held lnd (boulder' Above ' I=m Ali i �m�: f!r���Fb���(�
o�f �1�i�·t6: : ir:. : :���� g�:m u u .)  .) L & Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 9 , 5 1 6  -r '11his polish ing h ead i� fitted w i t h  a � L , t h ree-jawed chuck , holding u p  to !4 

inch.  This add eli idea is u feature 
al1 users WIll appr eciate. 

I List. Price. $4.00 
I '"  � oo" .m', "�" " � 'd�. _ ., now. Send address. . 

Salves, Ij� . F.  Greene . . . . . . . . . . . . . . . . . . . . . 59, 580 
Sash cord, J.  E. If' l'icke Co . . . . . . . . . . . . . . . .  59, 3 1 1  
S u w s ,  certain named, � .  S .  Bradford, JI' . .  59, 4('.4-
Saws of all , kinds,  B.  C. AtkhlS & C o  . . . . .  59, 34B 
Seed , tobaceo .... ' O .  R .  Pomeroy . . . . . . . . . . .  59, 4 1 5  
Separators,  centri!.ugaJ,  De L a v a l  Separator 

Co.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59, 348 
Sewing m achines, parts,  and attaebmellt s  

therefor, b o o t  and s h o e ,  U nited Shoe 
GOODELL-PRATT C O M PANY G reenfi e l d ,  Mass . J\fachiller'Y C o  . . . . . . . . . . . . . . . . . .  59, ;)6;', 59, �66 

Shaft hangers, Standal'd Pressed Steel C o . .  50,362 

S EALED PROPOSALS. 
p Rg)r�S�!dS A��16u�1�S�'e��t;:d 

D����:m���.�aw ��b���= 
ton, n. C .  u n t il 10 o'clock a. m . ,  February 5, 1907. a n d  
pub l icly opened i m mediately thereafter, to f u r n i s b  a t  
the n a v y  yard. �ew York, N. Y o .  and tbe naval coal de
pot, French m ans Bay, East Lamoine, Me . , as specified, n q uantity of nav al suppl i e s .  as foll ows ; Sch . .352 : 
Dump cars.--Sch. 353.: Portab l e  conveyor belt.  s l de
crank steam engine.�Sch. 354 : Horizontal steam s t eer
ing ehgines . A p p licati0!18 for proposals shoul d desig
nate th e sched ules de�llred by n umber. Blank pro · posals will  be furnished upon application to the navy pay otfic�, New Y ork, N. Y., or t u  the Bureau. E. B. 
ROG lJnt3, Paymaster-Genera l ,  U. S .  N. 12- 31-06. 

BEFORE YOU INVEST 
A dol lar in anything get m y book . '  How t o  J udge Investments. "  It tells you all about everything you 
should kn o w  before making any kind of an iIH'estment, 
eit.hel' f.)f a large or �mal l a mount . This buok g i ves t I)e soundest advice and may save you many dollars. 
Send two-cent stamp for a copy ; do it now. 

Send y0ur name and address and get tlJe Investors' 
Review for 

3 M onths F ree. 
O
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��!iablY posted o n  various kinds 

Editor I N V E 8 T O R S' REVIEW, 
1 3 8 �  Gaff Building, C H I C AGO, I LL. 

SE N SITIVE LAIJO]{ ATOH,Y BALAN CE 
By N. Monroe Hopkins . This " built-up " laboratory 
balallce will weigh up to Olle pound and wil l turn witb a q uarter of a postage stamp. T b e  balanl::e can be made 
by any amateur skilled in the use of tools, aud it w i ll 
work as well as a $125 balance. '11h e  article is accom
panied by d etailed working d rawings showing various 
stages at' the ·work. This article is contained in SUENTUfIC AMERICAN SUPPLFlMENT, No.  1 1 84. Price 10 
cents For sale b y  MUNN & Co . •  361 Broadway, New 
Y ork City. ur any bookse ller or newsdealer. 

['I·.:r�U'l:Jm!J ('orliss }:n gin e ., Brewer< 1..'!l!5 and Bot�l ers' Ma.cbinery . 'l' H E  VI J/P�R • MFG. CO •. 899 Clmton St . ,  Milwaukee, WI • .  

