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THE RAPID TRANSIT EAST RIVER TUNNEL DEFECTS. 

In accordance with a resolution of the Rapid T ransit 
Board at its last meeting, when the 1I1ay o r  suggested 
that there h a d  been a lack of publicity in respect of 
the defects i n  the East River Rapid Transit tunnel, 
the chief engineer,  Mr. George S .  Rice. has presented 
a report which fuJly explains the conditions on this 
important pie ce ot w o r k. 

It seems that there was no serious trouble in driving 
the tunnel and ma intaining the correct grade, until 
the shield had passed below the water level of the 
East River ,  when water was encountered in consider
ab l e  quantiti e s, and the shield began to settle below 
the established grade. The settlement was immediate. 
Iy detected by the Rapid Transit engineers,  reported to 
the chief, and b y  him was reported t o  the Board, and 
from that date t o  the present, the conditions in the 
tunnel h ave been regu larly made known a t  success ive 
Board meetings. 

The cause of the trouble was the failure of the sub
contractor to maintain sufficient a i r  pressur� at tlie 
sh ield to l(eep out water, and so prese rve the ground 
through which the shield was being driven in a proper 
condition to support the weight of the shield, amount
ing to about 50 tons. Instead of maintaining the 
pressure sufficiently h igh to keep the shield free of 
water, which might have been done by increasing t h e  
supply o f  air,  or b y  the use of special devices inten ded 
t o  diminish the loss of air,  the contractor preferred 
to keep down the excess of water in the shield by 
pumping. 

In other words,  instead of preventing the wate r  from 
flowing into the shield, h e  preferred to let  a certain 
amount of flow take place. and remove the water by 
running a suction hose to the bottom of the forward 
edge of the shie ld and pumping it out through the 
tunnel. Now,  while  this method was successful in 
keEping the water down. it had this unfortunate effect, 
that the wate r,  flowing around the under sides �f the 
s hiel d toward the sUelion h ose, washed along with it 
the underlying sand, causing a cavity beneath the 
shield. This produced the condition that the shield 
an d a certain amount of the forward end of tne tunnel 
were pressed down by the h eavy l oad o f  sand and 
water above it, while there was n o  corresponding sand 
t o  support the overhanging structure from beneath. 
This brought a heavy vertical bending st rain upon the 
forward end of the shi e l d  and tunnel lining, causing 
it to settle gradually even when it was not b eing ad
vanced. The ben ding strain also cracked th e  plates, 
and resulte d in those depressions in the line of the 
tunnel which must now be remed ied. 

It was realize d that it would be possible to r ectify 
these errors of grade subsequently whIle the rest o f  
the tunnel was being constructed, a n d  this reconstruc
tion is now being carried out on a, length of 1,800 feet 
in the north tube and 700 feet in the south tube. This 
reconstruction involves the lowe ring of the track or 
t h e  replacing of plates in the bottom o r  top of the 
tube, according t o  the conditions.  These r e pairs will 
b e  completed b y  the time the river headings are driven 
to a connection, w hich will probably occur during n ext 
N ovember. 

The B r o oklyn tunnel is being driven through a 
glacial d rift consisting of sand mixed with bowlders, 
and some gravel. The public may b e  perfectly satis
fied as to the permanent stability of the tunnel. The 
report states that the mate rial which the engineers 
have encountered u n d e r  the rive r i s  such that when 
the t unnel is complete d,  it can be absol utely relied 
u pon t o  stay in place. 

PRESENT CONDITIONS AT PANAMA. 

The chairman of the Isthmian Canal Commission, 
at the close of his last report giving a summary of 
t h e  work that has b e e n  done on the eanal, states that 
the carrying through of this great

�
work divides

> 
itself 

into two parts-first, that of thorough preparation; 

lln d second, that of actual construction ; and he says 
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with great truth that the former is the more important 
and more difficult of the two. Like many of the colos
sal tasks involving the movement, sustenance and con
trol of l a rge bodies o f  men in climates to w hich they 
are unsuited and unaccustomed, this enterprise has suf
fe red from a reversal of the p roper order o f  procedure 
as stated above. In the desire to "make the dirt fly," 
actual construction was begun befor e  adequate prepar
ation h a d  been made. Men from northern climes were 
sent into a fever·laden district, w h e r e  there was 
n o  provision to adequatel y  h o u s e  and fee d  o r  employ 
them, to say n othing of the lack of those hygienic safe
guards which are in dispensa ble ,  if the w h ite man from 
more tempe late zones is to live and work in a tropical 
region. 

The policy inaugurate d by the chairman in the late 
summer of 1905  included the c losing dow n of the work 
o f  excava tion, except s o  far as i t  was necessary to put 
the cuts in condition for the installation of the maxi
mum number of steam shovels that could be economi· 
cally employed, and the direction of the energies o f  
t h e  force to that general w o r k  o f  preparation w hich 
sh ould h ave antedated any serious attempt at con
struction. The work o f  prepa ration has included the 
creation of an effective working organization ; the 
sanitation o f  the I sthmus ; the provision o f  suitable 
quarters and food for employees ; the construction o f  
proper terminal, y a r d ,  and railway track facilities, 
and intermediate yards suitably disposed along the 
l ine of the canal for t h e  handling of the vast quan
tit i e s  o f  supplies a n d  material ; t h e  instal lation o f  a 
system of parallel  w o r k ing tracks laid through the 
cuts ; anel finally, the working out of all engineering 
problems and formulation of a comprehensive plan for 
carrying forward the work in each department. 

The health conditions on the I s thmus are to-day most 
satisfactory. Although there are 2 3.000 employes on 
t h e  payrolls,  there are few e r  patients in hospitals than 
for man y months past, 450 beds being vacant. There 
has b e en no authen tic case of yellow fever s ince last 
November. Mosquitoes are s o  scarce that many people 
sleep i n  unscreened h ouses. In deed, Dr.  Gorgas c on
siders that he has the health situation so well  in hand, 
that n o  epi demic can arise w i t h i n  the canal zone. 

In regard to food and quarters for employes,  we learn 
that the building department has not only provided 
ample quarters for the exi sting force,  but has at the 
present time a sufficient reserve to accommodate 3 ,000 
additional laborers. An interesting s i d e  light i s  thrown 
upon the character o f  the native la borers in the canal 
zone by the fact that altho ugh mess kitchens have 
been c reated at the d ifferent labor camps wh e r e  whole
some and nourishing meals may be obtained at the 
cost of ten cents each, t h e  labor e r s  d i d  not avail them· 
selves of the pr ivi lege, except in small numbers. This 
was due,  not to a desire to save , but to indulge in food 
unsuited to their physical needs, and to gratify their 
desire for dril1 k and other indulgences. To meet this 
condition the chief engi neer was authorize d  to insert in 
all future labor contracts a proviso, whereby th e  em
ploye agrees t o  permit a fixed amo unt to b e  dedu�ten 
from h i s  naily wage, in consideration of w hich h e  
i s  to rEceive t h r e e  w h o l esome and nourishing meals 
per day. With regard to the food supply of Amer
ican employes, we learn that modern refrigerator cars 
are now running on the Panama Rai l road ; that there 
is a c old-storage p lant in ope ration at Colon, and that 
refrigerating plants have been installed on two of 
the steamers running between New York and Colon. A 
continuous line of refrigeration, therefore, exists be
tween all p oints in the Unite d States and the various 
districts within the canal zone. The first consignments 
of American meats and vegetables have been success
fully distributed along the canal. 

Another preparatory work w hich is nearing comple
tion is the creation along the line of the canal of 

proper yard and track facilities for r eceiving and 
distributing the vast amounts of sup plies needed for 

the canal, ann to provide for th e disposal o f  the m il

liens of cubic yards of excavate d  material, as it is 

b rought out from the cuts. The large terminal yard at 

Cristobal is nearly complete d,  a s  are the mach ine and 

erecting shops,  c oaling stations, turntable. etc.,  while 

the receiving and forwarding yards at B as Obispo and 

Pedro M iguel, on each side o f  the Culebra cut, which 

will receive the dirt trains as the y  come down from 

the l evels of Culebra cut, are well under way. Several 

miles of the double-tracking of the Panama Railroad 

main line h ave" been completed, and the grading for 

more of it is w ell advanced. 
T h e  great Culebra cut has been put in shape for t h e  

approaching wet season, w i t h  a view to t h e  installa

tion of the largest possibl e  number of steam s hovels. 

All the barriers l eft across the cut by the French h ave 

been r emoved; tracks h ave been laid and ballasted on 

each leve l  of the cut, and a well-ballasted. d ouble-track 

line has been built through the bottom of the canal 

prism. The chief engineer b elieves that b y  July or 

August :he will have forty steam sh ovels illstalled and 

will b e  removing about 1,000.000 cubic yards per 

month. The actual cost of excavation d uring March 

was 53% cents a cubic yard. 
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Finally,  and by no means least important, is the an
n ounce ment by the chairman of the Canal C o m mission 
that law and order continue t o  be maintain e d  to a de
gree that would be remarkable under any con ditions, 
and is especially s o  when th" character of the popula
tion of the zone i s  considered ; for its vast army of 
23 ,000 employes has been gathered from all parts of 
the world.  Un der the administration o f  the Canal 
Zone Gove rnor, the p olice force i s  s o  vigilant and so 
efficient t hat good order is steadily maintained,  seriou s  
crime is a l most unknown, and arrests are mainly f o r  
p e t t y  offens8s and viola lions o f  t h e  sanitary laws. 

As matters now stand t h e r e  i s  an u rgent call from 
the Isthmu s  for an early decision as to the type of 
canal to be built, the preparatory work having reached 
the stage at Which,  if a plan of construction be n o t  
quickly d e c i d e d  upon, a l arge part o f  the enginee ring 
and constructive force must remain idle .  

• •• I • 

Rl!.:CENT EXPERIMENTS IN THE PRESERVATION OF 

MEAT. 

In a report by the I talian Minister of Agriculture on 
the subject of refrigerating in Italy, Mancini gives 
some interest ing results  obtained by the Craveri pro
cess for preserving meat. a process which was much 
d i scussed some months ago, but o f  w hich a more def
inite idea can now b e  formed, since a series of e xpe ri
ments has been conducted under the di rection of a 
number of university professors. 

The Crave r i  method would seem to have s o l ve d  the 
problem h itherto unsolve d-of preserving meat in a 
form fit to be eate:l, by means of chemical treatment. 
Excluding for hygienic r e asons ordinary antiseptics, 
and recognizing as insufficient for practical purposes 
the usual method of salting, Craveri resorts to inj ec
tions into the veins of s laughtered animals, from 
which the bl ood has been draine d ,  o f  a solution of 100 
parts of water, 25 of kitchen salt,  and 4 of acetic acid; 
in other words. of a sol ution o f  a mixture of su bstances 
such as are found normally in our bodies, and which 
form part o f  our nourishment. The solution i s  in
j e cted to the amount of one-tenth o f  the weight o f  the 
living animal. Prof. B rusaferro, of Tu rin, exp eri
mented upon two animals. a sheep and a cal f ;  the two 
carcasses were h ung in a subte rranean r o o m  tor 75 
days, at a temperature o f  16 deg. C. (about 61 d eg. F.J. 
After this tlme they were skinned, dressed, and cut up.  
The heart,  brains, liver, and intestines seemed some· 
what macerated, but were normal in appearance. The 
fat bene ath the skin was perfectly preserved, the flesh 
appearing bright red in color,  mOist, and giving out ;1Il 
agreeable. s lightly acid odor. In no part was there 
lany trace of putrefaction, even incip ient. This meat 
boiled produced an excel l ent broth, resembling in every 
particula r  that obtal11 e d  from fresh meat. Roasted it 
w a s  tender, and even tasted better than ordinary meat, 
was digestible and nutri tious. As a result of these and 
other experiments, Prof. Brusaferro declares it  as his  
opinion that the Craveri method promises great ad
vantages over others. The other professors engaged in 
the experiments came to exactly the same conclusions. 
Submitted to a bacteriol ogical examination, the meat 
proved to be free from bacteria; in the long period of 
preservation given, the beginning of dissol ution WOlS 
noticed in the visceral and muscular tissues, but with
out th e production of any toxic principl e  whatever. 

• • • 
DENATURED ALCOHOL FREED FROM TAXATION. 

On May 24 the Senate passed by a unanimous vote 
the b i l l  w hich p rovides for the free ing from taxation 
after January 1. ]907.  o f  denatured alcohol used f o r  
industrial purposes. The b ill had previously been 
passed by. the House, where it was opposed ch iefly b y  
the manufacturers of w o o d  alcoh ol.· This substance 
is to be used as an a dulterant, h owever,  to m ake the 
alcohol unfit for drinking. According to the provis
ions of the new law, the adulterating or denaturizing 
of the alcoh ol  is to be done in the various facto ries 

under the supervision of an internal revenue officer. 

B y  removing the tax from industrial alcohol our 

government has effectually put a stop to the dom ina

tion of the oil trust over the use of liquid fuel f o r  

light,  h e a t ,  a n d  power. In Germany a n d  France de

vices for u sing denatured alcohol for these purposes 

have already been perfected and placed in actual u se, 

and their adoption in this country w i l l  no doubt come 

quickly as soon as industria! alcohol is on the m a rket. 

As this fuel can be produced from many vegetable 

p r oducts that have heretofore gone to waste, and that, 

too. at a considerably lower price tban is obtained for 

gasoline and kerosene to·day. there need never be any 

fear of lack of fuel, even should the coal measures all 

become exhausted and the supply of natural oil cease. 

The new fuel, besides being eleaner and less volatile, 
will, wben ased in suitably· designe d  internal-combus
tion. motors,  develop about as much power per gallon 
as will the old,  wh ile for l ight and heat it is far su
perior. Its introduction will create a new market for 
the farmers of our country, w h ile they will benefit di
rectly from it also b y  using it themselves for the pro
duction of light and power. 
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THE HEAVENS IN JUNE. 

BY HENRY NORRIS RUSSELL, PH.D. 
Our map shows the sky as it appears in the early 

evening, just after dark. The brightest star in sight 
is Arcturus, which is  due south, and very high up. 
About it lie the other stars of Bootes, the Herdsman, 
which can be easily picked out with the aid of the 
map. The star Epsilon (e) is a fine double, which 
can be well seen with a three· inch telescope. 

Below this i s  Virgo, with one bright star, Spica, which 
is nominally  of the first magnitude, t hough much 
fainter than Arcturml. The five stars which lie above 
and to the right of Spica also belong to the constel la· 
tion. Below them are the groups of the Cup and the 
Crow, which are both on the back of the great Sea 
Serpent ( Hydra ) .  Due west, and pretty well up, is  the 
Lion ( Leo ) .  The star a in  this constellation is of the 
first magnitude, and bears the name of Regulus. The 
neighboring star "y is a fine telescopic double. 

The Great Bear fills the upper part of the north· 
western sky. Below it are Gemini and Auriga, both 
setting. Inside the curve of the dipper handle are the 
Hunting Dogs, with which the Herdsman is supposed 
to be pursuing the Great Bear. They have only one 
prominent star between them, which is  worth a tele· 
scopic glimpse, as it is double. South of them lies 
the constellation of BeJ:e· 
n ice's Hair, a tangle of 
faint stars. 

Scientific American 
Venus is evening star in Gemini and Cancer,  and is  

very conspicuous, remaining in sight til l  about 9 :  30  
P.  M. Mars  is  a lso  in Gemini, nearer the  sun than 
Venus, and is hardly observable, as he sets at 8 P. M. 

Jupiter is in conjunction with the sun on the 10th, 
and is invisible throughout the month. 

Saturn is morning star in Aquarius, and .rises near 
midnight on the 15th, so that he is  observable in the 
early morning. 

Uranus alone of all  the planets is  well placed for 
observation this month .  He comes to opposition on 
the 28th, and is  then in Sagittarius in R. A.  18h.  28m. 
30s.  and declination 23 deg. 36 min. south. He is  mov· 
ing slowly southwestward, at the rate of lOs. in R. A. 
and 7 sec. in declination per day. 

Neptune is  in Gemini, too near the sun to be ob
served. 

THE MOON. 
Full  moon occurs at 4 P. M. on June 6, last quarter 

at 2 p, M. on the 13th,  new moon at 6 P. M. on the 
21st, and first quarter at 9 A.  M. on the 29th.  The moon 
is ne.arest us on the 6th, and farthest away on the 
1 8 th .  She is  in conjunction with Uranus on the 8th, 
Saturn on the 13th,  Jupiter on the 2 1st, Mars and Nep· 
tune on the 22d,  Mercury on the 23d,  and Venus on the 
24th. None of these conjunctions is close. At 3 P. M. 
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even in sealed tubes. M. Duboin obtained another defi· 
nite hydrate by keeping a liquid containing barium 
11 .67, mercury 22 .41, iodine 49 .59 at a temperature of 
-9 deg. This liquid has the formula Bal2 1 .30Hgl2, 
10 .41H20. The hydrate that he thus obtains appears 
in the form of an agglomeration of large four·sided 
prismatic crystals.  The formula for this body is  2BaI2, 
3HgI2, 16H20. its density at 0 deg. C .  is about 4.0.  The 
crystals melt when the temperature rises. Anothe r  
salt is obtained b y  the  evaporation of a solution can· 
taining barium 13 .95 ,  mercury 19 .16, iodine 50 .22 ,  or 
HgI., 1 .07BaI., 9 .71H20. When this liquid is evaporat
ed under a bell·jar in presence of sulphuric acid, it 
depOSits prismatic crystals which are very deliquescent. 
Their density at 0 deg. C. is  about 4.06 and they have 
the formula 3BaI2, 5HgI2, 21H20. Corresponding to 
this salt we have the iodo-mercurates of magnesium 
and manganese. 

.... ... 
A UNIQUE VACUUM APPARATUS. 

In a paper lately presented to the Academie des 
Sciences, Messrs. Georges Claude and R. J. Levy de· 
scribe an apparatus whicn is designed to utilize the 
property of carbon remarked by Dewar for producing 
a vacuum. This property consists in the strong abo 
sorption of gases by carbon when at the temperature 

of l iquid air.  The vacuum 
is made in several stages. 

Below Virgo, on the left, 
is Libra, the Scales, which 
boasts only two bright 
stars. The southern one 
of the two is  a wide dou· 
ble, interesting in a field 
glass.  Farther southeast 
is  Scorpio, the finest of 
the twelve zodiacal con· 
stellations,  though so far 
south that we never see it  
to the best advantage. Its 
principal star,  Antares, is 
cne of the reddest in the 
sky, and is a very interest· 
ing telescopic object, both 
on account of its color and 
because it has a faint com· 
panion, of a vivid green 
hue, which intensifies the 
red by contrast. 
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A partial vacuum is ob, 
tained with an air·pump 
in the desired vessel and 
in one or  more vessels 
containing carbon. The 
pump is then disconnected 
and one of the vessels 
plunged in liquid air. 
We thus form a new 
vacuum upon the partial 
vacuum already obtained 
in the carbon vessels and 
in the vessel in which we 
need the vacuum. The 
carbon vessel is then cut 
off and a second vessel is 
plunged in liquid air. It 
makes a still  better vacuo 
urn on the main chamber 
and the remaining carbon 
chambers. We then cut it 
off and replace it by a 
third chamber, and so on. 
I n  practice, two carbon 
chambers are enough to 
obtain the highest vacua. 
The apparatus' must be of  
simple design and arrang· 
ed so that we may insert 
or cut out the successive 
chambers with the neces
sary rapidity and tight
ness which are indispens· 
able for the very high de· 
grees of  vacuum obtained. 
The present apparatus is 
so combined that the op· 
erati on of inserting or 
cutting out the chambers 
from the main vacuum 
chamber is carried out by 
mercury columns worked 
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fJ Scorpii is also a fine 
telescopic double, while '" 
can be seen double by the 
naked eye, when the air is 
clear enough to give us a 
good look at it. 
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Due south, below Virgo, 
we may see parts of the 
southern constellations of 
the Centaur and the Wolf. 
The former has two very 
bright stars, but they can· 
not be seen at all from 
points north of New Or· 
leans. 
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In the southeast is the 
intricate mass o f  Ophiu
chus, the Serpent Bearer, 
and Serpens, the serpent 
which he carries. Higher 
up, and almost due east, is 
the semi·circle 0 f t he 
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At 9 O'Clock' June 7 
At 8x. O'Clock, June 14 

.At 8.0'Clock: June 22 

by piston plungers or by 
atmospheric pressure. The 

Northern Crown, b e l o w  
which is  Hercules. This 
is a large constellation 
containing several inter. 

tops of the mercury col· 
umns are cooled by l iquid 
air so as to  eliminate the 

In the map, stars of the first magnitnde are eight·pointed; second magnitude, six.pointed; third magnitnde, five-pointed; fonrth magnitnde (a 
few), four pointed; fifth magnitnde (very few), three.pointed, counting the points only as shown in the solid outline, without the inter· 

mediate lines signifying star rays. 
tension of the mercury 

vapor, which is a hindrance for the operations and for 
the perfection of the vacuum. As an example of the 
rapidity of absorption of the gases by the carbon we 
may mention that the experimenters, starting f rom an 
initial pressure of 2 millimeters of mercury, were ablfl 
to arrive in 15 minutes to the extinction pOint for fine 
Crookes tubes of 80 cubic inches capacity which Wflff1 

esting telescopic objects. The star a is  a fine double, 
the brighter star being red, and its companion blue. 
The principal component is  variable in brightness, and 
has a superb banded spectrum, which may be easily 
seen by placing a prism in front of the eyepiece of the 
telescope. a Herculis  is also double, but the most 
interesting object in the constellation is  the great star 
cluster which lies between the stars 71 and ,. nearer 
the former. This is faintly visible to the naked eye, 
and easily in a field glass, appearing as a hazy spot 
of l ight, near which l ie  two small stars. Moderate 
telescopic power ,spl its up the spot into hundreds of 
faint stars, whil e  great telescopes show many thou· 
sands of them. 