MODELS & E X P E R I M E N TA L W O R I( ' In'1{entions cieveloped. Special �l achinery. 
E .  V _  BA I L LAR D ,  24 Fran kfort Street .  New Y o r k .  

RUBB ER Expert Manufacturers 
Fine Jobbing Work 

PARKER, STEARNS & CO.,  228.229 South Street, New York 

Sheetillgs.  Ort' Cotton Mills . . . . . . . . . .  59,338, 59, 389 
Shirts, outer, Greenebaum Brothers . . . . . . . .  59, 404 
Shoe polish, Ben Mfg. Co. . . . . . . . . . . . . . . . .  50, 428 
Silver plated. tIat, and h(�l1ow ware and 

cutlery, \Vm. A .  Rogers Limited . 59 . :W6, 59, 422 
Silverware, certain imitation . G. E . Herring 59. :)53 
Slippers, G .  M e h ringer & Co. . . . . . . . . . . . .  59. 489 
Soap, A .  SmIth & Co. . .  . . . . . . . . . . . . . . . . . .  59, 3 1 4  
S o a p ,  N .  K . Fairbank C o  . . . . . . . . . . . . . . . . . .  59, 4 1 1  
S o a p ,  Level' Brothers Co.  . . . . . . . . . . . . . . . . .  59, 446 
Soal1, liquid, B. S .  McKean . . . . . . . . . . . . . .  5H, B84 
Soaps, toilet and laundry, Citizen s '  ",Tholesale 

Supply Co. . . . . . . . . . . . . . . . . . . .  59,375 
Soda, saleratus, alld baking powder, Church 

& Dwight C o . . . . . . . . . . .  . . . . . .  59, 574 
Sound recording or reproducing machines and 

parts tbereof and records, VictOl\ 'ralk-
ing Maebine Co. . . . . . " 59. 550 

Stoves and ranges. S t . Louis Union 'Prust Co. 5U, :394 
S t mine r s  anl valves, U n ited Injector Co . . 5U,419 
Sugar syrup, beet. Colorado S.yrup Co . . . . . .  59, 306 
Suits and overcoats, m e n ' s  top, Dcsbeckt'r 

Block Tailoriug C o .  . . . . . . . . . . . . . . .  " 59, 324 
Surgieal lubdcll n t s .  J. M. G l'osvenor & Co . 59, 540 
'ruble covers, scarfs, centerpieces, and doilies,  

lace and linen and lace, Bach Bros.  & 
K atzenstein . . . . . . . . . . . . . . . . . . . . . . . . . . .  59, 427 

Teeth . cement for filling, Harvard Denhtl 
:Hanufactul'iLg C o. . . . . . . . . . . . . . . . . . . . .  59,4'13 

1.'hrend, Hnd spool a n d  Rewing cotton , Ameri-
c a n  Thread Co. . . . . . . . . . . . . . . . . .  59, 371 , 59, ;W2 

'I'hl'ead, merce rized cotton , H. Chodol'o,Y . . . .  59, 305 
'l'olJa cco, smoking and ehewing, Penn 'J:'obac-

co Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 9 , 4 1 4  
T o n i c  beverages and s y r u p  made therefrom , 

non-alcoholic, 1\'1. L. E ppstein . . . . . . . .  59, :)78 
'rools, certain namrd, Hanchett Swage 'Vorks 59, 852 
Tools, certain named, V('rona '1'001 'Yorks. 59. 507 
Trucing <:loths and �inens, American Trucing 

Cloth Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59,400 
Tulle,  T. Tieorn:l11n & Son . . . . . . . . . . . . . . .  59, 456 
Typewriter ribhon s and c arbon paper, :Mon-

arch Typewriter Co.  . . . . . . . . . . . . . . . • . .  59, 490 
Varnisb and japans,  Robt . Ingram Clark l.� Co . . . . . . . . . . . . . 
Washing powder , N. K. Fairbank Co . . . . . . 
Watches, W. C. Ball  . . . . . . . . . . . . . . . .  59, 461 , 
",,'a tel' ann a beverage m a d e  from ginger. 