Below Hercules in the east is Aquila, the Eagle, just 
riSing, and farther north are Cygnus, the Swan, with 
the Lyre 'above it, marked by the great white star 
Vega. Farther to  the left are the circumpolar constel· 
lations-Draco and Ursa Minor above the Pole, and 
Cepheus and Cassiopeia below it. 

THE PLANETS. 

Mercury is morning star until the 8th, when he 
passes back of the sun and becomes an evening star. 
He is visible only during the last ten days of the 
month, when he may be seen in the evening twilight, 
as he sets more than an hour later than the sun. 

on the 22d the sun reaches his greatest northern decli· 
nation, and enters the sign of Cancer, and in the old 
almanac phrase,  "summer commences." 

Princeton, May 1 7, 1906. 
• j., • 

A NEW COMPOUND, 

Continuing his researches upon th e  iodo·mercurates 
of the alkaline earth metals ,  M.  A. Duboin, of  Paris, 
after forming compounds with calcium and strontium, 
now succeeds in preparing the iodo·mercurate of bar· 
turp. and observing its properties. It has the form of 
a saturated solution, and this solution was previously 
obtained by Rohrbach, who found it to  be remarkable 
as one of the densest bodies known, having a density 
of 3 . 56. Duboin determined the composition of this 
body, which contains barium, 12 parts , mercury 23 .40 
parts and iodine '52 .16 parts per 100. This c orresponds 
to the formula BaI., 1 .33HgIz, 7 .76HzO. It is  a mixture 
of two iodides which are soluble in 96 per cent alcohol. 
The saturated solution has a density of 2 .76 at 23.5 
deg. C. When this liquid is saturated with bioxide of 
mercury at 70 deg. C . ,  upon cooling it deposits oxide, 
of mercury and also small crystals having the formula 
BaIz, 5Hglz, 8 H20. These crystals  resemble the corre· 
sponding salts of  calcium and strontium, but they are 
more easily decomposed and become red after a time, 

exhausted at the same time. 
• 

LECTURE·ROOM BOOMERANG, 

L. Pfaundler's paper on "Boomerang for the Lecture· 
room," which is printed in Akad. Wiss. ,  gives the fol· 
lowing information : 

Small boomerangs of various shapes, and 6 to 10 
centimeters l ong, are cut from aluminium foil OJ; 
millimeter thick, and hammered convex on one side. 
These are placed on a small table so that the concave 
edge is  to the front, and one end projects over the 
side of the table almost on a level with the top of a 
fiat, vertical steel spring used for propelling the boom
erang by hitting the projecting end. The boomerang 
shoots forward and upward for a distance of 5 to 6 
meters, and then returns almost to the starting·point. 
The boomerang is gradually deformed by the repeated 
percussion of the spring. 
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THE BRIERLEY FOG·SIGNALING APPARATUS FOR 

RAILROADS. 

BY THE ENGLISH CORREHPONDENT OF THE SCIENTIFIC A.]fERICAN. 
Railroad engineers in Great Britain are following 

with great interest the experiments that are being 
carried out upon the Great Northern Railroad with a 
new signaling apparatus for operation in foggy 
weather. The system now used on this British rail
road has been in service for the past three years, 
though its devices have been preserved a secret until 
their util ity and certain action was conclusively 
demonstrated. The invention of Mr. Wynford Brierley, 
an experienced railroad engineer, who is consequently 
fully cognizant of the various problems that have to be 
surmounted in devising such an apparatus, the system 
is so designed that a failure would be sufficient to 
arouse the locomotive engineer's suspicions and cause 
him to come to a stop as soon as possible. 

The Brierley apparatus is extremely simple, b oth in 
design and operation, and comprises a minimum of 
integral moving p a r t s. 

Scientific American 

1. 2. 
Fig. 1.-Douhle coiled spring fitted on lever stud showing trigger fitted on 

engine. Fig. 2. -Side section view of box showing general ar
rangement with gong actuated hy oscillations of trigger after 

past;ing over coot,act, and reverse coded epring. 

The Brierley Fog-Signaling Apparatus. 
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are of great strength and ease. In passing over the 
rocker contact, the trigger is f orced backward until 
its angle is  sufficient to ride over the obstacle. I n  so 
doing one spring is  necessarily uncoiled, but simul·  
taneously the other spring is coiled tighter. Conse· 
quently the moment the trigger has passed over the 
contact the trigger is  brought sharply back to the 
normal vertical position, mainly by the action of the 
part of the spring which has been coiled tightly. This 
ingenious arrangement enablelS the apparatus to work 
equally well when the engine returns over the same 
road, the reverse action of the springs taking place. 
The value of this device is  that the trigger is always 
brought back to the dead center, not violently, but 
slightly oscillating. I f  only a single coil spring were 
used, continual action of the trigger in one direction 
would tend to release the tension of the spring, so that 
the trigger would not always return to the dead cen· 
ter, and in a short time the spring would be so weak· 
ened that the trigger would not touch the contact at 

all . By using a reverse 
The general character of 
the invention is  plainly 
shown in the accompany
ing illustrations. Beside 
the track and close to the 
rails is a rocking arm car
rying on either end a 
heavy head. The axis of 
this rocker is  connected at 
one end with a lever, to 
which is attached the 
cable operating in com
munication with the sema
phore with which the ap
paratus acts. The ,move· 
ment of the side I e v e  r, 
owing to its rigid fixation 
on the rocker, raises the 
one or the other of the 
two weighted ends to a 
horizontal position, accord
ing to the setting of the 
semaphore arm. W h e n  
the latter is set to danger 
the weight nearest the 
track is horizontal - i ts 
normal position. The sig
nalrnfl!l .. itLU11;L.Qabin, JYh �!1 
he lowers the semaphore 
arm, at the same t i m  e 
actuates the rocking arm 
of the apparatus, since a 
single cable operates both, 
and the weight at the 
opposite end is swung up 
to the h orizontal, t h e  
other weight being natu· 
rally lowered out of the 

The Large View Pictures the Rocker 'Vhen the Semaphore is at Danger, Showing the Danger Trigger 
Passing Over and �Iaking the Contact Which Rings the Bell in the Engine Cab. The Small 

View Shows the Contact for Signaling "Road Clear." 

coil such as this, positive 
action under all and vary· 
ing circumstances is in· 
sured, and the trigger is 
always brought to the 
same normal point. At 
the same time the mechan· 
ism constitutes an efficient 
cushion for absorbing the 
tremendous shock of the 
impact that results when 
the trigger strikes the con· 
tact when the train is 
traveling at express speed. 
The majority of such me· 
chanical devices h a v '3 
failed at this point. The 
terrific force with which 
the moving part has been 
brought into contact with 
the stationary s e c  t i 0 II 
b r e a  k s the apparatus. 
Three years' constant use 
upon the Great Northern 
Railroad, however, h a s  
shown that with the Brier· 
ley apparatus no such ap· 
prehensions need be enter· 
tajne'd�� " T1ie- app�raiiis '- ls 
placed on the section of 
the track where both north 
and south·bound trains 
pass, and <even with trains 
traveling at 80 miles pel' 
hour no failure of action 
has yet been recorded, nor 
has the apparatus shown 
any signs of breaking un. 
der the enormous strains 
imposed upon it. 

way. 
On the engine is a small 

box from which extend 
two vertical triggers one 
behind the other as shown 
in the ill ustra tion. As the 
locomotive passes the ap· 
paratus on the track, one 
or other of these triggers 
according to the setting of 
the semaphore strikes the 
rocker, is forced back· 
ward,' &nd at the same 
time rings a gong �n the 
eLgine. . This gong has an 
indicator the dial of which 
placed in the cab shows 
whether the road is c lear 
or otherwise, and the engi
neer is  able to act accord
ingly. When the trigger 
has passed over the rocker 
it returns instantly to its 
former position. 

The mechanism on the 
engine is  carried out upon 
novel and ingenious lines, 
especially that part which 
acts with the trigger and 
serves to return it to  the 
vertical position aft e r 
passing the rocker contact. 
Upon the horizontal shaft 
carrying the trigger is 
fixed a new type of coiled 
spring. There are t wo 
coils placed opposite one 
another, I.e., one has a 
left-hand coil and t h e  
other a right·hand coil. 
These are keyed to the 
axial shaft so as to be· 
come an integral part and 

The Indicator and Bell in the Engine Cab Show the Position of the Semaphore Arm. 

THE BRIERLEY FOG·SIGNALING APPARATUS FOR RAILROADS. 

In the first type of ap· 
paratus the inventor relied 
upon electrical connections 
between the rocker and 
the trigger to ring th(� 
gong, but he has since 
Simplified the invention. 
and arranged for this oper
ation to be carried out me
chanically. Not that the 
electrical system p r o  v e d 
unreliable, but Purely in 
the interests of the loco. 
motive engineers .. It was 
f ound that in the event of 
the electric bell fai ling 
through a broken or loos. 
ened connection or ex. 
pended batteries the engi
neer was not possessed of 
sufficient eiectrical knowl
edge to locate the fault 
and remedy the defect. all, 
the other hand, with a me· 
chanical appliance, in the 
event of the gong not ring· 
ing he is  able to more 
readily and easily ascer
tain the cause and unless 
there is  a broken part, to 
set it right on the engine. 
The gong in this instance 
is wound up with a spring 
in the same manner as an 
alarm clock and is held 
thus by a catch. When 
the trigger makes contact, 
this catch is released by a 
cam and the bell set ring' 
ing, continuing until the 
driver either stops it, or It 
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has run down. Both types have been in use upon the 
railroad in Great Britain with equal success, though 
the mechanical form is  considered the most suitable 
to ordinary working. 

The gong can be carried on any part of the engine 
though the most preferable position is in the cab, 
where it is close beside the engineer, and the s ignals 
can be easily distinguished. 

Each trigger and its accompanying spring constitute 
one unit, so that in the case of a locomotive carrying 
an installation to denote both "on" and "off" actions 

Scientific American 

of the semaphore, two sets are required, but owing to 
the small space occupied by the mechanism they are 
carried in one box or casing. It will  be observed that 
owing to the small number of parts and the compara
tive immunity from frictional action, the possibility 
of wear is  considerably reduced. The triggers are held 
in sufficient tension by the spring to prevent them 
shaking with the oscillation set up by the train, and 
thus possibly giving a false alarm on the gong. 

I t  wiIJ be observed that this apparatus does not 
supersede the present semaphore system, but rather 
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supplements it, glVlllg greater certainty and security, 
and enabling locomotive engineers to maintain high 
speeds in foggy or dirty weather with a greater degree 
of safety than is  possigl e  with tb,e existing auxiliary 
signaling systems. 

-----------4��'·��.�------

THE EXCAVATION FOR THE PENNSYLVANIA RAILROAD 
STATION, NEW YORK. 

In our previous issue we gave i l lustrations of th6 
noble building which will form the above-ground por
tion of the new terminal station of the Pennsylvania 

Dock Built on 32d Street and North River for Unloadiug the Material from 
Cars to Scows. 

Site of Station Power House, Showing Massive Concrete Retaining Wall 50 
J!'eet Deep by 21) J!'eet Thick at Base, Which Incloses Entire Excavation. 

The Cut Below Ninth Avenue Through Which the Excavatl'd 
,Material is Hauled to the North River. 

seventy-Ton Steam Shovel Working on Northerly Side of Excavation at 33d Street. 

View of One-Half of the Excavation, Looking West, Showinl( the Trestle for Carrying Eighth A.venue During the Progress of the WOl'k. 
EXCAVATING FOR TUE PENNSYLVANIA RAILROAD STATION, NEW YORK. 
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Railroad in this city. Great as are the proportions 
qf the superstructure, with its great fa<;ades r eaching 
for 780 feet in one direction and 430 feet in the other, 
it forms but the lesser portion of the station considered 
as a whole, with its tracks, switching yard, platforms, 
stairways, carriage ways, baggage rooms, and other 
etcetera of a great terminal structure such as this. 
Moreover, this latter and larger half of the station, 
When the whole thing has been completed, will be 
imtirely hidden from sight in a huge excavation lying 
entirely below the surface of the ground. It is to the 
vast preliminary work of preparation involved in dig
ging out the underground portion of the terminal, that 
the present article is devoted. 

I f  the reader will  turn to the front page engraving, 
and bear in mind that it, is a reproduction of a photo
graph which was taken from the tenth floor of a build
ing lying to the northeast of the station site, he  will 
get a clear idea of the form and size of the vast hole 
which is being dug in the heart of New York city. 
The excavation, which forms a parallelogram, includes 
two large city blocks. I t  is  bounded on the north by 
Thirty-third Street, on the south by Thirty-first Street, 
on the west ( the further end of the excavation as 
shown in the picture ) ,  by Ninth Avenue, and on the 
east, immediately in the foreground, by Seventh Ave
nue. Since the original dimensions were determined 
u pon, however, two additions have been included-one 
on the southerly side, and the other on the easterly 
end. The sontherly addition consists of a square plot 
for a power house measuring 9 0  by 160 feet. It will  
be noticed in the engraving, lying a l ittle to the east 
of the long trestle that bisects the excavation at its 
center. The easterly addition, which measures 250 by 
200 feet, wil l  be seen in the immediate foreground.  
It  extends from Thirty-second to Thirty-third Street, 
and it  was purchased in order to afford accommodation 
for the convergence of the tracks where they leave the 
station to pass by two tunnels under Thirty-second and 
Thirty-third Streets, below Manhattan Island and the 
East River, to Long Island City. The total length of 
the excavation, including this last-named addition, is  
2,050 feet, and its width is 500 feet. The total  depth 
to which it must be finally excavated is 45  feet at the 
easterly end and 60 feet on the Ninth A venue end, the 
average depth being about 50  feet. The total amount 
of  material to be taken out is 2,000,000 yards, of which 
about one-half is rock. 

As one looks at the l ong stretch of desolation pre
sented by the station site to-day, it would be easy to 
suppose that either fire or a tornado had swept it bare 
of human habitation. Only three or four years ago the 
site was covered with over four hundred houses, stores, 
and other buildings, and was filled with some five or 
six thousand souls. The preliminary work of clear
ing away the buildings was not by any means the 
smallest task connected with the preparatory worl, 
for the new terminal station. The site once cleared, 
the work of excavation was of a very straightforward 
character and consisted of drill ing, b lasting, and steam 
shovel work. It was on July 1,  1904, that the cleared 
ground was ready for the New York C ontracting Com
pany, who had the job of excavation in hand, to com
mence operations. 

Among the first portions of the work to be attacked 
was that of building the massive concrete retaining 
wall which runs entirely around the excavation. This 
is a big task in itself ; for the wall is everywhere car
ried down to rock and for much of the distance extends 
to the full depth of the excavation which, as will be 
seen, averages 5 0  feet.  The top of the wall is  every
where 5 feet in width, and it is built on a batter which 
b rings the width in the deepest portions of the wall 
to an extreme base of 30  feet. 

One of the problems which had to be met was that 
of maintaining th e important thoroughfares which 
cross the station site. The principal of these is Eighth 
Avenue, and it was necessary, as the excavation pro
ceeded, to build a massive trestle work with which to 
support not only the full width of the roadway, but 
the heavy sub-structur e  of the underground trolley 
electric road. Similar provision had to be made for 
Seventh Avenue, on that part of it which crosses the 
northeasterly addition to the excavation already re
ferred to. 

The problem of removing the 2,000,000 yards of exca
vation was a serious one in itself, and it will  interest 
onr readers to know that not a single cartload has 
been taken through the streets of New York city, the 
whole of it having been hauled by locomotives to the 
North River and dumped into scows to b e  disposed of 
on the Jersey shore.  For handling the material a new 
wharf was built at the foot of Thirty-second Street 
and the North River. Along the wharf was constructed 
an elevated railroad which was extended through 
Thirty-second Street to about the middle of the block 
between Ninth and Tenth Avenues. At this point the 
tracks were carried down to, and under, N inth Avenue, 
and into the station excavation. The whole of the work 
iR covered with working tracks, which are shifted 
from time to time as the excavation proceeds, and all 
of these tracks converge to the deep cut below Ninth 
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Avenue, of which we present an illustration. The ma
terial is loaded upon the cars either directly by steam 
shovels or d erricks, and the l oaded trains are hauled 
out to the North River dock, where the material is 
dumped into the chutes and discharged into the wait
ing scows. It is then towed down to Greenville on 
the Jersey shore of New York bay and used for filling 
in the huge freight yard, which the company is con
structing at that point. 

The force employed on the work has varied accord
ing to the conditions, nature of material, etc. The 
maximum force employed was about two thousand men, 
of which two-thirds were employed in day work, and 
the other third at night, and as much as 125,000 cubic 
yards a month has been taken out. At present the 
work is almost entirely rock excavation, and for this 
a total of about 700 men, including drillers, b lasters, 
trackmen, etc. , is engaged. Between sixty and sev
enty per cent of the work has b een completed. As 
soon as the excavation has been carried down to grade, 
the steel columns will  be erected and the steel and 
concrete floors put in place. When this work has been 
brought up to street level, the walls of the great sta
tion proper will  b egin to go up. It is  the object of 
the company to so time the progress of the various 
sections of the work that no portion will  have to wait 
upon any other, and the whole of this stupendous 
scheme of tunnels, terminal yards and passenger sta
tion may be brought to completion with the l east loss 
of time and money through the enforced idleness of 
plants or delay of working forces. 

• • • 
A u toni o h i l e  N O les. 

At the automobile cal'll ival held last week at the 
Empire City track, some tests of technical interest 
to automobilists were held. Among the first day's 
events for touring ears were a flexibility test to show 
the range of speed on the high gear, and a braking 
test. I n  the former of these tests a circuit of the 
mile track was made at  high speed, and then one
quarter mile was covered at the slowest pOSsible pace 
that could be maintained on the high gear. The re
sults were as follows : 50-horse-power Welch, mile in 
1 : 21 2-5 ( 44 .22  m.  p.  h. ) ; 1;:4 mile in 2 : 34 ( 5.84  m.  p .  
h. ) ; speed variation, 39 .38  m.  p .  h .  30-horse-power 
Marmon ( 4-cylinder air-cooled ) ,  mile in 1 : 37 4-5 ( 36 .80  
m. p.  h. ) ; 1;:4 mile in 2 . 17 1-5 ( 6 .54 m. p.  h . ) ; speed 
variation, 30 .26  m. P, h. 24-horse-power Clement Bay
ard, mile in 1 :  40 ( 36 m. p. h. ) ; 14 mile in 2 :  32 ( 5 .92  
m. p .  h. ) ;  speed variation, 30 .08  m. p .  h .  24-hor8e
power Aerocar ( 4-cylinder air-cooled ) mile in 2 :  07 2-5 
( 28. 25 m. p.  h . ) ; 14 mile in 3 : 27 4-5 ( 4 .66  m. p .  h . ) ; 
speed variation, 23 .59  m. p. h. 20-horse-power Northern 
( 2-cylinder opposed ) mile in 2 :  13 3-5 ( 26 .87  m.  p .  h . ) ; 
'4 mile in 2 :  42 2-5 ( 5.84  m. p. h. ) ; speed variation, 
21 .33  m. p. h. A 24-horse-power Autocar made a mile 
in 1 :  40  2-5 ( 3 5 .85  m. p.  h . ) ,  but the driver was dis
qualified for 'slipping his clutch when maldng the low
speed test. In  making the brake tests the cars were 
obliged to travel at the rate of 40  m.  p .  h .  for % of a 
mile before the brakes were applied. An Oldsmobile 
touring car stopped in 168 feet, and two other touring 
cars in 1 75 and 1 7 7  feet respectively. A Welch tour
ing car ran an exhibition mile in 1 :  14, and a 12-horse
power Franklin touring car carrying four passengers 
b eat a 24-horse-power Frayer-Miller touring car, win
ning a mile race in  1 :  45. Both these cars were air
cooled. and both h.ave an enviable record for efficiency 
and economy. 

Two hil l-cl imbing tests of interest were held recent
l y, one at Wilkes-Barre, Pa. , on a hill christened 
"Giant's Despair," and another Rt Worcester, Mass. , 
on what is known as "Dead Horse" Hill .  The former 
hill is about J I/R miles in length and is full of "thank 
you ma'am's" and curves. The average grade is around 
15 per cent and at places it reaches 27 per cent. The 
beo8t time was 2 minutes ] 1 1-5 seconds. This was 
made by a 45-horse-power English Daimler touring 
car. A 50-horse-power 6-cylinder Stevens-Duryea tour
ing <:'11' scored second in 2 :  27 ; and a 24-horse-power 
Pope-Toledo third in 2 :  56 4-5.  A 22-horse-power 
double-opposed cylinder Buick car made the climb in 
3 :  00 4-5 ; a 4 5-horse-power Pope-Toledo in 3 :  12 ,  and a 
3 5-horse-power Rambler in 3 :  18 1-5 .  The "Dead Horse" 
Hill  course is one mile in l ength and straight. S. B .  
Stevens, o n  h i s  8 0-horse-power Darracq that ran i n  the 
last Vanderbilt  cup race, covered this distance in 1 
minute and 2 seconds, thus reducing by 7 seconds the 
record he made last year in his 90-horse-power Merce
des. A special 100-horse-power Stanley steamer, which 
is  said to have made the climb in 50 seconds, was 
damaged and did not run. A 6-cylinder Stevens-Dur
yea was second in 1 minute 9 3-5 seconds, a 20-horse
power Stanley steamer third in 1 :  26,  a 24-horse-power 
Pope-Hartford car fourth in 1 :  50 ,  a 22-horse-power 
Buick fifth in 1 :  52 ,  and a 1 6-horse-power Reo sixth in 
1 :  58 1-5. 