mineral and table, Manitou Minerul 

59 . 455 
59, 41 2 
59. 462 

S p ring" Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  59, 408 
V\Tei g-b ing m n cbillf'l'Y, Richardson Scale Co. 5 9 , 5 1 8  
"relding and brazing p l a t e s ,  Pbillips-Laffitte 

Co .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59, 452 
Wbeat and rye preparations and bakery pro

oucts, certain named, Potter & Wright-
ington . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  59 . 31 3 

";'hisky,  Cafe Sava rin C o . . • . • . . . . . . . . . . .  59 , 347 
\,rhisky, Patterson & Coane . . . . . . . . . . • • . .  59,�fiO '\Vb i sky , C .  A .  Van Rensselaer . . . . . . . . • • . .  59, 367 
Whisky, Ullman & Co. . . . . . . . . . . . . . . . . . . . .  59 . 395 
V\Thisky, F .  T. l\Jo l'J'f s�;;('y . . . . . . . . . . . . • . . . . . .  59. 4 1 0  
\Yhisky, Bonn ie Bros. . . . . . . . • . • . • • . • . • . • . .  5 9 . 4fi3 
"tVh isky , F'erd Roddewig Sons . . . . • . . . • • . . .  59. 471 
Whisky,  .T. Harbinson . . . . . . .  _ . . . . . . • . • . . . .  !'I9 , 478 
Whisky,  ,T.  & Fl.  Mahoney . . . . . . • . . . .  , • . • • .  59, 488 
W h i s k y .  It . Steel . . . . . . . . . . . . . . . . . . . . . . . . .  59. 500 
"rhisk;\r, Van Vleet Man sfield Drug Co . . . . .  5n, 500 
W h i s k y .  Repeb HilI  Distilling Co . . . . . . . . . . . .  5!J, 533 

\Yhisky, C 3 h n ,  Reit & Co . . . . . . . . . . . . . . . .  59. on5 
\V h i s k y .  Rlurn e n t b ::ll & Heilbronner . . . . . . . .  59, 571 

M odel and Exverimeu tal W ork. Y ea.rs of ex- :���:��: g���i:��w&se�al���l 'i)i�tiiii�;g ' &"i�: 59,572 

perience. M. P. Schell, 1759 Union ::It., �all Francisco porting Co. 59. 579 
\�Vbisky and bl'anil y .  Edw. n.  Bruce Co . . . .  59, 470 

M a n ufactu rers of Fruit Crate' Making Machinery, 'Voodworking m a chines, certain named , A. 
plea5e address P. O. Flox 42<J, Tarpon Springs. l:I'1a. M .  Gibbes . . . . . . . . . . . . . . . . . • . . • . • . • . • .  59,539 

B E  A W A T C H M A K E R  
Send for our free book, How to he a Watcbmaker. Rtone 
School of W atchmakil!g, 904 Globe Bldg. ,  St. Paul, Minn. 

V E N T R I L O Q U I S M  
Learned by any Man or Boy at home. Small cost. Send 
to-day 2-cenL stamp for parti cul ars and proof. .,. A. Smith, Room 172 . 2040 l';' noxvUle Ave., Peoriu, 111. ----------------- ------------------

T I h 
Cln"J" ,,,, . Won,J"fod 

e eg,rap Y 
a"tonoall" ",.,)"" " "- I , ,  $2 "p. OMNIGR APII 
CO . •  Dept. 52. 3 9  (Jurt. 
lundt 1St., N ew Y ork. 

,� T-E'LE-�sCO P E:�ND F D R � C A TA L O G U E  
w. &  D.  M O  G [ Y.  

• B AYO N N E:  C I T Y. N . J .  

LABELS. 
"Cutisol , "  for an oin tm (' nt , .T .  H. S .  O ' B rien 1 3 , 305 
"Defiance Flour, " for flour, M .  S .  Ayer & 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 , 3 03 
"Eleeirosi ne , "  for a liquid depilatory, B.  

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 , �0 6  
"Rex , "  for beer, A. T i e m a n n  . . . . . . . . . • • . •  1 3 , 304 

PRINTS.  
"Men ' s  n n d  Boys' Apparel . "  f o l'  m en ' s  and 

boy s '  appare1, H. C . Lytton . . . . . . . . . . . .  1 , 882-
" Moose, The Beer tba t Reigns Supreme, " for 

beer, A . Tiemann . . . . . . . . . . . . . . . . . . . . .  1 , 879 
":\foosc, The l\loTlaJ'cb of All Pure Beers , " for 

beer, A .  Tiemann . . . . . . . . . . . . . . . . . . . . .  1 , 881 
" The Home of the Jj'amouR )'lonarcb of All 

Beel's, " fOl' beer, .t\.. . Tiemann . . . . . . . . . .  1 , 880 

A printed copy {'If the specification and. drawing 
of any patent in th� foregoing list,  o r  a n y  patent 
in print issued �ince 1 863, will be furnished trom 
this office for 1 0 ce'nts, provided the name and 

1, ... i_+"V4 · nnmber of the patent desired and the date bt· I.our Cuculars, books. n ew:�paper. �ivpn Add ress MUDn & Co 361 B roadway New ft���y �·
ave�,

ar��lr�ll�e �7i York: . " . ' . Own eH.sy. printed rules. WrIte .Canadlan patents m a¥ now . be obtamed. by thr 1l1 . 
fact ory for catalog. presses, Vf:ntors for any of the lnVentlODs nR_med In the tore-Ca"'«s type. paper, card s. .goIng list. For terms oud further  particul8 r� ,& '  'l'IlE PRESS co.,  lJleriden, Conn • • •. ddreS8 Munn & Co., 361 8roadway, New York. 

What to Demand in a·-

Absolut� c/�anl;,tull 
assured by /valer ca-I _ 
pacity and width 1. '  
/Vater sur/ace in bow . 

Water iet at bottol1l of bowl. which cleanses the inside of the trap. 
and insures bowl being 
absolutely washed oU4 

Closet �� 
Water stalof "n".ua' ..... depth, making escap. 
of sewer gas impo.
sible. 

Vacuum chamber in'" which entire contenl$ of bowl are drawn bJl 
syphon;c action. 

The Sy-Clo Closet as shown by the illustration of the sectional view, 
is formed in a single piece-fine hanl.1 -moulded china-without a crack or 
crevice where impurity can lodge. Unaffected by water, acid or wear. 
No enamel to chip or crack. If your closet is different in any respect, it 
is unsafe. Replace it with the Sy-CLO. 

The name H Sy�CLO " au a closet guarantees that i t  is made under the di rection 
and supervision of the Potteries Sell ing Cotn p a n y ,  of the best ln aterials , and with the 
aid of th e best engineering skill, and has t h e  united endorsemen t  of e ighteen of the 
leading potteries of America. 

FREE. Send us the Datue ot your plumber, and w-e .... ill send you . 
valuable booklet " Household Health " . It 'Will tell y o u  hoW" to be ceI·taln 
of' the lIanltation ot your bODle, and lDay explain the cause 0:( past Ulnessea 
TOU hav e never understood. 

Lavatories of every size and design made of the sam e material as the 
Sy-CI,O Closet. 

PO'ITERIES SELUNG COMPANY, Trenton. N • .I. 

The lew · Agriculture 
By T. BY ARD COLLINS 

12mo. 374 pages. 106 illustrations. cloth, p rice $2.00 

THIS new and authoritative work deals with the 
subject in a scientific way and from a new view

point. Dr. Collins li as devoted his lifetime to the 
study of changing economic agricultural conditions. 