• • • • •  

The Austrians use a stone  blotting-pad that never 
wears out. A l ittle scraping with a knife cleans it 
effectually.-Philadelphia Bulletin. 
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Liquid A i r  a n d  Po .. vder C h a m ber '.' e ln [) e ra t u re .  

To the Editor of the SCIENTIFIC AMERICA� : 

In your issue of May 5 your editorial calls atten
tion to the report of the National Coast Defense Board, 
in which it practically acknowledges defeat so far as 
greater velocity is to be obtained by large-caliber guns. 

I have not noticed a report of liquid air being used 
for the purpose of keeping down the temperature of 
the gases ; and while I have not had the opportunity 
of making tests in this line, I would like to see some 
experiments made to see if liquid air can be success
fully made use of to this end, by placing a smal l 
quantity , say 25 or 30 cubic inches, at the back of the 
shell, or use a double shell ,  so there will be a wall of 
l iquid air all around the explosive, the intense heat 
of which will  instantly expand the l iquid air eight 
hundred times, thereby reducing the temperature suffi-
ciently to preserve the gun from erosion. L. C. M .  

Houston, Texas, May 17 ,  1906 .  
• • • • • 

Earthq u akes and Steel CO llstrll eti o ll .  
To the Editor of the SCIE:\ TIFIC AMERICAN : 

In your copy of April 28 I read the article about 
"Earthquake-Proof Construction" in which you recom· 
mend concrete steel for the reconstruction of San 
Francisco. Why not use steel and iron only, the same 
as on steamboats and other strong sea-going vessels ? 
Afte¥' a good, strong steel framework put in iron or 
steel panels between and also iron or steel floors and 
partitions ; let such walls or panels and partitions be 
very l ight, perhaps not much thicker than sheet iron, 
which also could be made very ornamental and artis
tic, the same as steel ceilings are made now. The 
floors, naturally, should be made stronger. Such a 
building should be strong and elastic enough to with
stand any earthquake ;  besides, it would be fireproof, 
and on account of the mild climate in California it 
would be comfortabl e  to l ive in.  Another thing which 
you advocate is a water tank on top of each building, 
at least in the business part of the city. Now, why 
not build large water tanks right under the streets in 
front of every large building ?-because, i f  put on top 
of a building, tbey are apt to tumble down in case 
of an earthquake. If such tanks were put in the cen
ter of the streets with a manhole on the top, the fire
men could very easily let down a hose and suck the 
water up with their fire engine ; besides, such ta nl,s 
would be most available at all times. 

If my idea is wrong, kindly let me know where and 
why, because I would very much like to have your 
opinion about this. Please give me an answer through 
the SCIENTIFIC AMERICAN . A. MAYN. 

Amsterdam, N. Y., April 28 ,  1906 .  
[ I t would be practicable to erect all-steel buildings ; 

but concrete-steel would be cheaper and equally earth
quake and fireproof. Water tanks under the streets 
would be too costly to be practicable.-ED.] 

• • 
Tit .. Metric Systmn. 

To the Editor of the ScmNTIFlc AMERICAN : 

The SCIENTIFIC AMERICAN has committed itself as in 
favor of the introduction of the metric system of 
weights and measures, and this supposedly means the 
metric system exactly as it is used in France and 
other countries and without any modifications what
ever. Scientists, as a rule, take this position with 
the exception of those whose work is in connection 
with the manufacturing end of a business ; manufac
turers, whom the change would affect most, are almost 
all against it ; the most eloquent argument in this re
spect is the array of names and opinions recently col
lected by Mr. Halsey. 

The metric system is consistent and excellent in 
many respects, and, had it been introduced into Eng
lish-speaking countries at the time when it was intro
duced in France, it would have stayed and possibly 
have flourished. At the present time, however, a law 
such as that proposed by Mr. Littauer could not be en
forced ; manufacturers who will  not or cannot face the 
expense, and buyers who are satisfied with the present 
measures, would stand united, and government inter
ference would be impossible. There is  no demand for 
metric measures from the buyers of mechanical or 
mechanicall y  made goods. I f  the government insisted 
on purehasing metrically,  the number of bidders would 
decline, prices go up, and deliveries be slow. 

The division into halves and quarters is  the most 
natural , and I will ask you to take a look with me 
at certain details of the domestic l ife of the country 
which has had the metric system in use for the longest 
period of time. 

Come with me to a French market. The first stall is 
the dairyman's. " How much is this butter?" you ask. 
"Thirty-eight sous a pound," is the 'lnswer ;  not "Three 
francs sixty a kilo ." If you ask the vender to give 
you 125 grammes, he will  take you for a foreigner, 
and will bill it as "un quart." E'ggs will be thirty 
sous a dozen ; nothing is sold by tens. Potatoes you 
buy by the bushel ( boisseau ) ,  which is  not metriC, and 
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a barrique of wine holds 227 liters. You buy cloth 
by the meter, half-meter, and quarter-meter, and the 
salesman would lift his eyebrows if you asked for 60 
or 70 centimeters of ribbon. 

The centime is  to the American cent as the milli
meter is to the inch_ I t  is  too small ,  and everything 
therefore goes by five centimes, commonly known as a 
sou_ The centime does not harmonize with the coins 
in use. 

The millimeter for engineering purposes is very in
convenient. r speak from experience. The natural 
divisions of the inch into halves, quarters, and eighths 
do not give us over three decimals ;  and if  into six
teenths--which is a better working size than the milli
meter and not very much longer-foul' d ecimals, the 
last being in all cases a 5 .  With the French system an 
18-inch lathe becomes a 225-millimeter H.D.P. lathe ; 
and to form a mental image of the swing a man is 
compelled to  think of  a height of 2 14 decimeters from 
the ways to the center. For very fine measurements 
the one-thousandth of an inch is  in every way as satis
factory as the one-hundredth of a millimeter-l have 
found it more so-and all natural divisions down t o  
thirty-seconds can b e  read in thousandths and halves 
or quarters of thousandths. We are, therefore, getting 
the benefits of both the natural and decimal divisions, 
and there seems to be no reason whatever for adopting 
a different standard unit which is as ar bitrary as ours, 
when we, Anglo-S axons, hold the controlling interest in 
the markets of the world.  

When it comes to the laboratory, matters are very 
different, and I will  agree that the interre-l ations of 
the gramme, the cubic centimeter, and the centiliter are 
of the greatest utility. J!'or analyflis, the mil ligramme 
and the centiliter are vastly superior to the English 
measures ; but the quantitative work done in the lab?r
atory in no way influences the weights and measures of 
the works to which these laboratories are attached.  

Let us have the metric system by all  means for labor
atory work, but not for the vastly greater amount of 
work which does not require delicate instruments and 
intricate cal culations. We cannot use a microscope on 
the stars or a telescope on bacteria, nor can we use a 
reading glass for either. A system which will suit both 
science and industry has not yet been devised. 

If you will  expend your spare energy on introducing 
the centigrade thermometer, kill ing off antiquated wire 
gages and the like, you will  be working with a better 
chance of success than by backing a change which is 
not warranted by necessity, and not demanded by the 
majority of those who would be affected by the change. 
It  is  even opposed by the manufacturers of gages, whom 
you might expect to find in the forefront of its cham-
pions. ALFRED SANG. 

Pittsburg, Pa.,  April 14, 1906. 

W o o d  and C o ncrete C o n st r u ctio n .  

To the Editor of the SClI£NTlFJC AMERICAN : 

When your expert on concrete construction next dis
cusses his specialty, please let him take up the practi
cability of using concrete or armored concrete in 
wooden framework. I n  brief, could it b e  used in walls 
between laths and weather boarding ? If  so used, 
would it do away with the necessity of rough-board
ing ? Could it do away with the laths, too ? Would 
the steel bands, screwed or nailed to and between the 
joists, hold the j oists and concrete sufficiently tight to 
prevent the j oists from falling away as they dried out ? 
If practical in walls, would it also do for use in floors, 
and if so, would it be of enough advantage from a 
fireproof and noise-deadening standpoint to warrant 
its use ? 

All  these questions are asked by a decidedly ama
teurish delver into the mysteries of how to build the 
best home at the least expense consistent with good 
work. MonToN WATKI NS. 

No. 223 West 106th Street, New York city. 
[ I t  would hardly seem desirable to combine concrete 

construction with wooden framework, notwithstanding 
that there are apparently no technical difficulties to 
pre,'ent this.  The impracticability of the construction 
would lie in the fact that while the concrete would, of 
course, be fireproof and moisture-proof, the woodwork 
could not be considered to answer these requirements, 
and, therefore, the resulting structure would corre
spondingly be only semi-fireproof or semi-impervious 
to moisture. The woodwork would probably pull away 
from the concrete as the l atter dried out, for not only 
would the concrete contract, but the woo

'
d itself would 

shrink when the moisture which it  had absorbed from 
the water in the cement had evaporated. This shrink
age both of  the wood Hnd of the concrete would prob
ably not be sufficient to cause much damage, and the 
steel b onds imbedded in the concrete secured to the 
wood would doubtless hold the structure rigid. I f  
such a construction were used, the  builder would 
probably be able to  dispense with rough-boarding, and 
the resulting partitions and floors would undoubtedly 
be more nearly soundproof than an ordinary frame 
construction. It  would be far better to build directly 
of concrete, and probably the expense would be no 

?reater in that case.-ED.] 

Scientific ADlerican. 

APPARATUS FOR VIEWING DIFFRACTION COLOR 
PHOTOGRAPHS. 

Some seven years ago Prof. R. N. Woods, now of  
Johns Hopkins University, Baltimore, described his 
new diffraction process of color photography, which 
was a novelty on account of its simplicity. The pro
cess is fully described in the SCIENTIFIC AMERICAN 

SUPPLEMENT No.  1227 .  Until recently no satisfactory 
instrument was invented for viewing the diffraction 
color photographs. The improvements in this line 

INTERIOR OF THE DIFFRACTION CHROMOSCOPE. 

have been made by Mr. Herber t  I ves, B.Sc. , and Mr. 
Fred. E. rves, the inventor of the kromoscop, which 
greatly simplify the necessary apparatus and consid
erably reduce its cost. It is called a multiple-slit 
diffraction chromoscope. 

The diffraction color photograph is preferably made 
on a small plate of glass about the size of a lantern 
slide for convenience of handling and viewing, al
though there is no reason why it may not be made 
larger. The diffraction photograph is a mosaic com-

VIEWING END OF THE DIFFRACTION CHROMOSCOPE. 

posite image ill regularly spaced microscopic indented 
lines of three photographic color records, representing 
the primary colors, red, green, and blue. The red 
element of the composite color record is made up 01 
2,406 l ines to the inch, the green of 3 ,000 lines, and the 
blue of 3,606 lines. The method of manufacture is to 
print 'on a bichromatized film respectively one after 
the other and over each from negatives original l y  
taken in t h e  camera, through screens o f  red, green, 
and blue with gratings of l ines as above mentioned ; 

THE IVES DIFFRACTION CHROMOSCOPE. 

then developing the composite print in the usual way 
by hot water. From this plate duplicate impressions 
can b e  made by a special method. This duplicate, ex
actly a counterpart of the original , is bound between 
two plates of glass, and becomes the medium for pro
ducing the colors when viewed in the instrument. I f  
t h e  glass plate is held u p  t o  the l ight behind a sheet 
of white paper, it appears to be perfectly clear. When 

put in the instrument tile light is dispersed evenly as 

455 
it passes through the plate, and the colors are repro
duced exactly as in nature. 

The diffraction chromoscope is essentially a dark 
box with a slit at each end and lenses in the middle 
to pick up light from one slit and concentrate it upon 
the eye at the other slit. If  both slits are placed in 
the axis of the box, and the photograph inserted, it  
shows no color whatever ; but if either slit is  dis
placed in a direction parallel to itself, the direct light 
is no longer brought to the eye, but at the correct po
sition light bent and dispersed by the microscopic 
diffraction l ines takes its place, and owing to their dis
position and distribution the colors seen correspond 
exactly to the colors of the object photographed. Mr. 
rves's diffraction chromoscope has four primary slits 
instead of one, util i zing first and second order spectra 
on both sides of the axis, and thereby securing suffi
cient il lumination to permit of use in diffused day
l ight, which would otherwise be impossible, 

I n  the diagram A represents the four slits, with a 
central plate, B. Directly under B is a mirror which 
reflects the l ight upward through the plano-convex 
lenses, G, about three inches in diameter, also 
through the photograph, D, and openings, F, through 
the eye lenses, G, cemented to the inner side of the 
glass slits, H. 

The hook shown just above the plate B is to hold an 
incandescent light for artificial i l lumination. 

The upper i l lustration shows clearly the viewing 
slits, the hinged brace for supporting the box, and on 
the side is a pivoted plate which can be swung around 
by r emoving the screw eyes, for the purpose of taking 
out the lenses for cleaning. 

The lower il lustration shows the slot opening on the 
side of  the box for inserting the pictUre, the latch 
for locking the supporting brace, the plate and slits 
at the bottom, and the hook for l ocking the hinged 
mirror. By releasing the hook the mirror can be 
folded back on the box to be cleaned. 

By using four primary slits in the bottom, a greater 
quantity of l ight is admitted, giving correspondingly 
a more brilliant illumination of the image than would 
be the case if but one slit was used. 

Altogether, it is about the simplest natural color re
producing apparatus yet devised, not liable to get out 
of order. I t  is calculated to excite wonder and aston
ishment to those unfamiliar with the optical prinCiples 
involved, for from an apparently invisible picture 
without color is reproduced one perfect in color. Mr. 
Ives has devised special cameras for producing the 
original negatives. 

----------� .. �,-.. -------------
Tbe C u r r e n t  S u p p l Cln e ll l .  

The current S UPPLEMENT, No.  1587,  has for its first
page article two views of the Brunnen-Morschach Alp
ine railway. "Some Practical Experiences with Steam 
Turbines" is by C . .  E .  Stanton, and wil l  be welcomed 
by all  engineers. "Reservoir, Fountain, and Stylo
graphic Pens" is a continuation of a valuable series. 
" 'Cement Materials and I ndustry of the United States" 
is by Edwin C. Eckel. "Electricity in the Horne" is a 
finely illustrated article showing novel electrical con
trivances. "Surveying on the Farm" is a valuable 
article. The Science, Electrical, and Engineeriuj 
Notes will  be found in their accustomed places. 

• • I • 
L o",ver Foreign Po� taJ R ate s .  

The Congress of the International Postal Union , 
which has been in session at Rome, practically com
pleted its labors on May 22 .  The Congress has in
augurated several changes which directly affect the 
public, and the most important of these is the reduc
tion of the rates of foreign postage for heavy letters. 
Not only has the unit of weight been raised from 15 
to 20  grammes, but the postage has been decreased as 
well from 5 cents to 3 cents for each unit of weight in 
addition to that constituting t.he first charge. 

As the Anglo-Saxon countries do not use the decimal 
system. these changes will be even more favorable to 
them than to those which use the system, for the 
British delegates succeeded in obtaining the ounce as 
the unit equivalent to  20 grammes,' while as a matter 
of fact. an ounce is in excess of 28  grammes. Unfor
tunately, the British and Japanese proposals for a re
duction of the initial rate to 4 cents failed. Universal 
penny postage advocated by New Zealand was not con
sidered practicable. Other important changes were 
instituted relative to the internationalization of the 
right to use t.he  left-hand portion of the address side 
of picture post cards for writing other than the ad
dress, and the use of  post cards having an attached 
reply coupon. 

• • • • •  
The manufacture of cement in the United States con

tinues to make remarkable progress. Whereas in 1890 
there were sixteen factories, producing annually 335,000 
barrels of Portland cement, there were, in 1905, eighty
two plants, with an estimated annual output of 31 ,000,-
000 barrels. The manufacture has increased about a 
hundredfold in sixteen y ears, for in 1889  the total pro
duction was 300,000 barrels. S ince the great extension 
of the use of t.his material, the amount of natural 
cement produced in America has rapidly declined. 



WATER STERILIZATION. 
BY DR. ALFRED GRADENWITZ. 

Whereas chemical analysis alone was formerly relied 
upon to determine the degree of purity of water, a stilI 
more important investigation has been found of late 
years in bacteri oscopic examination. In fact it has 
been shown that water may contain all kinds of bac
teria through which infectious diseases are produced 

Fig. S. -Stationary Sterilizer Having a Capacity 
of 66 Gallons per Hour. 

I\nd spread. Recent experiments have proven beyond 
doubt that bacteria liable to injure the health of man 
are rapidly killed at a temperature of 2 2 1  to 230  
deg. F. ,  and, provided each drop of the water b e  sub· 
mitted to such a temperature, even if 
for but a short interval of time, the 
water in question may be safely said to 
be sterile. It will  not,  however, be fit 
for use as drinking water, before being 
cooled down to a temperature suitable 
for its consumption, while the well
known vapid after-taste should be 
eliminated by J'11ixing the water with 

. air free from bacteria in order to re
store to it the character of fresh water. 
Filtration will ,  moreover, be l ikewise 
nec<ilSsary in many cases. 

A suitable type of sterilizing appar
atus where these various operations are 
carried out effectively ha� been patented 
by Messrs. Rietschel & Henneberg, of 
Berlin, and is described herewith an" 
illustrated in the accompanying engrav
ings. 

Each of these outfits consists essen
tially of a boiler, where the water is 
heated ; a cooler, where it is brought 
dow'n to a suitable temperature, and a 
filter for cleaning and aerating it .  In 
the boiler, which may be heated by any 
kind of fuel or by steam from another 
source, the temperature of the feed 
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similar boiler water be drawn from the warmest place, 
there will always be the risk of obtaining water that 
has j ust come to the surface under the action of 
the currents referred to, before having undergone the 
amount of heating required to kill the bacteria. 

I n  the Rietschel & Henneberg boiler, however, no 
drop of water leaves the boiler before having reached 
the proper temperature and without having been main
tained at the same du ring a certain period. This re
sult is obtained by arranging w ithin the water com
partment a coil which causes the steam pressure above 
the water surface to act upon the water discharged 
from the warmest part of the boiler. The latter re
quires some time to traverse the coil, and thus the 
boiling water that surrounds the latter will prevent 
any loss of heat, while in some cases i t  will even sup
ply to the water further heat. --As the coil carries a 
thermometer immersed in the discharged water, a 
means is provided readily to colltrol the operation. 

A special feature is a valve by means of which 
steam may be conveyed from the sterilizing boiler 
through all the conduits and apparatus, that is to say, 
throughout the path of sterilization, and which allows 
the whole of the conduits to become sterilized before 
the plant is  started. In the case of the intermittent 
operation of the plant a special arrangement is pro
vided in the shape of a double-seated diaphragm valve 
to replace the serpentine above described. 

The second part of a sterilizing plant is the cooler. 
This permits of a calorific exchange between the highly 
heated sterilized water issuing from the boiler and the 
feed water used for cooling the l atter, thus raising the 
feed water to a temperature as high as possible. By 
means of the return current principle, the sterilized 
water can be cooled tb a temperature which lies only 
5 to 9 deg. F. above the initial temperature of the feed 
water, while the feed water supplied to the boiler is 
preheated at the same time to the boiling paint. This 
recovery of heat is  unquestionably an advantageous 
feature, and the amount of heat to be produced in the 
boiler corresponds to the difference only between the 
admission and discharge temperatures of the boiler, 
i .  e . ,  to but a few degrees. The third part of the plant is 

Fig. 7.-The Sterilizing Outfit Packed on a lUule. 
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the filter, where the sterilized and cooled water whicb 
still contains impurities of an earthy and vegetablE 
nature, as well as iron precipitates and the like, i1 
purified. The water which has acquired a disagreeablE 

Fig. 4.-Steam-Operated Water·Sterilizer Producing 
26.4 Gallons of Sterilized Water per Honr. 

aftertaste due to the bailing process is final l y  satu

rated with air in the filter and is passed over sub
stances which destroy the vapid boiling taste and re
store to it the character of real potable water. After 

entering the filter from a kind of rose, 
the sterilized water falls  in the form of 
a spray on the dense filtering material 
placed underneath, thus coming into 
intimate contact with the sterilized air 
fed tl1r9:u�h . a: .  special filter, A strong 
addition of bone charcoal has been 
found to be the best means of de
stroying any taste in the water due to 
boiling. 

A perfectly sterilized water can, it  is 
true, be also obtained by distillation, 
but the above-discussed sterilizing pro
cess is much less costly, while it i s  just 
as efficient. In fact, one l iter at 0 deg. 
requires for distillation about 640 calo
ries, while 110 calories, that is to say, 
about one-sixth as much, are necessi
tated for sterilizing the same amount. 
Furthermore, about 90 per cent of this 
heat is  recovered by the cooling process 
in  preheating the feed water. Wherever 
the freeing from noxious germs ( bac
teria ) is th8'most important point, ster
i lization will  moreover prove more satis< 
factory, while distillation should be' 
resorted to only for chemical purposes, 
where soluble salts, for instance, are 

also to be elimi
nated. 

By the cour· 
tesy of Mr. R. A. 
H a r t  m a n  n ,  of 
B e  r 1 i n ,  who is 
t h e  constructor 
of the apparatus, 
we are enabled 
to i l lustrate a n d  
briefly describe 
some of the most 
interesting spe
cial types show
ing the large va
riety of applica
tions of which 
the apparatus is 
susceptible. 

water is raised to 
a temperature of 
221  to 230 deg. F., 
corresponding t a 
a pressure of the 
steam of 0.3 to 
o . 5 atmosphere. 
Now, as in any 
other boiler, ow
ing to the differ
ence in the spe
cific weights of 
the c o l  d a n d 
warm w a t e  r s, 
there is a more 
or  less rapid cir
culation, and any 
s h o c  k throwing 
the feed w a t e  r 
from the filter in
to the boiler wil l  
produce a c o l  rl 
current up to the 
boiling surface, 
the c a I d a n d 
warm waters not 
being susceptible 
of immediate mix
ture a w i n  g to 
their difference in 

Fig. 6.-Portable Sterilizer for Producing 26.4 Gallons 
per Hour. 

Fig. 5.-Direct-Heated Sterilizer of 26.4 Gallons 

per Hour Capacity. 

For use in time 
of war, transport
a b 1 e sterilizers 
h a v e been con
structed h aving a 
capaCity of 500 
l iters of pure wa
ter per hour. Figs. 
1 and 2. This ca
pacity m a y  b e 
s a i d  t a corre
spond to the reo density. If in It VARIOUS FORMS OF STATIONARY AND PORTABLE WATER STERILIZING APPARATUS. 
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quirements of one battalion. Two pumps, P and P', 
draw the water into the mechanism through a suction 
nozzle, where any larger impurities are retained. By 
the convenient arrangement of two three-way cocks, 
D, D, the water entering can be conducted at wi l l  either 
into the boiler, there to be sterilized, or  into the cooler, 
O. I n  normal operation, the pump, P, is  used as 
boiler feed pump while P' is connectei<l to the cooler. 
After entering through the feed pump, P, the cold feed 
water is  raised rapidly to the proper temperature in 
the boiler and should be left there for about 1 0  to 15 
minutes at a steam pressure of about 0.5 atmosphere. 
In  the type of sterilizer represented i n  Figs. 1 and 2, 
which is  of 500 liters output, the cooling water is  fully 
utilizeol for feeding so  as to involve no consumption 
of the same, a fact which ob ... iously reduces greatly the 
cost of operation. 

Though these sterilizers are intended primarily for 
use in connection with transportable plants, stationary 
installations are also constructed on the same princi
ple. The stationary sterilizer represented in Fig. 3 
has a capacity of 66 gallons per hour. A special feature 
of this type of apparatus is an electrically operated 
minimum thermometer located at the outlet of the 
coil. As soon as this thermometer registers below a 
gi�en temperature, it will  ring an alarm, thus inform
ing the operator of the fact that the outlet water has 
fallen below the admissible minimum temperature. 
Similar plants of about 26 gallons output will be found 
suitable for the use of single houses or special sections 
in hospitals ( see Fig. 4 ) .  A like apparatus, but for 
intermittent operation, is shewn in Fig. 6 .  The appa· 
ratus will prove especially useful in connection with 
scientific and mil itary expeditions, and a special outfit 
having a total weight of  about 100 pounds has been 
constructed for such purposes. This can be either 
loaded on pack animals or can be carried in sec
tions by two men ( see Figs. 7 and 8 ) .  it  may be men
tioned that s imilar types of apparatus have been used 
to advantage in connection with 
the present military operations of 
the German troops in Southwest
ern Africa. 

I • •  
Irrigatio n  i n  C alifornia. 

Southern California leads the 
United States in diversity of 
methods of application, in scien
tific distribution and conserva
tion, and in the extensive charac
ter and boldness of design of its 
irrigation works. Surface water, 
drainage water, seepage water, 
water from artesian wells, and 
from tunnels penetrating the 
mountains, and water impounded 
in large and costly reservoirs are 
alike utilized. 

The irrigation systems of this 
part of the State are known all 
over the world, and . have created 
a prosperous commonwealth in a 
region which would be a scene 
of utter desolation without them. 
The concrete examples of intens
ive farming with this climate ant! 
soil are such charmin� settle·  
ments as Riverside and Redlands, 
whose praises are sung every-
where. North of this section, and f rom an irrigation 
standpoint considered almost equally important, is the 
San Joaquin Valley.  The San J oaquin River supplies 
54 per cent of al l  the lands irrigated in this State, but 
only 30  per cent of the total number of farms and 8 
per cent of the irrigaticn canals. These percentages 
indicate an entirely different type of farm from that 
which prevails in the 'southern region. In  the latter 
the high-priced products produced, the heavy cost for 
water, and the necessity for careful and intensive 
farming have resulted in the smallest farm units in 
the West. The farm 
units i'J. the San Joa
quin Valley average 
more than 100 acres, 
while in the southern 
region they are l ess 
than 23 .  In the valley 
of the San J oaquin the 
methods of irrigation 
have been more nearly 
typical of those of 
other sections of the 
West. Water has been 
wasted, extensive areas 
of the valley have been 
damaged and must be 
drained to be made 
productive. 

Scientific AIllerican 

large areas for grazing, with the result that farming 
has not been so profitable as in sections where spe
cial crops are grown and all of the land cultivated.  
A recent investigation of the agricultural, climatic, 
soil, and power possibilities within and about the 

Fig-. S.-Portable Sterilizer Carried by Two Men. 

borders of this valley furnishes an important contri
bution to our knowledge of this section of California. 
This investigation has been carried on by the Divisior. 
of Hydrology in the United States Reclamation Servo 
ice, and extended from the southern end of the valley 
northward to the southern line of Madera County. 
covering approximately 7,880 square miles. Within 
this area it was found that the amount of underground 
water which lies near the surface, and is available for 
irrigation purposes, is enormous, and that its value is 

Fig. 9.-Portable Sterilizer in Operation. 

but little realized. Thus far only about 250 second-feet 
have been developed for municipal and agricultural 
purposes, which is a very small percentage of the total 
amount available. The valley is  filled largely with 
granitic sands and gravels, and there are large surface 
deposits of silt and rich alluvial mold. This filling is 
�aturated with the flood waters and the returning ir
rigation waters, which thus constitute an extensive 
underground reservoir which, properly developed, will  
serve to reclaim thousands of acres now barren or in 
stock ranges. The situation of  this section in relation 
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to adjacent non-productive portions o f  the West i s  
such that it will  inevitably become o f  increasing im
portance from an agricultural point of view. It  is 
the conviction of the board of engineers which con
sidered the data obtained by this investigation, that 
the greatest increase in the agricultural development 
of this valley will come from a proper utilization of 
this available water power. This was doubtless im
pressed upon them in some measure by the fact that 
in Southern California underground waters to-day sup
ply more than half as many farms as are irrigated by 
all of the ditches of the San Joaquin River. In order 
to develop these underground waters, cheap power is  
necessary. The cheapest power available is  that which 
is developed by the transformation of the water power 

' of the Sierras into electrical energy, and its distribu
tion in this form to points where it i s  .needed. Of 
the numerous streams that flow from the Sierras to 
the valley, upon which electrical power can be de
veloped, the only one that remains available for th\) 
Reclamation Service is the Tuolumne. Upon all of 
the others the important reservoir sites and rights of 
way are in the hands of private or corporate interests. 
In  fact, a monopoly of power now exists, fostered and 
encouraged by the unwise policy of giving away with
out restriction or  reservation these most valuable 
power sites. The people of the valley and of the 
whole State in general are now awakening to the fact 
that they have a direct interest in the preservation of 
these reservoir sites, in order that they may be avail
able for future use by the government in i rrigation 
development. They recognize that these valuable 
power sites should no longer be permitted to pass 
from the government into the hands of monopolists, 
who exact from the people undue profits from a few 
which they develop, and p revent the development or 
the rest ; that these public utilities should be so guard
ed that the benefits arising from their developmeEt 
shall accrue to all ,  and not to the few. These condi-

tions do not alone prevail in Cali
fornia ; they exist in every moun
tain State. There is a great de
mand from the people that these 
valuable power possibilities should 
be retained for the use of  the 
whole people until  further de
velopment can be undertaken by 
communities or  by the govern
ment. 

The San Joaquin Val ley offers 
one of the most important situa
tions for the development of 
large water power at small ex
pense found anywhere in the 
United States, and there have 
been extensive developments of 
this power on many of the more 
important streams. A peculiar 
condition arises from the fact that 
the lands of the valley are all  
private lands,  many of them in 
large holdings ; while the Sierra 
Nevada Mountains, which border 
the valley on the east, are prac
tically all covered by Forest Re
serve withdrawals and are largely 
public lands. The normal fl0W of 
all  the rivers of  the valley ( the 
summer flow in this valley is 

greater than the winter flow ) is now diverted for irri
gation purposes. Aside from the increase which may 
come from more careful and systematic i rrigation and 
cultivation, agriculture cannot be extended materially 
from the surface water supply. It is the undivided 
opin ion of the engineers that. the greatest increase of 
irrigation in the future will  result from pumping 
rather than from impounding and regulation of flood 
waters. 

So much impressed were they with the possibilities 
of this section, that they recommended that the inves-

tigation of the under
ground waters be com
pleted ,  and that all  res
ervoir sites within the 
Tuolumne basin, to
gether with the neces
sary lands for rights of 
way for power conduits, 
be withdrawn from 
entry pending furthe:' 
investigation, and helt! 
for future use by the 
United States in the 
development of irriga
tion in the valley. They 
also recommended that 
i f  any of these rights 
of way or  reservoi r 
sites are released for The tendency in the 

northern valley h as .Fig. I .-Portable Military Sterilizer. Capacity, Fig. 2.-Diagrammatic View of the Portable 
500 Liters per Hour. Military Apparatus. 

necessary public use, i t  
shall only b e  upon the 
condition t h a t  t h e  

been to . CUltivate gen-
eral crops and to retain VARIOUS FORMS OF STATIONARY AND PORTABLE WATER-STERILIZING APPARATUS, 



U nited States may at any time take control of them 
by paying a fair price for the works alone, exclusive 
of the value of the location and water rights. 

• . • .  e 
THROUGH A WINDOW OF THE SEA. 

BY CHARLES FHEDERICK HOLDER. 
Along the great blue current of Japan that sweeps 

down the California coast, a climatic peacemaker, is 
strung a chain of gemli ke islands.  They are the sum
mits of offshore Sierras, a coast range of California 
that has been partly overwhelmed by the sea, their 
tops now crested with verdure, and washed by the 
warm stream that modifies the entire coast. These 
islands, from twenty to sixty miles offshore, rise from 
very deep water without premonitory shoals or reefs, 

The California Sheepshead. 

and conld we see them divested of the ocean they 
would appear like gigantic needles rising from the 
bottom. All have a peculiar beard, or protecting 
growth of weed, that constitutes a perfect laminarian 
forest about them, a giant seaweed growing in water 
sixty or m ore feet in depth, and forming a natural 
wave brake and a home for countless marine animals. 

The vines are sometimes one hundred feet in length, 
vast cables, with broad crimpled leaves of a dark olive 
hue, which assume graceful shapes in the tide ; and 
When one peers down into the turquoise water the scene 
is  often a revelation. A new world is opened up, and 
the real beauties of oceanic or submarine scenery are 
appreciated. The great l eaves are carried by the fitful 
currents that sweep these islands in every direction. 
Sometimes they are extended at full length and appear 
like a horde of green snakes ; again they lie upon the 
surface, listless and drooping, taking myriads of 
shapes, and forming nooks and corners of great beauty. 

So attractive are these kelpian forests, so  fascinat
ing, that what is known as the water glass has been 
elaborated into a glass-bottomed boat, which virtually 
has several large plate glass windows through which 
the passengers may look down into the kelp forests 
and view a panorama of the sea. These glass-bottomed 
boats range in  size from rowboats i n  which a dozen 
people can be tal,en out, to side-wheel steamers, so 
arranged that they can float over the forest and view 
its wonders up and down the coast. One of these odd 
craft is so large that Eeveral hundred passengers can 
look down through its windows at one time. 

Avalon is the headquarters for the glass-bottom-boat 
men, and their vessels cruise up and down the smooth 
north coast of Santa Catalina, that appears to be  ad
mirably adapted for the purpose, being in the lee and 
abounding in coves and bays-the mouths of caftons 
that nearly always are smooth and often like disks of 
steel. There are no hackmen at Avalon ; it is  a sort 
of mountain Venice, and carriages are at a discount. 
The captains of the glass-bottom boats replace the 
hackmen of the mainland and cry the merits of their 
strange craft, each of whom claims to the knowledge 
of some especially attractive sea meadow or glade over 
which he will take one. 

What the voyager in the glass-bottom boat generall y  
sees, a n d  with the same surroundings, is shown in the 
accompanying illustrations of animals, taken from the 
kelp forests of Avalon and adjoining waters under the 
direction of the writer ; in other words, each photo
graph shows the animal as it has been seen by the 
writer ; and as the various forms have never before 
been photographed and some have never figured in 
books, they have an especial interest as a contribution 
to popular entertainment and exact zoological knowl
edge. 

When the glass-bottom boat starts the passengers 
are at first regaled with the sandy beach. In  three or 
four feet of water the wave lines are seen, the effect 
of sea on soft sand, the delicate · shading of the bottom 
in grays innumerable. Now the collarlike egg of a 
univalve, or the sharp eye of a sole or halibut protrud
ing from the sand. A school of smelt darts by, pursued 
by bass, and as the water deepens flocks of surf fish, 
gleaming like silver, appear ; then a cormorant dash-

Scientific American 

ing after them, or perchance a sea lion browsing on 
the bottom, or in pursuit of prey. Suddenly the l ight 
grow::; dimmer and almost without warning the craft 
is in the depth of the kelpian forest. The fitness of the 
term "hanging gardens" is  apparent, as the great 
leaves appear to rise near the surface, then droop over, 
forming arches, parterres, and loops, conveying the im
pressicn of being suspended at the surface. The color 
is  a deep olive grading to yellow,  the leaves a foot or 
two wide and very long, their edges crimpled. Each 
is  seen to be covered with a lacelike network of great 
delicacy. Fragile plumes wave to and fro, telling of 
worms or minute Sertularians. Here the tracery is 
white, the deposit of some animal, gleaming like 
frosted silver, while others are of lavender hues. The 

vagrant beams of light that 
strike the surface bring out 
the tints and shades in 
strong relief. Through a 
loop of kelp is seen the blue 
of the deep water, and poised 
in it, an angel fish of vivid 
orange tint that persists in 
taking black through the 
camera. A school of these 
fishes swim into view, turn· 
ing their gorgeous shapes 
u p w a r d  a n d  e y e i n g  
t h e  strange window in 
which are mirrored many 
faces. With them are small 
fishes of brilliant blue iri
descence suggesting t h e  
strange vagaries of nature, 
as the very young angel 
fishes are almost entirely 
blue, and called by the skip
per electric fishes ; but as 

they grow the blue merges into yellow and the adult 
blossoms out in its perfect coat of gold or orange. 

On the leaves are singular crabs, red and olive, with 
square shells, and deeper, in the crevices of the moss
covered rocks, are gigantic spider crabs, mimicking the 
rocks in shape and hue. The nature of the forest is 
ever changing. Now great pompons of a dark weed ap
pear, a tint born of the deep sea.  It  waves gracefully 
as the slight swell comes in, and as it turns aside, dis
plays the very giant of the starfishes, a huge creature 
garbed in red with white spikes or tubercles scattered 
over it, making it a most conspicuous object among 
tb r greens. In the crevices are smaller stars ; some a 
vivid red, others dark, with arms lil{e snakes. 

Among the weeds long serrated waving spines are 
seen-the antennre of the California crawfish, or spiny 
lobster, which takes the place of the lobster here. Its 
red, yellow, and brown tints so harmonize with the 
weed that it is  almost impossible for the novice to see 
it, although he has the word of the skipper that the 
spines are waving beneath his eyes. At night the 
crawfish comes out and wanders abroad in these pas
tures of the sea, and even now he can be seen as the 
kelp is b r u s h e  d 
aside, trim, debon
air, ready to dart 
backward at t h e  
slightest warning. 
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gans. This sea tapestry is  constantly in motion, so 
has the appearance of changing light, shade, and tint, 
and displaying some new creature to the voyagers of  
the curious craft with windows looking down into the 
sea. 

The window drifts past strange holothurians, like 
monster slugs lying on painted rocks, the Mche de mer 
of the Chinese, in which lives the glasslike fish, Fier· 
asfer ; by hordes of mimic flowers, Serpulre, with 
crowns of red, white, blue, and seeming gOld. The 
l ightest jar on the boat and they are gone, to appear 
slowly, unfolding like flowers. Near them are tube
building worms, with slender organs ; and out from 
beneath a rock wave the tentacles of the octopus, or 
perhaps the paper nautilus.  

The animals of the hanging gardens are not con
fined to the kelp in  its variety, or to the rocks of the 
bottom. The blue water where the sunlight enters 
brings out myriads of fairylike forms, pOising, drift
ing, swimming, the veritable gems of the sea. Some 
are red as rubies, others blue, like the sapphire ; some 
yellow, white, topaz, green as emerald ;  or emit
ting flashes of seeming phosphorescent light. Ocean 
sapphires they are called, minute crustaceans ( Sap· 
phirime ) ,  that are in such numbers that some lavish 
hand might have strewn the water with gems. Sweep
ing by, in classic shapes, are the smaller jelly fishes ; 
crystal vases, moon-shaped bodies, so delicate that the 
rich tone of the ocean can be seen through them, then 
changing their colors to steely blue. Some ai'e mere 
spoeters, a tracery of lace ; others rich in colors and 
flaunting long trains. Now the glass floats over it 
giant four or more feet in length, its body white, blue, 
wi th dark t;hocolate lines radiating upward, while 
from below swing magnificent coils and fl utings, the 
tail of this living comet that has been seen in Avalon 
Bay nearly thirty feet in length with a disk nearly 
two feet across, call ing to mind the giant jelly seen by 
Louis Agassiz that was 1 2 5  feet long. Nearly all these 
pellucid craft move by slow flapping of the edge of the 
umbrella-like disk ; but here is a jelly,  the Physophora, 
that has a series of pumps by which it  shoots along 
through the water. No more beautiful object can be 
conceived than this, ablaze with colors-pink, blue, 
and qUicksilver-darting through the azure waters that 
form the interstices of the floating garden. 

As the boat moves out into deeper water the purity 
of the aqueous sky is evident, as forty feet below the 
rocks are seen and the dim shapes of kelp l eaves 
faintly outlined beyond.  Here large fishes hide-the 
graceful sheepshead peculiar to the region, the male 
with enormous red and black stripes, blunt forehead, 
the lower jaw white. The female is a radiant creature 
with beautiful eyes and often red, brown, or white, 
the colors fading in confinement. These fishes are 
easily drawn near the boat by judicious display of 
bait and their graceful postures plain ly  observed. 

Now the window i s  out over deep water to see the 
paSSing of a migratory school of barracuda, thousands 
of long slender pike-shn ped fishes all headed in olle 
direction, swimming slowly. Suddenly they disappear, 

The b o t  t o m  
changes to a finer 
moss or weed - a 
deep velvet green, 
w i t  h h e r  e and 
t h e  r e iridescent 
tints, and in it lie 
great sluglike sea 
c u c u m  b e r S in 
brick - red shades. 
Presto ! the captain 
of the glass-bottom 
b o a  t transports 
his passengers to a 
deep glen in which 
lacelike weeds rise 
and poise, forming 
a natural canopy 
for long - s p in e d 
b I a c k echini, or 
sea urchins - for-

California Crawfish (Palinurus interruptus). 
THROUGH A WINDOW OF THE SEA. 

midable creatures, sea porcupines which recognize the 
presence of some possible en emy and attempt to hide 
among the weed by plunging deeper into its mazes. 
Splashes of white tell of a smaller sea urchin, and 
nearly every nook and corner of this sea forest i s  in
habited by these aggressive ereatures. 

The bottom of the sea along this rocky shore is a 
color scheme of marvelous beauty. Green is the pre
dominating tone, but green in countless shades and 
expressions. Sometimes a short wiry weed covers the 
bottom, eonstantly being waved aside to display other 
and more attractive colors : weeds ·in purple and 
brown, rocks of lavender incrusted with a flaming 
red sponge, or a mass of pink barnacles from which 
rises the delicate mauve tracery of their breathing or-

as though some shutter had been snapped, and onto 
the field dash a school of large sea bass, the game fish 
of this locality. Again the window approaches ::hoal 
water, and for several miles follows along the fishes' 
highway, regaling the passengers with an ever-chang
ing panorama of marine scenery. Now it will  be a 
shoal of myriads of blue perch ( chromis ) ,  a fish that 
affects the kelp forest, and presents a sharp contrast 
to it in its vivid blue tint. These fishes delight to 
bask and sport near the surface, and the window ap
pears full of them as i t  moves along. Rock bass, 
singly and in schools, are seen poised in the leaves of 
the kelp, striped brown and black ; spotted rock fish . 
and here the radiant whitefish, as blue. as the wa.t.er, 
with long fins, while iI! the depthS ot.lJ:er intere.sti� 
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forms appear, all slightly intensified, magnified by 
the glass. 