" Back to the soil " was never a more attractive proposi" 
tion and never so worthy of being heeded as during these 
opening years of the twentieth century, Farm life to-day 

offers more inducements than at any prevlOUS period in 
the world's history, · and it  IS calling millions from the 

desk. The reason for this is not at first obvious, and for 

this reason Dr. Collins has prepared the present work, 

which demonstrates conclusively the debt which agricul

ture owes to modern science and the painstaking govern

ment and State officials. Much of the drudgery of the old 

farm life has been done away with by the use of improved 
methods, improved stock and varieties. All this tends to 
create wealth by increased value of the product and de

creased cost of production. Irrigation, the new fertiliza

tion, the new transportation, the new creations, the new 

machinery, all come in for a share of attention. The 

il lustrations are of special value, and are unique. All who 

are in any way interested in agriculture shoul d  obtain a 

copy of this most timely addItion to the literature of agri

culture. A full table of contents, as well as sample illus

trations, will be sent on appl ication. 

� M U N N  &. C O . ,  .. 8cl!'�tfA����e:i�nJl, .. 36 1 B roadway, New York � 
�� ..... � .. *+!:t�J 



Rubber Elevator & 
Conveyor Belting 
FOR C O N V E Y I N G AND L I F T I N G  

BROKEN STO N ES, COAL, COKE, WOOD 

PULP, GRAVEL, SAND, SUGAR, etc. , etc. 

SPECIAL CONST RUCTION 

EXCEPTIONAL QUALITY 

NEW YORK 
PACKING 

BELTING & 
C O . , Ltd. 

91-93 CH A M B ERS STREET, NEW YORK 

ROOF, U S E  
repain .  M I CA-NOlO 

and c l i m atic ch anles,  
reasonable care . We pay 

Samples upon reque.t. W rite today. Addres s  
ASBESTOS MFG.  & ROOF I NG CO.  

Manu facturers 'Of Every t h i n ,  i n  the A.be.to8 Line 
2 1 6  CARR STREET ST.  LOUIS, 110. 

SEND $1. 00 NOW 
F O R  O U R  N E W  A M E R I C A N  BOOK 

How To Make Alcohol 
and De�Nature it ,  from Farm Product s. for use in Farm 

I Engines, Automobiles, Heating and Lijlbting. com� 

���
t
Ea\�S:�d

c
�g�:rn���� Iil���t��r�gs. New Ii'ree Alco· 

S I'ON & C H AMBERLA IN 

1 2 3  S. A .  Liberty Street N E W  YORK I 
TO BE A WATCHMAKER 

Bradley PolytecHnic Institute 
Horological Dep:utment 

Peoria, Illinois 
Fl.rmeriy P:\T:;ons H(·yolOl!ical lost. 

L:,rgest nnd Best Wnteh Sehool 
In Amerien 

We teach Watch Work. Jewelry, 
Engraying, Clock Work, Optics. 
Tuition reasonable. Board and 
rooms near s('hool at moderate rates. 
S�IHI f(IT Cat:llo,!!' of Information . 

CHARTE R  
Station aries. Portables, Holsters. Pump· 
ers. Sawing and Boat Outfits, Combined 
wltb Dynam os. 

Gasoline� Gas. Kerosene. 
Send for Oatalocrue. 

State Po,ver NeeJls. 

C HARTER GAS ENG I N E  CO., Box 1 4 11 ,  STE R L I N G ,  I L L .  

Scalos A i l  V, arieties at t o w e s r. Pflces. Best U.al l road 
Track and Wagon or StOCk 8cale� made. 
Also 1000· useful artIcles, including Bafeb. 
SewIng �iaGhines, BiCYCles, Tools .  etc. i'5ave 

Money. Lists �'ree. CHICAGO SCALE CO., Cbicago. III. 

S TEA M  

Scientific American 

A Watch 01 
Unusual A ccuracy 

Howara accuracy 
begins with the selection of 

the materials ; it is carried through 
the cutting of the jewels, th rough the assem

bling of the parts, through the timing of the 
completed movement.  When all has been declared 

perfect, the nlovement is put in z'ts own case by the \ 
makers and tested again-any variations caused by changed 

conditions being corrected by a complete readjustm ent-thns 
���n_Ltbe�I!oward n a watch of unusual accuracy. Every 

\\OWAR/J 
",ATC H 

is enclosed in a velvet·lined m ahogany cabinet, with 
Certificates of Guarantee giving movement and case 
numbers and the fixed price at which the watch is sold 
everywhere. 