I n  and out, in shallow, where the velvet-like rocks are 
near the s urface ; now offshore, following the trail of 
some vagrant shark, the shallow steamer moves, af
fording remarkable vistas of the sea and its secrets, 
and emphasizing the fact that a new method of study 
has been found in the field of popular science. 

.. .. 
Zap on. 

The p rice of shellac, which has been rising for some 
years, has at the present time reached such an in
ordinate height that efforts are being made in all 
directions t o  find a cheaper su bstitute. S uch efforts, 
it is true, have so far had negative results, since 
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paper, i n  its manufac ture, i s  put through this whole 
p rocess, and may pass for pure cellulose. Cotton,  puri
fied in the way described, w ith all  grease removed, 
and expm,ed for a certain length o f  time t o  the action 
of a mixture o f  one part o f  nitric acid and two o r  three 
parts o f  sulphuric acid, gives the p r oduct called p y rox
y l ine, or gun-cotton, the well-known v iolent explosive. 
The cotton for the manufacture o f  zapon i s  prepared 
in the same way, and its structure is  unchanged. It 
is scarcely necessary t o  observe that this material can
not be prepared by amateurs, but only in chemical 
works. 

Amy l-acetate is the constituent of zapon which 
gives the agreeable odor of a fruit-essence. 

Acetone is  a product of the dry distillation of wood,  
nothing c a n  
entirely t a k e 
the place of 
p u r  e shellac, 
any more than 
of pure t urpen
tine oil. The 
finest w h i t  c 
shellac especia 1 -
ly h a s  been af
fected by the 
rise, and its so
lutions corres
pondingly ; t h e  
price of spirits 
also shows a 
constant upwanl 
tendency, a n d, 
in view of the 
p o o r  p o t a t o  
crops for some 
time past, we 
need not h ope 
to see the quo
tations l o wered 
at present. I n  
this necessity , 
interest is be
ing aroused in 
the article call
ed zapon, a pro
duct which first The Giant Spider Crab Dining. 

appeared about 

Glass-Bottomed Boat Off Sea Lion Rocks. 

459 
Zapon can also be made from cellulOid, since this 

material consists ultimately o f  cellulose.  Accurately 
speaking, it i s  nitro-cellulose and camphor. The solu
tion is made with the u sual agents, or with sulphuric 
ether, and dilution is with amyl-acetate. Ordinary 
benzine may be added in small quantities, although 
this affects the quality unfavorably rather than other
wise.  All  varieties of zapon may be colored with the 
familiar soluble aniline dyes, and i t  is  advisable to 
dissolve the dye in a mixture of equal p ; :op o rtions of 
amyl-acetate and acetone, and add to the zapon when 
ready for use.  Zapon will  not amalgamate with earth 
o r  mineral colors. 

I n  working up the above d escribed materials, an oc
casional shimmer of rainbow colors i s  an indication 

A Large Jelly Fish. Specimens as 
Long' as 30 .Feet Have Been Seen. 

of too much di· 
lution. T h i s  
can be remedied 
b y  exposure t o  
the a i r, where
by some of the 
liquid i s  evapor
ated. If zapon, 
on the other 
h a n d, i s 
streaky, flaky, 
or crumbly, it 
needs dil ution, 
but spirits must 
never be used 
f o r  this. The 
zaponizing 
cess must 
carried on, 

pro
be 
if 

p ossible, in a 
w a r m  w o  r k
r o o m ,  a n d  
w h e r e  c o l d  
metals are con
cerned, it is well  
to warm them. 
A varnish - f ur
nace has the 
advantage that 
p a r  t i c  I e s of 
grease o r  m o i st
ure adhering t o  
t h e  metal are 
removed at the 
same time, and 
cleanliness is a 
prime condition 
f o r  t h e  b e s t  
work.  Z a p o n  
may b e  applied 
to the surface 
l ike paint, or 
the obj ects may 
b e  immersed in 
it .  It dries very 
quickly. Being 
very inflamma
ble, it  must 
not be brought 
near a lamp
flame, or an 
open fire.  The 
odor is not in
j u r i o u s  t o  
health, though 
at first  some
w b a t  i rritating 
t o  the th roat.
Translated from 
the Farben Zeit
ung. 

15 years ago. 
I t  makes an ex
cellent coating 
for all metallic 
surfaces, G e r -
m a n  s i l v e r ,  
nickel, copper, 
brass, o r  alumi
nium, can also 
be used O Il 
w o o d  or pape r ,  
a n d  is a s u b
stitute for a l l  
t h e  varnishes 
k n o w  n under 
t h e f a n c y  
names o f  meta!  
varnish , brass 
varn ish, silver 
varnish, a n t  i -
oxide, etc.  Za
pan has un
doubtedly some 
a d  vantages over 
the spirit var
nishes ; but the 
consumers a r e  
c o n  s e rvative, 
a n d , p a r t  I y, 
perhaps, -! 0 l' 
conv e n i e n c e 
sake, keep t o  
t h e  o l d  ways, 
and show little 
enthusiasm for 
z a p  0 n, which , 
h o w e v e r , i s  

Spotted Rock Fish (Sebastodes vexillaris). In the Hanging Gardens. A Perfect Scene in the Kelp 
Beds of Santa Catalina Under Water. 

T h e r e  h a B  
long been a df" 
mand for some 
arrangement by 
w h i c h  t h e  
amount of ma
terial remainlllg 

making its way 
forward, and is  bound to have a prosperous future. 

Zapon consisted originally of a solution o f  collodion

cotton in amyl-acetate and acetone, and it may b e  sup

posed that the property o f  collodion which makes it 

valuable in surgery for excluding air from open 

wounds, gave rise to the idea o f  making it  the founda

tion o f  a sort o f  varnish. The ultimate constituent 

of collodion-cotton is  cellulose, a substance formed 

from sugar and starch during the assimilation o f  mat

ter by the protoplasm o f  vegetable cells.  Pure cellu

lose can best be obtained from cotton, from which the 

foreign constituents are rem oved b y  extraction with 

water, alcohol , dilute acids, dilute solutions o f  potash, 

and finally with hyd rofluoric acid, the obj ect of the 

latter being to dissolve the silicic acid in the cotton. 

The residue is again cleansed with water. Filter-
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having likewise a p l easant odor,  and boHing at 56 
deg. C.  F'rom a mixture of amyl-acetate and acetone, 
i n  the proportion o f  1 8 :  2, and by the solution of five 
parts of collodion-cotton,  whose chemical name i s  col
loxyline, in one hundred parts o f  this mixture, zapon 
is produced. The matter appears simpler than it  
really is ; f o r  not only is work w ith these materials 
accompanied with some danger, but the collodion-cot
ton sometimes obstinately refuses to dissolve, b ehavior 
which may be attributed to the manner of p r eparati on.  
I t  is  advisable for the wholesale consumer to procure 
from the chemical works concentrated solutions of 
collodi on-cotton in amyl-acetate and acetone, and also 
the latter dissolving agent separately ; the mass may 
then be diluted as needed. Smaller quantities of 

zapon may be procured ready for use. 

in a bolt of rib
bon o r  cloth can 

b e  ascertained at a glance. As a means of doing thl;; 
the suggestion was made that a tape be wound up 
w ith the ribbon, the tape being marked with inches, 
feet and yards, but when this was tried, it was found 
that there was a serious discrepancy in the respective 
lengths of the two pieces. This d ifficulty has now been 
overcome b y  slitting the paper tape at regular in
tervals, and passing the ribbon in and out through 
these slits. This innovation, which is the invention 
of a Chicago ribbon manufacturer, will not only be 
of great assistance in the shop, where the ribbon may 
be measured off in the required quantities without the 
use of a yard-stick, but will  be also found to greatly 
facilitate the work o f  stock taking, which in the case 
o f  ribbons, cloths, and similar materials is a very 

tedious operation. 



THOMAS A. EDISON AUTOMOBILING TO THE SOUTH. 
I t  is undoubtedly true that the average person 

evinces as great an interest in the private lives and 
doings of prominent men as in their public labors and 
s uccesses. For, naturally enough, a knowl e dge of 
the more intimate personal characteristics and a closer 
view of the life at h ome, at work, or at leisure appears 
to bring the celebrity closer to u s  and to make his 
achievements appeal the more strongly to the indi
vidual. 

The accompanying photographs of Thomas A. Edison 
show the dean of the inventors of 
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baggage, provisions, and a small amount of laboratory 
apparatus for use in mineralogical investigations. 
Needless to say, provision was made for the repair of 
almost all  possible injury to mechanism o r  tires.  The 
tourists, of course, encountered tire troubles, but there 
were p ractically n o  difficulties with the engines.  That 
the trip was rather strenuous w i l l  be understood b y  
all  those famil iar with the r o a d s  in t h a t  section of the 
S outh traversed b y  the tourists.  The departure from 
Orange was made on May 16 and from there the route 
lay through Philadelphia, Baltimore, Washington, 

America, i f  not of the World,  in sit
uations that are as interesting as 
they are unconventi onal.  They 
were taken during a vacation trip 
planned some time ago and carried 
out recently.  It is n ot strictly cor· 
rect to designate this automobile 
trip as a vacation, for the word va· 
cation i s  almost unknown to the 
g r eat electrician whose working 
days often last for eighteen o r  twen· 
ty hours. And even in this instance 
the vacation tour was undertaken 
with a view to study and investiga' 
tion, and the causes that gave rise 
to it were these : For the last few 
y e ar s  Edison has been working 
steadily and enthusiastically at his 
alkaline storage battery, and w h i l e  
h e  has succeeded in developing a 

Collyrlp;ht 1906 by the Pres Photo Co. 

cell  that is decidedly superior to 
the lead accumulator for many pur· 
poses ,  a great deal still remains to 
be accomplished before his success 
can be call e d  complete. I n  the 
c u u rse of his investigations Edison 
has employed and tested a great va
fiety of different metals, and among 
these recently was cobalt.  As this 
metal is comparatively rare, and 
consequentl y expensive, the inven· 
tor has been on the l o o kout for pos
sible sources of cobalt· bearing m in
erals which would make it better 
available for his purposes. 

I t  was reported that cobalt ex
isted in considerable quantities in 
the neighbor'hood of Charlotte, N .  
C. ,  a n d  thereupon E d ison dispatch
ed three prospectors to search 
th rough this region for the metal. 
Favorable reports having been re' 
ceived from these investigators, 
Edison determined to see for him
self whether o r  not the reports were 
warranted, and s o  undertook this 
trip . For several years past the in-
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ventoI' has been an enthusiastic automo bilist,  and h e  
decided t o  make the j ourney from h i s  home i n  Orange 
to Charl otte by means of his two W h ite steam cars 
with which h e  last year accomplished the Glidden 
tour, though in a reverse di rection from that taken b y  
the v a r i o u s  contestants. He strongly favors t h e  steam 
machine for l ong and rough trips,  and declares that it 
is far superior to the gasoline car for such purposes. 

The party consisted o f  Edison, his son Charles, and 
a Mr. Miller, in one car, and two labo ratory assistants 
in the second car. The machine driven by Edison was 
in the usual condition f o r  touring with tonneau and 
Cape cart top.  The tonneau of the second machine,  
h owever, was removed and replaced by a box-like struc
ture in which was packed a complete camping outfit, 

1\[1'. Edison Taking a Nap Huring a N oon Halt. 

Leaving Washington by the Chain Bridge 

through the Shenandoah V a l ley, o v er the
-

m o untains 
across VI rginia, into N orth Carolina t o  Charlotte. The 
Shenandoah Valley and mountain trip is one that is  
not often undertaken,  f o r  the roads are usnally un
speakable. Edison, h owever, revels in a tour of this 
kind and thoroughly enj oyed even the most difficult 
portions of the journey. Fortunately the weather was 
u n if o r mly good, and rain and mud were not added 
difficulties.  Gasoline was easily procurable along the 
route, and n o  trouble  was encountered in supplying the 
engines with t h e  water available. 

Edison is unquestionably one of the most unassum
ing and democratic of our great men and he makes 
a splendid companion for such a trip. He sturdily ob
j ects to posing for pictures h owever, and the accom-
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panying p h otograph of the inventor asleep was taken 
during " noon rest near Leesburg, Va. It is p r obably 
the first of Edison taken under such circumstances. 
The idea appeals to u s  as rather novel ; our conceptions 
of Edison are usually of the inventor as very "wide 
awake." Wherever n ecessary the tourists camped 
al ongside the road and only availed themselves of h o
tels or inns where such were reached without trouble.  
I t  is n o t  the intent of the party to return in the same 
manner. The machines will be shipped north, and 
after a stay of several weeks in the region around 

Charlotte the party will  return by 
rail .  

... . ... 
F resh A i l' lo r llliners. 

L'Illustration thus describes a 
new implement for securing this 
desideratum : 

The Society of Mines at Cour
rieres has J ust unde rtaken in shaft 
No. 4 a series of exper iments with 
a new respiratory apparatus called 
pneumatogen. Every apparatus de
signed for allowing the stay i n  a 
deleterious environment must fulfill  
three essential conditions : exclu
sive communication of the respi ra
tory organs with a reservoir of 
resp irable gas ; together with a 
l ight weight, sufficient capacity of 
this reservoir t o  supply a man for 
a certain time ; elimination of the 
expired carbonic acid, which would 
poison the pure air. The pneuma
togen, which seems happily to re
alize these three conditions, is 
based upon the method of the re
newal of vitiated air devised several 
years ago by Mons. George F. Jou
bert. I t  consists of an India-rubber 
bag, w o rn in front, about waist
high, and supported by a strap pass
ing up one side of the miner's  
chest,  round his neck,  and down the 
other side. I n  to this  bag by means 
o f  a mouthp iece he "sends the pro
ducts of respiration, which are com
pelled to go through two tubes con
taining grains of oxylith. The oxy
lith, or 'stone of oxygen,'  has the 
property o f  retaining steam and 
carbonic acid ,  while setting free a 
corresponding quantity of oxygen. 
The v itiated air therefore finds It
se l f  renewed when i t  becomes stored 
in the bag. The experiments made 
at Cou rrieres have given excellent 
results. The miners furnished wi th 
the new apparatus have been able 

t o  work more than two consecutive hours in s hafts 
where the air was absolutely unrespirable." 

�-----
C oncrete piles of an unusual form have recently 

been tested in New York. According to the I r on Age 

they are made by spreading a layer of concrete on 

wire fabric t o  w hich longitudinal rods are attached 

at intervals. The fabric is immediately rolled u p  in 

a special  m achine o f  simple construction, and the pile 

then laid aside to harden.  It  thus contains, in addi·  

tion to the fabric, any desired number of vertical rods.  

I n  a cross section o f  the pile the fabric l ies spirally 

from the inside to the exterior of the concrete. I f  so 

desired any on e  of the rods may be made a hollow 

tube, thus allowing for the use of the water jet.  

The Press Photo Co. The Second Car Carrying the Luggage. A Stop Near Leesburg, Va. The Press Photo Co. 

THOMAS A. EDISON AUTOMOBILING TO THE SOUTH. 
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RECENTLY PATEN TED INVENTIONS. p l ayed. The apparatus though separable  from 
Elect rical Devices. the table upon which it i s  mounted i s  adap ted 

TELE PH O NE S Y STEM.-C. L. BOYCE , De- to be knocked down Into compact shape for 
storing away. 

Pertaining t o  V ehicles. 

HINTS TO CORRESPONDENTS. 

NEW BOOKS, ETC. 

STEAM TURBINES. Their Development, 
Styles of Build, Construction, and 
Uses. By Wilhelm Gentsch. Trans
lated from the German by Arthur R. 
Liddell.  New York : Longmans, 
Green & Co., 1906.  8vo. ; pp. 375 ; 637 
figures ; 19  plates.  Price, $6 .  

troit, Mich. T h e  inventor ' s  objects a r e  to carry 
out various sub-operations of receiving c a l l 
signals,  t h e  withdrawal  of said signa l s  I n  d u e  
season, and approp r iate disp lay a n d  wlth
dra wal of supervisory and disconnecting sig
nals in a high l y  efficient manner ; to dispense 
with relays in main circuit-conductors of the 
switchboard ; to control the supervisory sig
na l s  w i thout the use of  shunt-circuits,  and to 
provide that the relays concerned in operating 
the call and supervisory signa l s  of each sub
station-circuit sha l l  belong to such l ine-circuit,  
and independent switchboard circuits,  thus aid
Ing in avoidance o f  faults and fac i l i tating 
their location a n d  removal.  

VE H I C LE-BRAKE.-J. W. S MITH , Con
gress, Arizona Ter.  The invention refers to 
i mprovements in brakes for vehicles,  such as 
road-wagons, trucks, and the like,  the object 
being to provide a brake of simple construc
tiou, that m a y  be easily adj usted to a vehic l e ,  
t h a t  may be readily a p p l i e d  b y  suitable pres
sure t o  the rear wheels, and having n o  parts 
liable to get out o f  order. 

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

It Is not Qnly the technical men who are 
concerned with the progress and development 
of the steam turbine, but a keen interest I s  
a l s o  manifested by the genera l p u b l i c  as well.  
Unfortunately,  the majority of works on this 
subject, by reason of their free use of mathe
matics and technical terms, are much too 
Involved to be of In terest t o  the lay reader. 
It i s  with the special purpose of meeting tile 
needs of the non-technical man that the pres
ent volume on steam turbines has been written. 
The work Is very c om p l e te,  every typical tur
bine being fully described, but in so simple a 
manner as to be inte l l igible to a l l .  So com
p lete is  the work, that i t  will  be  of great value 
to the specialist as well as  to the layman. The 
book opens with a brief historical sketch of the 
steam turbine. The subject Is then dealt with 
under the fol lo w ing divisions' :  Pressure Tur
bines ; V e l oc i ty Turbines ; and Combined and 
Velocity T llrbines. Fo l l owing this are a num
ber of chapters w h i c h  cover various construc
tional details and special features of different 
turbines. Finally, there i s  a chapter on Steam 
Turbines for Dynamos, another chapter on Tur
bine Pumps and B lowers, another on Steam 
Tur bines for Land Vehicles, and a fi n a l  chapter 
on Turbines for Use on Shipboard. 

References to former  articles or answers should give 
date of paper and page or number of question. 

Of I nterest t o  Farmers. 

WAGON-TO P.-J . POHLIG, New Orleans,  La. 
There is provision in this invention for a sim
p l e  and convenien t means for operating and 
adjusting side curtains to serve a s  sunshades 
or to entirely c l ose the sides, the operating de-

COMBINED S E PARATOR AND BAGG I NG vices being so constructed a s  t o  be readily at
D E V I C E  FOR GRA Il'i .-T .  C.  HENN IN GER, tached to any form of delivery or similar 
Markham, Texas.  One of the principal objects wagon. 
of the invention is to provide an attachment VALVEJ.--A. L. Mo s s ,  Sandusky, Ohio. 
for threshing-machines through the medium of • This n e w  valve i s more especial ly designed as 
which grain or ot her cereals  may be taken a controller-valve or check-valve,  for control
d i rectly from the , machine and the l ighter or ling the p a s sage of compressed a i r  or other 
inferior particles separated therefrom and the fl uid,  and when c l osed being , capable of hold
heavier or , superior particles thereof delivered ing a fluid p ressure exceeding, say, sixty or 
or loaded into bags or other recep tacles there- seven ty pounds, for a long period and without 
for: 

' 
danger of leakage, thus rendering the valve ex-

Of General I nterest. 

LAT H I N G  SY STEM.-E. NIDDS, New York, 
N. Y.  The Invention p e r tains t o  lathing sys· 
tems and more particularly to those employ
ing metal.  I ts principal objects are to pro
vide a convenient l a t h  and to furnish a simp le 
and strong construction. The system e l i mi
nates all auxiliary securing means either for 
the l a t h s  or bars. The invention i s  equally 
app licable  to se.gmenta l arches as t o  cei l ings. 
I n  fact, the a rrangements i n  which it may be 
used are l i m ited on ly to the capabi l ities of 
ben ding the b a r s  and conforming the lathing. 

W I N D O W  FRA M E  AN D S A S H.-R. F. 
NICHOLS,  O a k l and, C a l .  One purpose of this 
Imp rovement is  the p rovision of such a con
struction of window-frame that the wiildow
sashes may b e  singly or c o l h!ctively swung 
within the frame a sufficient distance to en
able the outer faces Qf their  panes to be 
cleaned without the operator leaving the room 
or leaning from the window. 

CONNECTING D E V I C E  FOR W H E E L- F E L

LI ES.-J. R. H UGHE S ,  Chama, New Mexico 
Ter. In the form of the i m p rovements i n  this 
Inyention a specia l l y-constructed device i s  em
pJoyed for the a,djacent ends of the sections of 
the fe l ly or wheel-rim, comprising complemen
tary ferru les or  caps, each of special construc
tion, and co-operating w i th the other In the 
p roduction of a c lose joint between , the sec
tlons, which is highly resistive to strains from 
11 1 1  directions, besides preventing spl itting of 
the sections. 

GARME N T- S U P PO RTER.-H, P. COULTER, 

Philadelphia,  Pa. In this instance the Inven
tion pertains to improvements in devices for 
a ttaching suspenders and drawers to trousers, 
the object being to p r ovide a fastener to be 
used i n  p l ace of the usual buttons, t he device 
being so constructed that i t  may be easily and 
conveniently secured i n  position. 

COLLAR- S UPPORTER. - MARGUERITE CON

NELL, New York, N .  Y .  This supporter for 
lace collars or collars made from thin material 
is  simp l e  and economic of construction and 
capable  of being expeditious ly and conveniently 
applied to the c o l lar or removed when the 
collar i s  to be washed. I t  w.il l  hold the most 
fl i msy collar i n  an upright position , but will 
not cause discomfort to the wearer, injure the 
c o l l a r ,  or  be visible when the collar i s  worn, 
even though considerable open-work I s  a fea 
ture of the collar. 

Hard ware. 

C O M B I NATION-'rOO L.-J. P. MCGINNITY, 
New York, N. Y . ,  and E . H. WINKLER, Krebs, 
Indian Tel'. ,The p urpose of this i mprovement 
i s  to simplify the construction of a combina
tion-tool, especia l ly one which combines the 
function s  of a brace and a wrench ; and a 
special object is the p rovision of means for 
securing the handle of the brace to the spindle 
thereof when the handle i s  being used in con
nection with the wrench. 

Pertaining to Recreation. 

ceedingly efficient for use In pneumatic sand
ing devices for automObiles and the like as 
sbown and described in Le tters Patent of the 
Un ited States recently granted to M r. Moss. 

N OTE.-Copies of any of these patents will  
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the Invention, and date of this paper. 

Busintss and Ptrs�nal Wants. 
READ 'rHIS COLUMN CAREFULLY .-You wi ll 

find inquiries for certain classes of articles numbered 
in 'consecutive order. If you manufacture these goods 
write ns at once and we will send you the name and 
address of tbe party desiring the information. I n  
every case it I s  necessary to give t b e  
nu mber o C  ' h e  inquiry. 

M U N N  &; CO. 

Marine Iron Works. Chicago. Catalogne free. 
I n q u iry N o .  1S120.-For 'address of tbe U. S_ Cut

lery Co. 
. . U. S." Metal Polish. Indianapolis. Samples free. 
Inq u i r y N o .  1S121 .-For manu,facture's Of .. SOldering iron with the gasoline tank in the handle. 
Bandle & Spoke Mchy. Ober Mfg. Co . . 10 Bell St. 

Cbftjlrin Falls. O. 
-

I n qu i ry N o .  8122.-Wauted, manufacturers, .of 
rotary, gas, gaSOlin e  and 011 engines ��d tur:b\Des. ' :  

I sell patents. To buy, or havlllli ' OtIe to 6 .. 11, write 
Cbas. A. Scott, 719 Mutual Life Buildiu/f, Bu1l'alo, N. Y. 

Inqn iry No. 81 23.- For manufacturers of ma· 
chinery that grinds J eather scra.ps into a pulp j also 
manufacturers of leather door knobs. 

Metal Novelty Works Co., manufacturers of all kinds 
of l ight Metal Goods; Dies and Metal Stampings our 
Specialty. 4;3-47 S. Canal Street, Cbicago. 

I n q u i ry N o .  81 �4 .-For manufacturers of small 
screws and nuts , such as used in SCissors and shears. 

The celebrated " Bornsby-Akroyd " Patent Safety 011 
Engine is built by tbe De La Vergne Macbine Company. 

Foot of East 138tb Street, New York. 
I n quiry N o .  81 2�.-For manufacturers of an in

strument called the Automatic 'l'elegraph Transmit
ter. 

Mannfacturers of pateut articles, dies, metal 
st'lmping, screw machine work, hardware speCialties, 
machinery tools. and wood fiber products. Quadriga 
Manufacturing Company, 18 South Canal St., Cbicago. 

I n q u i ry N o .  1S126.-F'or manufacturers of a mao 
chine for moving sand and shavings. 

Automobile experts are in constant demand at blgh 
salaries. Our seven weeks' course is the most thorough 
and pracUcaJ . fittlng roen to drive. handle and repair. 
Day and evening classes. Special course for owners. 
New York School of Automobile Engineers, 146 West 
56tb Street. New York. 

I n q u i r y  No. SI27 .-For manufacturers of posi· 
tive rotary air compressors. delivering from one to five 
pounds pressure. 

W ANTED.-Tbe partial services of several men wbo 
have facilities for observing, and ability to comprehend 
the performance and good features of different auto
mobiles. The work will occupy little time, and be 
chiefly in the nature of correspondence. Address 

Tbomas B. Je1l'ery & Company, 
Kenosba, Wis. Department of Construction. 

I n q u i ry N o . 8128.--For manufacturers of clock 
systems, consisting of one  master clock controlling any 
number of secondary clocks. 

i n q u i ry N o .  1S129.-For manufacturers of novel
ties and specialties suitable for selling to canvassing 
agents 
, I n q u i ry N o .  8130.-For manufacturer of Edl· 
son's patent electriC rat trap. 

I n q uiry N o .  8131 .-For manufacturers of repairs 
for the Curtis & Mitchell foot power printing presse:s. 

I n q u i ry No. 81 :J2. -For manufacturers of a cheap 
substitute for cellulo id. 

I n q niry N o. S133.-For manufacturers of dairy 
machinery for making butter anrt cheese. capacity 10,000 
liters of milk. 
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I n q u i r y  1'\ o . IS t 3a.-For parties installing large 
drYtng chambers of the most perfect kind for dryin� 
fruits, with a capac�ty for a very large number of 
fruits. , 

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

Buyers wishing to purchase any article not adver. 
tised in  our columns , will be furnished with 
�g�

r
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houses manufacturing or carrying 
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terest cannot be " expected 

Soientiflc Ameri,can Supplements referred to, may be bad at tbe office. Price 1 0  cents eacb. ' 
Books referred to promptly SUPPI� '''n receipt of price. " <  

Minerals sent for examinatiou should .: be distinctly marked or labeled. 

( 9991 ) , R. W. asks for a rough method 
of estimating the horse-power of a s'team en
gine. A. M u l tiply the square , of the diameter 
of the cyl inder in inches by 0.7854,  and this 
product by the mean engine pressure, and the 
last p r oduct by the pis ton travel In feet per 
minnte. Divide the last p roduct by 33 ,0{)0 
for the indicated horse-power. I n  the absence 
o f  l ogarithmic fo rmulre or expansion table, 
multiply the boiler pressure for % cut-off by 0.91, for lh cut-off by 0.85, % cut-off by 0.70 ,  3-10 c u t-off b y  0.68.  Thi s  wil l g i v e  t h e  mean 
engine pressure per square inch near enough 
for ordinary practice, for steam p ressures be
tween 60 and 100 pounds, a lways remem bering 
that the piston travel is twice the stroke m U l 
tiplied b y  t h e  num ber o f  revolutions per min
ute. 

( 9992 ) B. J. W. asks for information 
concerning India-rubber p roduction. A. India 
rubber is the product o f  many euphorbiaceous 
p l ants. We get most of i t  from the Brazils 
and Central America. In Brazil  i t  is  obtained 
from the Siphonia e la� tica, which grows to a 
he ight 'of between fifty to sixty feet, and in 
Central  America it Is obtained from Castilloa 
e l as tica-. Most of that -we now use comes from 
Central  America, where , the juice is  simply 
c o l lected In to caps, from Ineislons made In ' the 
bark. �o coagu late the mifky julce and con
vert it into rubber fit , for exportation, the 
juice 'cot a ,  vine " ca l led iu:huca Is mixed with It, 
and sO powerfu' . ' ls l t s  action thaCfive or six 
minutes is sufficieJ;t to produce coagul ation. 
The Bl�azilian method s l ightly differs. The 
juice is flrst ' collected ' in clay bowls, ! t is  then 
s mea red over various shaped 'molds,  m ade a l s o  
in clay and taking tbe f o r m  of b o t t l e s ,  b a l l s ,  
spindles, etc. Successive c o a t s  are laid o n ,  
e a c h  one having p r e v i o u s l y  been allowed to 
thorough ly dry, either in the sun or the smoke 
of a fire,  which b lackens i t .  When a suffi
cient thickness is  obtained, the c l ay is wa shed 
out, leaving the India rubber ready for ex
portation. The trees yield twenty o r  thirty 
ga l lons of  juice, and when we consider that 

, each gallon w i l l produce two pounds of market 
India rubber, the - harvest is  not so bad. Other 
trees producing ca outchouc are Siphonia 
brasiliensiS, S. lutea a nd S. brevifolia. 

( 9993 ) H. B. asks for a formula for 
insulating material.  A. Linseed oil ,  2 parts ; 
cotto n  seed o i l ,  1 part ; heavy petroleum, 2 
parts ; light coal tar, 2 parts ; Venice turpen
tine, lh part ; spirits of turpentine, 1 part ; 
gutta percha, 1-6 p art ; sulphur, 2 parts ; 
heat the oils separately to about 300 deg. F. ; 
coo l  to 240 deg., and m i x  in the other ma
terials,  the sulphur last.  Heat to 300 deg. 
F. , for about an hour o r  until the mixture be
comes pasty, and on cooling is soft and elastic.  

( 9994 ) M. D. says : I have lately 
bought a s l ide rule, and not knowing how It 
works I thought you c o u l d  exp lain its opera
tion. A. The sl ide r u l e  is  a graphical loga
rithm table. If you understand the use of 
logarithms, you ought to be able to work out 
the principles of the s l ide r u l e .  When we 
wish to multiply two n u m bers, we add to
gether their logarithms and find the number 
corresponding to the sum. Thus if we wish 
t o  m u ltiply 4 by 1 5/10, we add together 

A M U S EM ENT A PPARAT U S .-C. D. B UN 
NELL, N e w  York, N . Y .  I t  is sought In this 
Improvement t o  provide a wheel with certain 
peculiarly-arranged e lements,  causing a car or 
other vehicle to be raised by the rotation of 
the wheel from the ' 'bottom periphery thereof 
upward to Its center a n d  thence by means 'of  
a switch to have Its movement reversed a nd 

, gradua l l y  lowered from its center back to the 
lower peri phery of the whee l ,  which operation 
Is carried on solely by the rotation of the 
wheel and coaction of said peculiar e lements 
with the ' car or other vehicle referred'  to. 

f n q u h'y No. St36.-For manufacturers of grind- on the ' slide rule the distances a and b. The 
ing mil ls for preparing lIour, barley. oats; malt, peas, sum i s  c, which corresponds to 6. I f  we wish lent i l s. beans. ma:ize• et�. 

to m u l tip ly 2 by 4 ,  we add together a and ' d. 
lo�;:'�':..�l !e�ill�'}J!r i;Pi�'i,'in,;

a
����?���;r:o�f

pr�';:�� The sum i s  e, and number corresponding is  8. 
ing silk fabrics, etc. The s lide rule takes no account of the deci-GAME APPARATUS.-W. SAN DBERG, C h i 

cago, Il l .  The invention refe r s ,  to g a m e  appa
ratus, its principal objects being to provide an 
entertaining , game in which the bal l  i s  del iv
ered from a chute and dire cted in tran s i t  ove r  
a ribbon against pieces o r  t e ::l  pins pl aced i n  
position on a support, in t h e  successfu l p l ay
Ing of which considerable ski l l  ,may be dls-

I n quiry No .  81 :�8.:"'For manufacturers of .mall mal point. The person using it is ob liged to 
19������j�t:,�����l

r:.l't\�����. m
acbinery for prepar keep track ' of this in his head, and add to 

I n q uiry 1' 0. 8J 3 9 . - For parties instal l 1n� macbin
ery on a large scale for preservinp; fruits and vege
tables, such as asparagus, tomatoes, green peas, peach · 
es. pears, app1es, grapes. etc. 

I n q u i r y  No. 81 40.-For parties Installing machin
ery tor drawing 011 from peanuts, almonds, olives etc. 

the figures given ' by the slide rule whatever 
c iphers' ' may' be needed to make the decimal 
point come in the right p lace. For more defi
n ite Information we would refer you to the 
booklets published by the dealers in s l ide rules. 

CONCRETE-BLOCK MANUFACTURE. Processes 
and Machines. By Harmon Howard 
Rice. New York : John Wiley & Sons, 
1906.  8vo. ; pp. 152 ; 46 half-tone cuts. 
Price, $2 net. 

Notwithstanding the tremendous advances 
which have been made witbin recent years in 
the concrete industry, the l iterature on the 
subject is s t i l l  comparative ly l i mited. This 
book w i l l  be w e l c omed by many interested in 
concrete and its uses as p r a c tica l l y  the first 
which treats the subject in a comprehensive 
and painstaking manner. The au tlitor discusses 
concrete, cement, aggregates, water, a n d  other 
ingredients for blocks, and explains the meth
ods of p roportioning and m ixing them .  O ther 
phases of the question, such as general proc
esses of manufacture, are given due weight in 
various ch'ap ters. H owever, the book un
fortunately does not state In a sufficiently 
defini te manner ,  that ,the entire industry is a t  
present in a r a t h e r  formative condi tion, that 
almost all  <of t h e  questions involved are s ti l l  
open t o  discussion, a n d  that many diverse opinions are held by different experts. 

MARINE BOILERS.  Their Construction and 
Working, Dealing More Especially 
With Tubulou,s Boilers. Based on the 
Work of L. E. Bertin, late Chief Con
structor of the French Navy. Trans
lated and edited by L. S .  Robertson. 
New York : D. Van Nostrand Com
pany, 1906 . 8vo. ; pp. 658 ; 350 illus
trations.  Price, $5.  

Notwithstanding t h e  large number of really 
excellent books covering the snbject of the 
marine boiler at present available,  this volume 
can be i ncorporated with advantage in any 
technical l ibrary. M. Bertin's recognized 
standing as a naval engineer, both here and 
abroad, wou l d  alone be sufficient to command 
consideration for h i s  work ; but the i n trinsic 
value , of the book itself rea l l y  makes this un
necessary. The marine boiler is ' treated in the 
greatest detail ; and while mathematical dis
cussions a r e  avoided as far as possible,  this 
I s  not done at the expense of the t heoretical  
side of the subject. The i l lustrations are up
to-date, and w i l l  be found of great value In the 
perusal of the text. 

SHAFT GoVERNORS. By W. Trinks, M.E., 
and C. Housum. New York : D.  Van 
Nostrand Company, 1906. 32mo. ; pp. 
97.  Price, 50 cents. 

Notwithstanding the extensive use of the 
shaft governor for nearly a quarter of a cen
tury, the discussions In technical l iterature of 
this very useful mechanism are altogether too 
l i m i ted. The book is  rea l l y  the resul t  of col
lections of notes and rules used by the authors 
in the dei'ign and adjustment of  engines, and it 
relates to the s t a t ics of sbaft governing a lone. 
The volume does 'not completely fi l l  the want 
in various text-books on engine design, as , far 
as shaft ' governors are concerned, but students 
and engineers in prllctice ' w i l l  ' ,find many valu
a b l e  suggestions within ' its pages. A revised 
and enla rged' ,eili tion wou l d  seem advisable ; for 
not only , i s the space too l i mited, but' there are 
numerous ' typographical errors, to be corrected. 

INDEX OF INVENTIONS 
FQi' which Letters Patent of the 

, United States were Issued 

" , for the W eek Ending 

May 22, 1906. 
A N D  : S A C H  B E A R I N O  T H A T  O A T S  
[See note at end of list about copies of tbese patent8� J 
Advertising apparatus, Walton & Rogers . . . .  821 , 1 46 
Air compressor and tbe like, A. J. Lavoie . .  821 , 299 
Alcobol burner, J. B. Ernst . . . . . . . . . . . . . .  821 ,406 
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Alloy, copper, G. Chaudoir, Jr . . . . . . . . . . . .  820 , 954 Door or panel for lockers, metallic, R. W. 
Amalgamator, A. G .  Macd ;mell . . . . . . . . . .  821 , 1 08 JefferIs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  821, 1 02 
Amusement apparatus, rr. A. & '1'. H .  Door, window, and the like. W .  W. 'l'ay� 

Fulton . . . . . . . . . . • • • • • . . . . . . . . . . . . . . . . •  821 , 409 lor . . . .  • . . . . . . . . . 821,201 
�\.rmiltUIe " inding, C .  P. Stell1metz . . . . • . .  820, 997 Douche apPlllutus, C .  P.  T. H.oux . • . • . . . .  821 , 259 
A utomolnlp, E L  1'. Bre,"\ e r  . . . • . . . . . . . . . . •  821 , 154 Draft equalizer, II . T .  Rmlsback . . . • . . . . . .  821 ,433 
Baby j umper, J. M..  N unamaker . . . . . . . . . .  821 , 1 1 6  Dra \\ e r  a u d  t h e  llke, sheet metal, I . II .  
Bact<: pedallllg blake, A. P .  :\101'1'ow . . . . . . 82 1 , 522 Athey . . . . . . . . . . . . . . . . . .  . 821 , 578 
RMlge, N. Stnffold . . . . . . . • . • . . . . . . . . . . . . . . 821, 547 D ra,," p r  for fi l I n g  cabinets, d r o p  front, I .  H . 
Bag clasp. W. H. Slattery . . • . • . . . . . . . • . •  821 , :1 1 t!  Athey . . .  . . . . . .  . . .  821 , 57 7  
Bag holder, E . A. H a l e  . . . . . . . . . . . . . . . . . .  821,237 DlaV\-els allu the lIke, constructIOn of,  1 .  
B a k i n g  pan, E. Katzinger . . . . . . . . . . . . . . 821 , 104 H. Athey . . . .  . . . . . . . . . . . . . . . . . . .  . 

Balance, automatic electl'lcaI, W .  DworzYll- D rawing roll, C .  Mills . . .  . 
sId . • . • . . • • • . • • . . • • . . . . . . . . . . . . . . . . .  821 , 475 Dresspr reel tension device, A. B. Taplin . .  

Balanccd ell ':!, llle, H .  L.  Towle • . . . . . . . . . . . •  82 1 , 55a. Drill.  See COle drill. 

821,576 
820,H82 
82 1 , 549 

Baling appalatus, F .  P .  BIlis . . . . . . . . . . .  821 , 405 DrIll for drIlIlllg holes i n  locl{ or the like, 
Balljo dulcet attaellment, N.  Howald . . . . . •  821, 494 J .  II .  'fhomas • .  . . . . . . . . . . . . . . . . . . . 821 , 202 
Balge, stppl, ilL G .  Hilpert . . . . . • . . • . . . . •  820.974 Drilling atta('hmPllt, automatic chain feed, 
Barrel h('ater, Holmes & BeugIer . . . . . . . .  821 , 591 J. S. DIkeman . . . . . .  . . . . . . . . • . . . .  821 , 473 
n,lsket, II. O. \Vilcox . . . . . . . . . . . 821 , 010, 821 , 074 Dnlling, reamlllg, and bro.whing, jIg for, 
Ratte I ,) . See Storage battery . �V. H. Ii�roggatt, Jr. . . . . . . . . . . . 
ReaIlng, ball, J. N. Petersen . • . . . . . • . • • .  821 , 057 Drinking fountulll, B. I!'. Honse . . . . . . . . .  . 

820,965 
t!21,493 

" Sf " Foo. and Power ar Screw CuttIng 
I...Icathe l ,  oil dressing f o r ,  H .  Scho\, .1ltPI . .  821 , 2tiO 
Lea ther scarfing macbine, Bolnws & �\'l1en . �20, 975 
Lctters or othpr papers, Ieceptacle for, W. Au�to�m�dastic Lathes 

A. Cooke, Jr . . . . . . . . . . . . .  . . . . . . . . . . •  821 ,019 
Lifter. See BuIlding Llock lifter. 
LIfter. J. E .  Chenet . . . . . . . .  . . . . . . . •  821,mm 
LIfting j a c k  anil wire stretcher, A. F. WH-FOR FINE, ACCURATE WORt: SOlI • • • • • • • • • • • • • • • . • • • • • • . • • •  821 , 5&"\ 

Send for Catalogue B. 

SENECA PALLS AIFO. CO. 
695 Water Street, 

Seneca falls, N. Y., U. S. A. 

Linotype machine, P. E . I{('nt . . . . . . . . . . . 821 , 29G 
Linotype machmc attachment, Da), & HuL-

bard . . . . .  . . . . . . .  . .  . . . . . . .  . . . . . . •  821 , 342 
Llqnid actuating apparatus, R.  Uonrader . . 82 1 , 3:m 
LIqUId dlstllbuter, L PelOtti . . . . . . . . . . . . .  820. 987 
LiqUId p u rifier, C Tu< kfield . . . . . . . . . . • .  821 , 207 

E ngi n e a n d  Foot L at h es tg�g�r
v�ll�. 

u��fI�,�r, . .  �l: . .  ��Ud��'�� : : : : : : : : �gn 
LocI" R .  D�rio . . . . . . . . . . . . . . . . . . . . .  821 , 283 

M A C H r N E  S H O P  O U T F I T S ,  TOOLS A N D  
S U PP L I E S  BEST M AT E R I A LS .  BEST 
W O R K M A N S H I �  CATALOG U E  F R E E  

SEBASTIAN LATHE CO • •  1 20 C u lvert S t . ,  C i ncinnat i .  0 ,  

LocomotIve exhaust mechanism, Conolly & 
Hprl'on . . . . . . . . . . . . . . . . . . . . . .  821 , 402 

I.Jog loader, 0 Ch('verfield . . . . . . . . . . . . . .  821 , 089 

Bearing, Lall, R. Conrad . . • • . . . . . . . • • . •  821 , 461 Duster. feather, J. E. Snevely . . . . . . . . . .  . 

Bearing, end thrust, J .  A. Perkins . . . . . . . •  820,H86 Dye and making tmme, blue sulfur,  C .  
Bearing for r o c k  drills, T .  E .  A d a m s  . . . . . . 821, ��25 Ris . . . . . . . . . . . . . . . . . . . 

821 , 1:n 
Foot and Powe and Turret J,a�he •• Plan-r ers.; Shaper", and DrIll Presses. 821 , 378 
SH BlPARD LATHE CO. 133 W. 2<1 St. ('lQClllnatl, O. 