HOWARD Walches are made in men's sizes only. Prices 
range from $35 to $150, the difference being not in grade 
of materials or workmanship, but in quality 01 case. 
Dumber of  jewels, and adjustments. 

.. WA TCH WISDOM "  is an unnsual book 
about an unusua l watch , written by an 

nnusual man-Elhert Hubbard. 
Writefor it. 

US ERS 

Il. HOWARD 
WATCH COMPANY 

South Street 
Waltbam. ftbss., U. S. A. 

�ainDOw Packing 
The 

Working· Mate 
of Genius The original and only genuine 

red sh.eet packing, 

The only effective and most 

economical flange packing In ex

istence. 

Can' t blow Rainbow out. 

For steam, air, hot or cold 

water, acid and ammonia joints. 

Beware of imitations. 

Look for the trade mark-the 

'word Rainbow in a diamond in 

black, three rows of which extend 

the full length of each roll. 

Manufactured exclusively by 
PEER.LESS RUBBER. MFG. CO. 

1 6  Warren St. , New York 

Natural talent and inventive genius 
without techni cal training is ihcomplete. 
If you have natural ability, in �ommon 
fairness to yourself. develop it 1 Perfect 
it 1 Profit by it  1 

You can do this without leaving home 
or l()ss ()f time from present occupation 
by the wonderfu I ,  system ' of ' instruction 
of the International Correspondence 
Schools. '  ' Write; stating in whith of the 
following occupations your. natural tal-
ent Iies. ' .  ' , " 

' 
Meehanieal Drallg-htsman, Civil Engi neer, Chemist, 

Textile.lUili Supt., Ueetrieian, Eleet"ri('!al Engineer, 
Meehanieal Engineer, Teicillione Engineer, Eleetrieal 
Lighting Supt., Surveyor, Stationary Engineer, Building 
Contraetor, Arehiteetural DrslIghtsman, A r e  h i t e e  t ,  
Bridge Ens

.
ineer, Struatl1ral Ens

.
ineer, Mining Engineer. 

You will be shown , without the slight
est cost or obligation on your part, the 
perfected plan by which you can secure 
training that will mean early promotion, 
increased salary, and future succeSS. 

INTERNATIONAL CORRESPONDENCE SCHOOLS, 
BOI 942. SCRANTON. PI. 

JANUARY 19, 1907. 

COLD GALVAN I Z I N G .  AME.RI CAN PROCE S S .  N O  R OYALTIES. 
,SAMPLE,SWl'loINFORMATION O N  APPLICATI O N .  

N I C K E L 
E l ectro· Plat i ng  

ApDarams a n d  MateriaL 
TUB 

H a n s o n  & V a n W i n k l e  
Co., 

Ne,v n  .. I •• N .  J .  
28 & 30 S. Canal St. 

Cbica/lo. 

______________ c _____________ � 
W i l l  M a ke Y o u  

P ro s pe ro u s  
If you are honest and am bilious write me 

today·. No matter where you live or what 

k���te 1}����f�\!!�Dby I m�W; 
t:;��ini'o�o�hS;c�:: 

Represen t..'l.tive of my Company in your town ; 
start you in a profitablE> businE"iS of your own, aud help you make hlg money :It onc�. Unusunl 
Ol)I)Urtllnlty for men "Withont cupit.1l1 i o  Itt.>· 
Mille independent for life. y;,lualtlt· l)Oflk 
nnd fnll pllrthmiars tree. Write to-day. 
Address nearest office. 

EIHV IN n. J1 ARDEN, Pre.ldent 
N aHonal Co- opel'atlve .Bealt;\-' Co. 50t) Ath eJlleUlll Bulldllll:, (:hteago 506 lU nrylnnd Building, "\V nl!!hhigtoll. D. C. 

The Best 
Dry Battery lor 

AUTOMOB ILE  
SPARK I NG  

Becko Spark Cell 
4 V eils $1 .2li 

J. H .  BUNNELL & CO. 
Electrical llfanutacturers 20 Park Place. NEW YORK 

WORK SHOPS 
of WOOd and Metal Workers. wltb
out steam power. equipped with 
BA 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 tbe work. Machines 
eent on trial if desired. Catalog Free. 