Loom. P .  E . Vi('tDlY . . . .  . . . . . . . . . •  821. 600 
Loom m ultIplIer meehal.lisIll ,  r1' P. \Va]sh . 821 , �21 
Loom piekpr stieks, lug strap fastener for, 

G.  IiJ. Pleseott . . . . . . . .  . .  . . . . . . . .  82 1 , 05R 
Looms, illlIng exhaustion illdicatmg mechan-

Bearmg, roller, T. M. Worrell . • . • . • . • . . •  821 , 322 Dye alld making same, rhodamlll, II. A .  
Bedstead, I" .  R .  Brown . "  . . . . . . . . . • . . . . . .  820 , 951 Bernthsen . . . . . . . . . . . . . . . . . . . . . . . . . .  821, 452 
Bedsteails, caster socket for metallIc, W .  C. Easel, C .  T. Springman . . . .  . . .  . . . . . . . . .  821 , 132 

Fischer . . . . . . . . . . . . . . . • . . • . . . . . . . . . • .  821 . 585 E lectric conductors, ('OruPOSitlOll of matter 
Bee feeder, 1\1. KegC'rreis . . . . . . . . . . . . . . . . 82 1 , 246 for, W .  G . Clark . . . . . . . .  . . . . . . . . . . 82 1 , 0 17 
Beer glass tray, 1,\ Voss . . . . . . . . . . . . . . . .  821 , 208 E lectric machine, d,) namo, 1,'. SlCl)('l' . . . . . .  82 1 , 064 
Belt, eonvey er,  G . C . Plummer . . . . . . . . . . . .  821, 121 Electric muclutle, dJ namo, R .  Lundell . . .  82 1 , 249 
Belt eouplillg. R . Cannan . . . . . . . . . . . . . . .  1'121 , 086 Electric machines and the lIke, b lush holder 
Bf'lt shifter. E .  A. Mullpr . . . .  �21 , 181 for dynamo, Speirs & Frith . . . . . . . . . . .  821 , 1£17 
Benzoyl succinyl pc[oxid and making same, Eleeinc SV\ itchps, system und a))pal'atus for 

A. C. Houghton . . . .  . g2 1 , 29 1  opelating. H. P. Ball . . .  . . . . . . . . . . 821 , 077 
Eic,)  de drn ing mechanism, chmnlC'RR,  J. B. Electl'lcal step-by-step controller,  II .  II. 

Copeland . . . . .  . . . . . . .  . .  821 , 340 Cutler . .  . .  . . .  . . . . . .  . . . ))2 1 ,021 
Billiard tabh' levellllg and holdlllg deVIce, Eleehical1y operated fountain, A. D .  

J .  C .  Dozier . .  . . . . . . .  82J , 22;'. Southam . . . . . . . . . . . . . . . . .  820 , D!)6 
Bindl'r, tempOlary, 11'. \V. Rerndel. rcissne . 12, 489 Electromagncts, ret aluing device for, P. 
nlJldmg post, e lectIlc , 'V. E .  Do\\ . . . . . . .  8� 1 , 02!) K8nnedy . . . . . . . .  . 

Block. A. il. Ttubox . . . . . . . . . . . . . . . . . . . . .  8�O, !)!m �]e'i atols, tumlJler for bucket, .T II .  Gray . 
Blowpipc, C . Picard . . . . . . . . . . . . . . . . . .  HZ1 , 1 88 E)mb(lssing [)fpss. A. ilredenbe l g  . . . . . . . . .  . 

82 1 , 504 
R2 L , 1 (j0 
b21 , 07 9  

B o a t ,  s u b m a n n e ,  1£ .  N I e h o ff  . . . . . . . . . . . .  1'121, GDG E n d  g a t e  amI lIfting j a c k .  combined, O .  
Boiler t u b e  cleaner, C L. Charvut . . . . . . . .  S2 1 , mn Bucklin . . . . . . . . . . . . . . .  . . 821, 458 
Bolste r, body , '1'. 1\1. Gallagher, rclssue . . . .  1 2 , 4,sG Engines, actuatlllg gear for tractIOn, F .  T. 
Bolt l et.umng deVIce, D S Kohler . . . . . . .  821 , 297 FlInch baugh 821,477 
Bool;: tllmmer, A. Breden bplg . . . . . . . . . . . .  )) 2 1 , 080 Engines. a utomatIc steeling device for tIac- I 

Boot and shop cleaner. �'. L. Rolph . . . . . . . .  b2 1 , 193 tIon, ]i). I" .  PIper . . . . . .  . . . . . . . 821 , 253 
Bottle, J .  \V .  1\1cGo\\..'an • . . . . . . . . . . . . . . .  82 1 , 1 14 Engll.leS, device f o r  faCllitating the IPIIlOV- I 
Bottle, IiJ W. Austell . . . .  . . .  . . . . . . . . . . .  821 , G79 al of v alves f J om v a l v e  b o x e s  of i n t e r - I 
Bottle closure, C Hammer . . . . . . . . . . . . .  821 , 488 nal combl'rstion, G J E. A1llbandf'ry . 821 , 149 
Bottlp. non-I'efillable, Gheen & Maueher . . .  820 ,9()G EngiIH's. r("'lief f o r  pxplmnvc gas,  P. P. G .  
Hottk, non- I Ptillable, J. P. Stcndebach . . . 821 , GB8 H(lll, .Jr . . . . . . .  . .  . .  . .  . .  . . .  821 , 4 1 0  
Bottle or similar washing apparatus, O .  Envelop, Gregg & \Vllhams . . . . . . . . . •  821 , 484 

Vogel �21 , 005 E u v p lo p  feedmg, moistemng, n n ct �waling m a -
Botth' stoppel', II. Bogclrnunn . . . . . . . . . . . . •  821, 436 c h i n e ,  automati e ,  J. Johnston 821 , 501 
Bo\vling a lI(',} pin setter, J. C .  Baekus . . . .  821,27G Env('lop Ind.chine folding mechanism, B . 
Box,  P. II Larkm . . . . . . . . . . . . . . . . . . . . . . . 821,298 Pahlitzsch . . . .  . 
Blaeelet, F .  Fettmg . . . . . . . . . . . . . . . . . . . .  820, 063 ExcavatIng d.pp,uutus, P .  n. 'Vhite . . . .  . 

B l ake', It. L .  Alcorn . . . . . .  , . . . .  . .  . .  . 821 , 2 1 1  E xcavating machIN', J IIPIm . . . . . . . . .  . 

Rrakc sLop, W. P. rr\lylor . . . . . . . . . . . . . . . •  821 )000 1£Xf'ICISIOg allpara1 n s  for children, S .  I,}.  
R I H ke shot',  CO ldre,Y & Br,ldy . 821 , 462 Wiltse> . . . . . . . . . . . . . . . . . . . . . . 
B r ,llldlng maehine for cask::;, easc s,  awl the E x ploRive engnl f' ,  J �r Morrison . . .  . 

DIl('�i:e
'et� ', ;l��i�e !io'1" 'cdt'ting and setting, 

821 , 039 l�����I,led. fu' F�{7.7,eiib�t
.
e .

.
. . . . : . .

.
. .  821 , 00G, 

}I'. Beyer . . . .  . 82 1 , 453 Fpw'(' machuH', viire, I N . Morford . . . . . . .  . 
B l'ldlc' tnt, P. H. �'ly n n  . . . . . . . .  �21,033 l'pnce llost, (' C Dolan . . . . . . 

Hrnsh, W . II. Bennett . . .  . .  �21,078 I'�f'nce post, W 11 .  Perkins . .  
Blush, foldmg, 1\1. H .  Tupper . . . .  821 , a20 FertIlizer distnb1lter, Hamilton & Lmker 
RucklC',  L �I.  Kenton . . . .  . . R21 , 1 7 0  Flbpr cleaning lll<l chllle,  n"'. A .  �\daIUR 

821,529 
821 ,271 
821 , 413 

TIm1dlllg hlock lIfte r,  molded, A. �I B.tlzpr �20 ,946 Fiber reducing machine, II. S. Alhl Pcht , 
Ihul(IlIlg mate l ial, compOSItion, Z B .  r�aJ - 821 , 447, 82 1 , 44R 

Lor . . . . .  . . . . . .  R21 , 5;)() rile Cahlllf't, I .  H .  AthL'v . . . . . . . . . . .  . . . . R21 , 575 
(\rillllot .  'I'. A F e r r," . .  . . . . . . . . . . . .  821 , 350 1" IIling machllle. F .  �I. Pl't!' 1 8  . . . . .  821 , 1 SG 
('<tImid, l..ltthen, H u r t  & C ld lg . . . . . . . . . . . .  R21 , J G7 FIlter, F. IC K reutz . . . . . . . . . . . . . . . . . . . �2 1 , 17� 
C.lIJlnet, IntdJ(' n ,  O. GOOd\\l1l . . . . . . . . . . . .  R21 ,4,s1 Flltpl', F.  B . Hinkson . . . . . .  . . .  821 , 360 
('.nIl , :.; e t h o P d l ,  .I. J II p l vey . �2 1 , Oa8 FIlter, S B Ste\\ art . . 821 , 442 
CarnelttS,  teh'�COIl( ",  ami othpJ' sewutlfic in- E'iltpr hed deaning apparatus,  H .  W .  Blais-

8tl nmpnts,  sLtnd for photogravhie, \V. dell, reissue . . .  . . .  ' " 
Butlcr . . .  . . . . . . . . . . .  821,335 lj'ilte l',  water,  A .  G .  Sheak . . . . . . . . . . . .  . 

Cannon, E . J. Blood . . . . . . 821,331 II'1 1 e  alarm, antomatIc, J W Gllffin . . . .  . 
C a r  bumIwr, pneumatic eoncrete steel, T. Fire alnrm systi'm, Beane & Bennett . . . . .  . 

McCormIck . . . .  . . . . . . . . . . . . . .  R2 1 , 524 Fire hydrant, R. l\1. P rlnglf' . . . . . . . . . . . . 

Car conductor, electr i c .  I!� L. Sessions . . . . 82 1 , 3 1 7  li'irparms, tclpSCOIHC SIght for, A .  Swasey . 
C a r  constI uctlOll, E .  M. Erb . . . . . . . • . . . . .  R20 , 961 Fish hook, "\\T. A. S( ott . . . . . . . . . . . 

C a l' C01lRtruC'tiol.l , .1. C Herrmann . . . . • . . .  R21 , 490 Floor scrapel, A. O .  Nnrdf(uist . . . . . . . . . .  . 
Car, ul1n ertlble, J. K . Cothern . . . . . . . . . .  �21, 4(j4 Floorlllg', stable, A G . Hupfel 
('ell toupllllg, .J \V . 1-tobclt:-:on . . . . . . . . . .  .s2 1 , fi,�9 F'lujd p ressure regulator, A. And l e \\ S  
(" If t oupIlIIg, autolll il t lc, I� K ing . . . . . . . . . 82 l , 505 li"luidR in cltips, contIollpr f o r  uistnbubon 

1 2 . 488 
H21 , 1 94 
821 . 098 
821 , 581 
1\21 . 191 
820. [198 
R21. 544 
821,525 
821 , 417 
821 , 574 

Cll' ( ouphug unlockmg mpans, C .  H .  Tom- of, [I� J. Foveanx . . . . . �2 1 , 1 (10 
lIn son . . . . . . . . .  . . . . . 821 , 204 F'lnsh t,' n k  operuting devlee,  D 0 'j',l<ll' n . R21 , 0()2 

Car drttw bar centering device, raI!\ul Y .  �l'. FhlRhing a pparatus, C H .  Cohin . . . . . . . . .  821 , 282 
R .  B r o w n  . . .  . . . . . . . . . .  . . . .  82 1 , 084, 82 1 , 085 Flying machine, O .  & VV Wright . . . . . . . .  R2 J , :m3 

Cat, dump, S .  OtlS . .  . . . . . . . . . . . . . . . . . . . .  821 , 528 Fohhng Reat and step. C . N .  IIa7Rltoll ' " R20,97R 
Car fpndC'r, H Ekrem ' "  821 , 346 Forc(' feed lubricator,  C .  W l\1anzcl . .  , .  820,970 
Cal s, gate opcning meclw.lllslIl for I ailway , For gmg mac:hine, T C P r outy . . . . . . .  821 , 059 

W. S WrIght . . . . . . . . . . . . . . . . . . . .  821 ,273 F r uit for transportatioll, means to c ure, 
Cals.  tractIon merc.J sing dpVH e for street, J. P. TIlolo . . . . . . . . . . . . . . . . . . . .  . 

II. H. Ij'ox . . . . . 821, �152 I'urmtm e attachment, J C. Condo . . . . .  . 

Cnr bld feeder, O. �1. Brauer . . . . . . . . . . . . . .  �21 , 3:52 l!'urnit m e ,  C'ombinatlOn, .T }j'cdran . . . . . . . 

CurhUi etel', P .  H .  B l eDlltUl . .  821, 0�n Gamp, E. R. Enos . . . .  . . . . . . . . . . . . . 

C : u olI s a l ,  "" l t e r ,  PURtf'rla & �.rE'stl . . . . . . . . . .  821, ObO Gamp appatatns,  C A .  i\liller . . . . . . . . . . 
('. u l iage spring, Chlld ' s, 'V .  D1C'ml'r . . . . . .  82 1 , 472 Gam(' appawtus, Fatldn & Eltzmnn . . . .  . 
Cdse. See DIsplay case. Ganw ,  card, .T G .A For tier . . . . . . . . . .  . 

C,ISPIllPlI t for S\\ ll,gmg clOSUU?H,  tight and (i-arimgp can, I. Ilirsohn . . . . . . . . . . . . . . . .  . 
noi:wlpsH, S. W rfunk . .  821 , 35:� G a r ment <'Iasp, J P Croasdale . .  

('ash carrier a ll p a l ,ltns. D E .  Cillsm . . . . . .  820,855 GH rnH'nt RUppoltprs, f liction slide fOI', A. 

R21 , 205 
821, 338 
1\21 , 349 
1\2 1 , 476 
821 , 1 1 1  
R21 . B4R 
82 1 . 22� 
821 . 2 4 1  
821 . 466 

Cement, armored, I'  Z n( c o . .  . 821 , 5 G9 Alnzaid . . . . . . . 821 , 0 1 1 
Cetn('llt tm nal 'i a u I t ,  C ... B . O key . . . . . . . . . . . k21 , l k5 G.l.R and stpum eng l ilt' . Il B. NIcodemus . . R21 :�7,{ 
ChaIr guard. 1. D n g C' r  . . . . . . . . . . . . . . . . . .  82 L , ;�,sR Gas a llllul atm�,  H .  Y. B. Duff . . . .  . . 82 0, 850 
Chair iroll, .J. E GIlson . . .  821,0:34 Gas a p palutns, acctylene. E .  -:\1. RosC'nblnth R21, G40 
Channel Viw- 1 ,  rnadnue fOI m a llufacturmg, G.1S f'leanpr, P. Mpehan . . .  >-121 , 420 

n H .  v a ugh,w . . . .  . . R21, 556 Gas g-enelatmg apparatus, n. B Rousp . . 821 , 2:1S 
C h c' ( ldng or ulleheeking dC'vH e, C .  J. C,lS- Gas gE'ne l�ltor,  ac('tylenp, J R Shirreffs . . S20, fl'l:{ 

tel a ,  Jr .  . • . . .  . . . . . 821 , 2 1 6  Gas makmg apparatus, L. P Lo,,"c . . . . . . .  R21 , 5D4 
CheNw cutter, A. U La May R2 1 , 1 7.j Gear, ('hangeahlp, Lipe & Brown R21 , 24R 
Chol'se, m o klllg, Dusldst & M u t te r  . . . . . . . .  S21 , :l�14 Gin saw clPaner, cotton, J. N. Wiggs . . . . . 821 , 446 
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- 82 1  47R 
( ' I l (' llit hrealwr, E . W. Gough . . . . . . . . . . .  R2 1 , 586 Glass c\ 1inders, device for capping o ff ,  I I .  
C l e \ i s ,  H. K r u s e  . 821 , 5 J 1 F. HitHer . . . . . .  R2 1. :101 
Clo('k. sf'lf-� indll.lg d('c t I I(" B TIOPP . . . . . .  �21 , 1 10 (} lasR 8hadp, df'('ol'ative, 0 A. Mygatt . . . .  8:l1 , :H)� 
Clutch, J .  Y.  Evans . . . .  . . . . . . . . . . . .  ,s2 1 , 001 Glo\(' fasteDPI', F .  R. Wlnt8 . . . . . . . . 82 1 ,OOR 
Clutch, 1<" 1\1. Ashley 82 1 , 2 1 2  HondR d811vpring' rpcpptacle,  J. TT Rusfwll. R21 ,:141 
Clutch,  maglletIc, H H .  Cutler . . .  821 , 020, 82 1 ,022 Govelnor, R. Conrader . . . . . . . . . . . . . . " R21 . 1 57 
Cluh h ,  1I1 <1 g' n e t l C ,  G L\ D�lmon . .  R21 , ( l24 Governor, enginf', C. G r unt . . , . . . . . . . . .  821 . 2�6 
( lut<  h llleehamsUl, n .  J. \Lbott . . . . . . . . .  R21 , ;:;70 Governors, oil  brake for speed, 1\L lIae-
Coffpp pf'l'colatol', A A. \\Tal1lPl' • • • . • • • •  ,s2 1 , 44!l b('rlmn . . . . . . . .  . . R2 1 ,:1;)!) 
COll I I' fot' personal \\ par,  J & J .  Thoml)ROn 1'121 , 4 �;) Gradmg machine attacbmpHt, "r. FJ. I.Jeigh-
Collar stan,j or Rupr o l t .  W. D e l f  . . . . . .  R21 . 026 ton . . . . . . . . . . . . . . . . . . . . 821 , 5 1 3  
COnCIE'te hrH'k maeh ine, G .  \V Dy AlIll,tIl . •  821 , 031 Clain shnckwg m,lchlllP,  antomath',  SchmIdt 
COIlC'ldt' " allR,  means for ('ollstructlllg', C & Champpan . . . R2 1 , 542 

H .  Rellars . . . . . 821 , 277 n l . m n l a r  or C'llInrn l ll u t p d  n.ltul (', appM dtuS 
Cont,l( t Sllbstnnc(-'s used for catalytic ac- for moving (tnd HljIlillg" m .lterial of a, 

tlOn, t r e atlIlg, I Kltsec . . . .  82 1 , 042 A .  ;\lcDougall . . . . . . . 
C o n t rol SJ stf'ID , multiple unit, Harding & GI ass kIllmg" cOlI1positiolJ, C. l\f. Hulsf'Y . .  

C l m k  . . . . . . . . . . . 821 , 287 G I �l te ,  w a t f' r  coolpd A. E J ohnson 
Coolet , J. 0 Daughtry . . . . .  . . . . . . . . . . . .  �21 , 469 Gnp device, intp l mHtpnt, D. F� L,} tnall . 
Cooling apparatus, n. 1\1. Livlllg'ston . . . . .  82 1 , 122 Gnn tl'iggPl' tnN llaniRID ,  J\.. Vollpl' . . . . .  
CoolIng to\\ el', "� heeler & P l a t t  H21 , 501 G u n H .  smgh;. tllggf'r ID('chanism for, G. n 
Coppel' and othpl' v alues f l Oill C€ltam Oles,  Ostprhont . .  

recovpring, T. J. Lovett . . . . . . . . .  821 , 3 1 6  Ilammpr,  d 1()p, E "r :\IerrtIl, J r  . . . 
COle (hill,  J . .\1. Hmith. ct al . . . . . . .  �21 . 1 aO Haud vi'hE'pl, H . •  J 'Viegand . . . . . . . . . .  . 
COIn turner,  J. MOl,lll . . . .  R21 , :W'l IIarmomeu, II Hoh""," . . . . . . . . . . . . 

Cor8et, bathmg. Ie Hatch . . . . .  . .  . . .  H20,972 Hat hlockIng m a ( h l llE', C Eiekeme,) e r  
Cotton,  ginning, G .  A. Low ry . . . . . . . . . . . .  821 , 42.{ Ile.ulIight, udjnstahle, F . C.  I..I;} on . . . . . . .  . 
Couch. lU .T Buddt'y . . . . . . . . . . . . . . . . . . . 821 , X3:1 Tled tL' r R D Watson . . . .  . ' . . . . . . . . .  . 

Cow taIl f.lstener, G. H & E�. C. COlt . . .  821 , 222 High chair, I. [' nger . . . . . . . . . . . . . . . . . . . 

CI aile,  hoisting, M. F. BeJ ry . ' "  . . . . . . . . . .  82J , a9a Hmg�' , H N. Buekm; . . . . . . . . . . . ' " 
Crane, overhead traveling, C. 1...1. Taylor . . .  821 , 136 Hinge, multiple' stay, 'V. M. Smith . . . . . . .  . 
Cream sepalator, cpntnfugal, Z. L .  Trues- HoistIng bucket, A .  D . Mosby . .  

dell . . . . . . .  . . .  . . . . . . . 821, 5.')4 Hoop d riving machine, b,urel, I!J.  Holm e s ,  
Cru8hillg o r  puh eL'1;Iang a p p a l a t u s ,  W. Kitto 821 , 42 1 l' t  al . . . . . . . 
Cult ivator, \V .  L .  Paul . . • .  . R21 , 1 J 9  Horse trainl'l', S B Arthur s  . . . • . . . . . . . . .  
Cultiv .1tor, G .  'V .  & C . E .  Goss . . . . . . . . . . . .  R21,235 norR�shoe, G B Paul . . . . 