W. F. '" J O H N  BA R N E S  CO. 
Established 1872. 

1 999 RUBY ST. ROC K FOR D .  I L L. 

Concrete Blocks 
WE HAVE a very Beautifnl Albnm 

containing over Sixty vi�ws of 
Houses, Churches, Factories, Pl:=.tlltS, etc., 
taken from different parts of the cou n ·  
t r y .  These a r e  printed on heavy enam
eled paper with original halftones, and 
these halfton es are made frOUl original 
photographs - not wash drawings -
9 x i2 inches. If unsatisfactory, money 
promptly refunded . Price One Dollar. 
Write for nachine Catalogue - Free. 

Hannon S. Palmer Company 
1450 Girard Street. Washington. D.C. 

. .  L I B E RTY B RA N D " 
Steel Letters and Figures t' IDe, ' �, :�d��r��

t 
{/'e:��oo�

, 

t;��n��� II up In polished bard wood' boxes. 
- , ... Are sold by leading bard ware I . 
� dealers. 
�, A L LEN. D O A N E  &: CO., 

Boston . llIass . •  U .  S. A .  
�, Fine steet letter-cllttin� o f  5. 1 1  kinds ; special p·rices to toolsmiths. 

Warranted name stamps for marking tools mailed anywhere 17c. per letter 

Kerosene Oil Engines 
Marine, StatiOliary, Portable 

N O  D A N GER. MaxiID um Power, Ligbt. 
est Weight, Simple. Reliable, Ecvnomical .  
No Batteries, Self Ignitioll by Com pres· 
sion. Ful1y llU1nsnteed. Write for Cata· 
logue S. A. W- No cbarge for packing. 

t::�:�1;: Motion P ictures Tools I T 00151 Tools I A UTO M O B I L ES 
BOUGHT, SOLO AND EXCHANGED 

INTERNATIONAL OIL ENGINE CO. 
38 Murray St. ,  New. York , U. S. A 

WIRELESS TELEGRAPHY.:....ITS PRO-
gress and Pre�ent Condi·tioD are well discussed in SeIEN
TU'Ie AMI<RICAN SUPPI,I<"EN�'S 1 4�li, 1 426. 1 427, 
1 386, 1 38S. 1 389, 1 383, 1 38 1 ,  1 3�7. 1 32"', 
1 329. 1 431 . Price 10 cents eacb. by mail. Munn & CO., 361 Broadway, New Y ork City. and all newsdealers. 

NO EXPERIENCE NECESSARY 
&s our instruction Book and 
"Business Guicle" tells aiL We 
furnish Complete Outfite with 
Big Advertising Posters, etc. 
Humorous dramas brimful offun, 
travel, history, religion, temper. 
ance work and songs illustrated. 
One man can do it. Atltonlshing 
Opportunity in any. locality for 
3. man with a little money to show 
in ch urches . school houses. lodge 

halls. th�atres. etc . Big proflts each entertainment. Others' 
do it, why not yo� ? , It's easy ; write to us and we�l1 tell you bow. Catalogue free. 
AMUSEMENT SUPPLY co.. 467 CHemical Baok Bldd.,CRJlaoo. 

A M O N EY M A K E R  
Hollow Concrete building Blocks 
Best. Fastest. Bimplest, Cheapest 
Machine. Fully guaranteed. 

THE PETT Y J O H N  CO. 
615 N. 6tb Stre"t, Terre Haute, Ind. 

TRADE MARKS 
DESIGNS 

COPYRIGHTS &.C. 
Anyone sending a sketcb and description !!lay 

Qu1cltly ascertain our opinion free whether an 
invention is probably patentable. Communica
tions strictly confidential. HANDBOOK on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. relJelve 
.pecial notice, without charge, in the 

$titntifi( }lmtritan. 
A handsomely Illustrated weekly. I,argest clr. 
culatlon of any sclentiOc journal. Terms, e3 a 

r.;"u:Nff &oCO�3�1

; B�::�:�NewdfDeik Branch OWce. 626 I' St� WashlnKton. D. Co 

and all y ou want to know about 
them. Our Tool Catalogue No. 2'2 is a clOtb·bound book of 9iiO 
pages. If you want to " know 
it all n about Tools you should 
send for this book at once 
Sent post�paid on receipt of 
$1.00 wbicb will be refunded 
from your � fI rst purchase from 
us of $10.00 or over. 

MONTGOMERY & CO. 

Sold in every civilized coun· 
try on earth.. Costs less than 
kerosene, gives six t i m e s  
more ligh tthan· electricity. 

APure White Steady Ligbt 
Makes and burns its own gas. No wick. n o  odor. no smoke. 
Absol utel y safe. For indoor 
and outdoor use, 

Agents Wanted. 
Exclusive territory. liberal 
commissions. ·Catalog free. 

THE BEST LIGHT CO. 
Owners of Original Pa.tents. 

B 7 Eo 5th SI. CANTON. OHIO. 

The largest dealers and brokers in New and 
Second.band ·Automobiles in the world. Send 
for complete bargain sheet No. I l 2. 

TIMES SQUARE AUTOM OBILE CO. 
2 1 7  West 48th Street, New York City 

ELECTR.O MOTOR, 8IMPLE, HOW TO 
make • .....-By· G • .  M. Hopkins. Description of a small elec
triC motor devised. and constructed witb a " jew to as�ist. iug amateurs "to make a motor which might be driven with advantage .by a .current derived from a hattery, and which. W:Quld have sufficient power to operate a foot 
���

b
�{t�

n
li I�:����� r06�t�{����� 0scei������c

a
�ft��: leAN S·£,TPPI,"El\)ENT. No. 64·'  • .  Pr"ice 10 cents. To be bad at this office and �rom aiJ newsdpaJers. 

I\-Ieehani" 
eally ptlr
feet and 

" Can't upset. "  No 
ter; '" CAN"r HE BROKEN :lnd lYon't wear out." A straight 
pull . (ordinary-hand-car .. lTIotiou ) ,  instantly iI:: terchangeable to thp. 

b;a�t ;�:J;r��,
g 

t�l1�e�l��-��din;t::n�ilre
c�se

th�O��s; a�r�i!:1, 
and 1'elt the child's legs. Write for our free offer. 

''Exer.Kehh'' Novelty (:0., 106 N. Senate St. , Indianapolis. Ind. 

J .  L L E W E L L Y N  K I N G  
SHIPBUILDER 
ELIZABETH PORT, N. J • •  V. S. A. 
Builder o f  Stern Wheel. Paddle and Screw 
Steamers. Torpedo Boats and Barges of all 
kinds in Steel. D D D A Specialty made of 
South American and Alaskan River 
Boats, Launches, Dories. Canoes, Etc. 

Keystone Well Drills 
for Artesian :md Ordinarv,"Vater 
Wf'lIs ; Mineral Prospectinrc :m.t 
Placer Testing for Dred,:r&rS ; 
Deep Dri1lin� for Oil and Gns ; 
Contractor's Blast Hole Drilling, 
River and Hs.rbor Exploration , 
etc. Our flye catalogs a.re text· 
books in t·hese hnl'S. 
KEYSTONE W ELL WORKS 

Beaver Fal l s ,  Pa.  

A U T O S  
If you are tbinklng of 
getting an auto next 
Spring, write u s a t 
once for our U Maker 
to User profit·shC1ll'ing 
plan," ana save money Rich r I $100 

SparkPlug flce - D U RYEA POWER CO.. Aeyrud Street, Read i ng ,  Pa. 

WII.fb'U�a�"'A'�"ed. W:\�� (. AHYTHIII� 
Electrical Department 

Y ou will not regret It. ;f 

IIBTDILIP8AICAT" 
for �terature. --:: .AK TRY ••• C·H·B ULy.a ca 

TF DO CONN If ,.. 1JT.8tn1' • � HICA 6 0 · I LL·lis·A RICHARDSON ENGINEERING COMPANY, HAR 0" , . • . 
Illto el South ()Uawn Street. 