C tllth ,dor, stl addle 1'0\\ , A. C. Walter . . . .  �21 , 1 45 Horseshoe (',11k.  0 .1. HennebpnL . . . . . . . . 

Cultivator, sulky, IG. R Brookbank . . . . . . 821 ,083 Hosp SUppoltC'r loop, r B Klein�rt . • . . . .  

C U l rycomb, J. Q. & J .l\f Adams . . . . . . . . .  82J , 07 5  Hydrocarbon bUl'IW I ,  'V . Kemp . . . . . . . . .  . 
C U l taIll rod, T. C .  Rlc harrls . . . . . . . . . . . . 82 1 , 377 Incubator, C E .  Adail' . . . . . . . . . . . . . . .  . 
CJ unogen ( ompounds, production of,  C .  Indnction moto r ,  B . n .  Lamme . . . . . . . . .  . 

Roseh . . . . . . . . .  . .  . . . .  . . .  . . . . . .  . 821 , 457 Inhaling apparatuR, '1\ H.  Gebduer . . . . . . . 

IhllllIH'I', C 1..1. \Vaga ndt . . . . . . . . . . . . . . . •  821 ,209 Insulator, T Cartt'l . . . . . . . . .  . 

Dash llot, H. P. ,,\VilLul' . . . . . . .  821 , 073 I r oning wtl."K p.ld, G . Peetz . . . . . . . . . . . . . .  . 

n<lsh pet, time" limit, 1\"'. B. Potte r . • . . . . .  S21 , 4:n .Ta c k ,  J.  W . Hparn 
Dehorning gait', :\f. H . BhhveU . . . . . . . . .  821 , 454 .Jar ('losure, O. C Parker . 

R21.372 
R21 . 244 
R2J , flOO 
R21 , 00 1  
821 . fl m  

R21 . 1 1 R  
R21 . :l()"l 
821 , 272 
H2 1 . 4n2 
821 . 2 S� 
821 , 047 
R21 .21l11 
821 , �R7 
821 . 01 2  
820, n95 
821 . 523 

S21, �1l2 
821 . X93 
821 , 5:10 
821 , 414 
821 , 1 06 
R2 1 . 419 
R21 :32 4 
821 , 044 
R21, :J54 
821 , 401 
S21 . 5:l2 
1\21, 2:m 
821,flHG 

Dplmting machine, R .  Dprdeyn . . . . . . . • .  820, !157 JewL'1 pin and pallet stone settpr,  O .  O .  
Deutal s\\ ugmg apparatus, F. L. Argall . • • •  821 , HiO Aune . . . . . . . . . . . .

· · · · · 
821, 396 

Dish " a Rhing apparatus, O .  B .  Miller . . . 82J . 250 Journal and lubricator, combined, J. W. 
Dish \\ ashing ma('hinp,  Kitchpll & Swanson 821 , 1 05 B a rlow . . . .  R21,4�.O 
Display C.18e,  J. E .  Allison . . . .  821, 573 .TournaI lubricator, G .  rribbdt 821 , 20� 
Display device, G . R .  Steinhauser . . . . . . . . •  8.2 1 , 0 67 LaddE'rs and the like, bracket for stpp, J. 
Display devicl'. I,'.  F lIough . . . . . . . . . . . . . 821 , 242 .1af'kson . . . . . . . . . . .  R21 , 49R 
Display ocvice, [(1tatable, M. Her skovitz . • .  R21 , 240 Lamp, ac('tylene g a s  generating, F .  �J nald-
Di splay lad;:. J. D . ",Valsh . . . . . . . . . . . . . . .  82 1 , 1 44 \VIll . : . . . . . . . . . . . . .  . . . . . . . . . . . . 82 1 , 5,s() 
Distillery Rlop and making sallip, desic- Lamp bnrnpl', G .  l{f-'rr . . . . .  , . .  821 , 1 71 

('atpu, G. 1,\ Ahle r s . . . .  . . 821 , 326 Lamp, ele('tIic', J . 1'. H Demnstf'I' . . . .  R21 , 470 
Distilling ('0::11s and oth<,1' hHirocHrbonaf'f'- Lamp, inC'a ndpseent electri c: .  H .  C . r�u kf'r 821 , 056 

W�rtz
sn�).

s:�n
.
c

.
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. .  �����a:l�� . .  
for, H .  

R2 1 323 f����h' ;�l���I('J\I '1'1 �Ta����(���r�I� : : : : : :  : : : . :  ��� :��� 
Dock, floating, Mt)hlhorn & von K litzing . . . HZ1 : 1 10 Lathe: tunet, C . J. Ji'orsberg . . . . , . . , 821 , 35 1  
Door opening mechanism, C. A. Bell • • • . • •  820,949 1 Leaf holder, H .  V. Wagoner • • • • • • • . . . • . • •  821,142 

\fX THE(UPPER(UP 
� Its trIangular shape prevents 
entanglIng and gIves three times 
the cap�1Clty of any other ClIp for 
attactJing papers together. 

Best & Cheape�t. All Statwners. 

C j, J P PER JU F G. C O . ,  
401 West 124th St., :"lew York, U.S.A. 

BRASS OR ::;TEEL Il or free samples and mformahon write to us. 

ism for, C . }j�. R o r w l'  . . . . .  . .  . • . . . . . .  82 1 , 1 2X 
Lubricating' device, D. S. SpJ'monr . . . . . . . .  82 1 , 06a 
'l..lubIicatmg deVIce, 'V. H. ProctF�r . . . . . . . . .  821 , 4:�� 
Lubricating mechanism, N. A .  Christensen . 821 , 582 
Lubl'lcating the banel wheel IJearlllgS of 

barrel JIg ruins, aVPul atus for. E .  H .  
Glanzbt'rg' . . . . .  . . . . . . . . . . . . . . . . . . 

Lubricator. L.  t: .  :.\1. \\,pst . . . . . . . . . . . . .  . 

Lubl'lf'utol', r:J\ L. & T J S turtevant . . . .  . 

l\[aehines and parts thereof, connection for, 
H .  Docl, . . . . . . . . . . . . . . . . • • . . . • . . . . . .  

Mail box, O .  F . Smith . . . . . . • . . . . . . . . . . . .  
Mail chute, F. E.  Andpl'son . . . . . . . . . . . . .  . 

82 1 . 2:!4 
R21 . 072 
R21 , 26G 

82 1 . 027 
b21, 440 
821 , 275 

Manure flOm peat. producing, C.  II. J. Van 
Manufacturers should InvestIgate the Haeftcn . .  . .  . .  . .  . . . . • • . . . . . . . . . 821 , 5fi5 

B. F. BARN ES MACH I N E  TOO LS ��:��::: l�;:g: p. ('
L

· L��:�:,hal"� . : : : :
.

: : : : : : :  ��g�� 
before placmg orders. The Tool here Illustrated IS (Jur !;lO-inch DrIll, and we 
have many other SIZes to make a very 
complete lIne. lllCIud lllg .MultlPle SPlIl
dle DrIlls. If Interested In the latest 
1'001s for reducing costs of prod uctIOn, 
let us tell you what we have. ASk for 

Catalog S. 

B. F .  BARNES CO. Rockfo rd. I I I .  
European Branch 

149 Queen VIctorIa St., London, E. C. 

FRICTION DISK DRILL 
FOR L r G H T  W O R K .  

Has These Great AdvantuJr;CS : 
The speed can bl:! lllsttntly chaug( d from 0 to 1 600 WIthout 
stoppmg- or shIftI n g  belts. Power applied can be " l 'L d u ated 
to dnve, WIth equal safety, the smalIest or hr:::'u;t dnlls within Its mnge-a wonderful e( ouo'n'i m tmw ';,nd grf'at sa\lng III drIll bleal,age. � Send for Dllll C.ttalogue. 

W. F. & JNO. llARNE8 CO., 
Est tbhshed 1H72. 

19H9 U.uby Street, I�oekford. Ill. 

l\fass<tgf' and vibrator machine, electric, S. 
� .... . Moon . . . . . . 821 , 1 80 

Match rpceptacle and ignitc" r ,  combined, W .  
Chat('l' . . . . . . . • . . . . . . . .  820, 953 

MeasurIng l llstrument, pkctrical, W. E. 
Laird . . . . .  . . . • . . . . . . . . . . . . . . . . . . .  820, 978 

Measllring instrumput, electrical, A. H .  
Hoy t . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  

Meat ('hopper, H. C.  Sunder . . . . . . . . . . . . •  

l\-lpdical instrument, K .  A. Bod(' . . . . . . . . . .  . 

l\1pdicine distributpl', C. L. "VeIls . . . . . . . . .  . 
Merry-go-round mmwum, J. L. r:eJdd . . . .  . 

�letal 'VOl king m a chine, automatic electric, 

821 , 292 
820,990 
820 , !l50 
821, 31'9 
821 , lR8 

Rktzel & Ddrstow . . . . . . . . . . . . . . . • . .  821 , 061 
Metalhc tie, C .  Horrell . . . . . . . . . . . . . . . . . . R21 . 1 6G 
MilImg tool, S lIorr . . . .  . . . . . .  . . . . . . . .  821 , 2<J0 
MitPl's and octagolls, implement for laying 

out, P. L. Fox . . . . . .  . .  . .  . . . . . . . .  821, 09-1-
Mixing machine, Swanson & Boyle . . . • . • .  R21, 2fl7 
Molding mac'hine, G P vVlute . . . . . . . .  ' "  �21 ,270 
Moltpn hathR, apparatu1:3 fol' drawing arti-

cles flom, G Il Ha rvey . . . . .  . . . R20, 97 1 
Mop holdpr for brooms, J. F .  Doehlpr, J1' . 821 , :H4 
Motor revel sel', automatic, G .  H .  \VhHtlng--

ham . . . . . .  . .  . . .  . . . . . . .  . . .  R21 . 009 
Multiple cylmcipr engine, H . E . Rmallbone . 82 1 , fl46 
Musical im;;tl umellts, mountlllg fot' ke,) s of, 

C . P('kat . . .  . . . . . . .  . . . . .  ))2 1 , 5:.13 � � Automatic Machines Mus�aIJ�rs���r.
t�: . 

p
.�e

.l��atlC
. 

a cti�� .
f
.
o r: 821 , 568 

� '1 FOR NaIl lll' s('rpw for securing cOJ'I'uga ted iron, 

� Q Q 1 FO R M I N G  WIR E I N a s�· 
.. 
t�:�1����.

s 

.���i�C . �o r  tIe
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.
t
.
i�� . .  ��:: ::::�:: u .... V1 from COlI mto shapes " mllar Necktle. F .  L. IlllI . . . . . . . . .  " . . . . . . . 821 . 289 

� to cuts . We can furlllsh rna· Nest, VV. M Bunse n  . . . . . . . . . . . . . . . . . . . . . 820 , 9n2 

Co.- 1 chures or goods, as desued. Nippers, J N. Npttlcton . . . . . . . . . . . . .  821 , 183 ----.., 0 '=- � Send jor Oatalogue. Nut fastemng deVIce, 'ivugon, L. G . Hunt-
� c=- BLAKE & J O H N S O N ,  Nut

le[,tppi�g · ·�� · �����·i�g· · ;,;��hin� : · i · ·li£. 821 . 497 

P. O. Box 10M.. WATERBURY, C O N N .  
I Nut�al�;?!s · f�� · th�· ·p;�t�ctio�· ·�i · �����v·, 

821, :376 

BARKER MOTORS 011 ��r��:'SOt iiolJe;lba"ch: · �t . ;,i : : : : : . : : : :  �§Li�� 
Rel iable.-l )( to 10 H. P·-Economrcal 

'fhmr perfect operatIOn and reh
abtllty al e due to common sense 
n.eciJam('al ldeas and go o d  eonstru c
tlOn W hIle l o w  In prrce, they are 
made of best materIals wrth careful 
attentIOn to details. 
C .  L BARKER, NORWALK. CONN. 

For Either _--:�_._-. 

Hand or Power 

Oil cake, apparatus f o r  reducing bot, A .  
W .  French . • . . . . . .  . . . . .  . . . . . . •  821 . 0n5 

Oil o n  dusty roads, m('ans to s p l m klf' crude, 
J.  F. Blunt . . . . . .  . . . . . . . . . . . 

Ore? separator, A. Perl J • • •  • . • • •  • 
Oscillatin g  l)iston f'11g'ille .J B P l gt'RPTl . . . .  
Oyster drC'dging hOlst, P P G. Hall . . . 
Packages of i ntf'rfolded shet'ts, prodnelllg, 

S. ",Thepler . . . .  . . . . . . . . . .  . 

Packing machine, J B Corn \\ a 11 . . . . . . . • . •  
Packing, piston rod, J H IIoyer . . . . . . .  . 
Pail, minnow, S. A Jones . . . . . . . . . . . .  . 

Pans, making, E Katzinger . . . . . . . . . . .  . 

PapPI', watf'rm a l king of, W .  K /frotman . 
Pm dunpnt, m a llufacturmg ar tificial, G.  

F1:l1 , 1 .-.2 
>-I2 r no 
k2 1 , :m� 
82 1 , 41 1 

R21 , 562 
821 , 46:l 
821, 100 
821 , 040 
820. 976 
821 , 20H 

�achsellrod('l' . . . .  . . . . . . . . . . . . . . . . . R21 , 4:-{4 
r\u P I', vpgf'tablt' ,  \Y. F. Jetter . . . . . . . . . . . .  821 , 10a 

���d �����lI�e ��\;�� b���Ja�I�;��: �!�������:i��t I �:���i�rf���" G�' E
G. S�lI���:: . : : .

: : : : : : : : : : : : :  ���:r�! 
etc., and can ue workrrl as fLU OrdUHI.T} pOwer I Pel'('01.1tor, Savage & (1bupman . . . . . . . . . . . . 821 , 1 25 

Hlat lulle or i.l.ken from Its b lse foT tlse Ls a I Pprmutution lock, Shp( t p l'  & "TallIs . . . . . .  821 . 548 �:��f\T �:a�!1�1�·r00;e.ng:!Jn�trcN��" c�t�l���'! I�hase splItter. H .,. II. Cntler . . . . . . . . . . . . . .  82 1 ,02:J 
-prF'e ll'<t free on appllcatlOn. ����g�::E�� �� '��r��'ai ' ��loJ'�, iJ l()d�l'cti�� 

821 , 011 

THE C U R T I S  Ii C U RT I S C O . . of, J. Szczepanik , . . . . . . . . . . . . . . . R21 . 200 

6 Garden St., BllIDG¥.PORT, CON�.  ����:�� a:�ti���s,1'
e��nti��t

a�hm���IS��r:
' ii;. G� 82J , 288 

T H E  E U R E K A  C L I P  
The most useful arl JCl e  PVf'r Invented for t h e  purpose IndIRIJf' IlSab J e  to Lawyers, Editors, StudeIll s Bankers, ln sur

anee Com pames and bl1smess men generally Book marker and papf r ('lt p 
Does not mutIlate t h e  paper. Can he used J e peatedly. In boxes of 100 fur 25c. 

To be h a d  of all bonk .. ellers. stationers and nOLlOn dealers, or b v  mall on recei pt 
of prICe. Sample card, by matI, free Alanufactured by Consolidated !Safety Pin Co., Box 121. Bloomfield. N. J .  

Billings . . . . . . . . . . . . . R21, 455 
PIanos, disapppallng pedal for automatic, 

M .  Clark . . .  . . .  R2 1 , 4HO 
Plfture frame hanger, 1..1 I!"'pldmann .Tr . . .  82 1 ,  H)!) 
PIle driving mM'hllle, C .  H. R. Schwarz . . .  R2() !)!)2 � f���ll��, b�;,

ta � J 
�\ .J  p

:;A�o;!n" " . .  : . . .  : . .  : .  ��g: g�g 
z ���g� ������b�d���li�V)�(�· .r

i
�k

s l\�, \���i1�b�� : �§i :�g� 
9 PIpe coupling ring, W. 'V. PriC'f' . 82 1  536 to R21, 5:�8 
� I'Ilw holder, condnctor, T N FJ Schehle r .  R2(), 991 

PIpe main testing plug, P . . 1 ColC'man . . .  R2 1 , 22� 
Planp, coolw r ' s ,  II S�hneider . . . . . . • . . . .  821, 543 
Planing machint?r.r, J. n. Tholllas . . . . . . . .  821 , 1 :�7 /C l e a r i n g  S a l e  ��:�tly Typewriters 

Plani erR, rna rkeI' fo!' corn, L .T Lindsay . 821 , 59:� 
I'L1nting machine, corll , .J. S. Belkey . . . • . •  R21 ,451 
Plate prpss,  G . Rmnlen . . . . . . . . . . . . . • •  821 , :�80 
Plow, ITatru1ton & Linkpl' . . . . . . . . . . . . . .  821 , 486 
Plow and pLmtc'J" H F. Wc'aver . . . . . . . . . .  821 , 070 
PIO\\ atttH hnwnt, G .  �\..  S c h u l t z  . . . . . . . . .  R21 , 128 

\Ve own and offer as \\ onderful bargmDs, 1 , hO ) Plo\\ d r a f t  b i t (' h ,  g' d n g ,  R n. Frey . . . . . .  821 , 231 
t�pewrlters WhlCh h l.\ £  been Ill-led Just elloug-h Plo\\ \\ hpC'l sllppmt, R & J. :\[cH'llpl' . . . . 821 , 520 to put them in

�
perfl( t adJustment. Retter I P l u m b  hob and rule, comhillC'd R McDonald 821 .371 than new. �hlpped on LpprtH tI, frf't:l t'x- I Polishing machine feed mechanism J. D. ���ll;) t�:�J�Jll\�\I��

el;t:'
I�t

sr.t$�5��ole8 mtt(hlllt s, budt to �;ell for *»6- 1 \Valsh . . .  . ',,: . . . . . . . . . . .  ' . . . . . . . .  8 2 1 ,  1 4:� 

F R E E ( atalO�tle contamiug uupuaU"led lIst of SpJ�l\dld I orta hIe bath, D . II .
. 
Fo\\ Ipr . . .  . . . . .  821 , 230 

typ£\Hlter barg-uus. St'ud fOT It to-day. P08tal serVlC<',  machll1e for thf' manufac-
Rockwe l l . Barnes CO., 1 0 5 9  B a l d w i n Bldg . •  Ch Icag o ,  I I I .  �:;�. �� . . 

f'�:�ng 
.

SliPS for 
.
t
.
h!', 

. •  T 
.
. .  ['J: 821 , 1 2 2  

How To Increase 
Your Business , 

READ carefully.  every 
week, the Business 
and Personal Wants 

column In the 

Scientific American 
TIllS week It wIll be found 
on page 461. 

Some week you WIll be 
likely to find an mquiry 
for something that you 
manu facture or deal in. 
A prompt reply may bring 
an order. 
W a t c h  i t  C a r e f u l l y  

Pot,lto bagging m(lchine, G .  Fl.  Rehherger R2 1 , : n 4 
Po\\('r me(hHlI l RlH . •  r (l. Dunkp lbargPI' . . . 821. 226 
Po\,;; er tl'ansmittiJl g  appalUtus, .T. Tra iIH' l' .  R2J ,OO� 
PreRs, �\. MaI sh,lll . . . . .  821 , 5 1 7  
1' 1 1Ilting prpss llPrfol'.lting attaehment, n. 

(laton . . . .  . . . . . 
PlOp( UPI' whpel, H J. Perkins . . . . . . . . .  . 

PnI1(l v .  J rr� J o h n s o n  . . . . . . . . . . . . . . . . . .  . 
Pulley, "T 1\1. Rockwood • . • . . . . • . . • . . .  . . 
Pump, gas, R. SVhitaker . . . . . . . . . " . . 

Pump motor. OIl, �\.. J . West . . . . . . . . . . . . 
Pump motol', oil, \V. S Sherman . . . .  . . . 

Pump motoI'. oil, Sherman & Richardson 
Pump rod clamp guide, A .  rr. Ames . . . . . . 
PUllch and cnttf'I' ,  belt, P. F.  Cohen . . . .  . 
Pundl bO\\ l ,  .T . Simms . . . . . . . . . . . . . 

Putty knife and ChlSpl, C.  S. Lf'land . . . . .  . 

Puzzle, B. S. l\1eCmn . . . . . . . . . . . . . . . . . . . . 

Rack. R L. Jesspl . . . . . . . .  . .  . . . . . . . . . 

Rafter gagp, V. A. Johndro . . . . . . . . . . . .  . 
Rail fa8tf'lling-,  G .  S.  Winkle . . . . . . . . . . . . 

Ratl fastpmng dpvlce, J L. DahL . . . . . . .  . 
Rall joint. 1£. Killing . . . .  . . . . . . . . . . . .  0 

R2 1 , 2 1 7  
R21 . 5;)4 
82 1 , 1 Il9 
R2 1 , :J79 
1'121 , 56:� 
821 , 1 47 
821 , 1 95 
R21 1!lH 
821 , 274 
H2 1 , 281 
R21 , 545 
821 , 1 76 
821 , 1 82 
821 , 364 
82 1 . 1 68 
821 . 40R 
821 , 467 
821, 420 

Ralls. df'viep for brrdging and uniting, .r. 
D . Kneedler, et al . . . . . . . .  . . . . 821 , 508 

Rails, securing mt�ans for track, J. D. 
K needler . . . . . .  . . . . . . . . . . . . .  1<2 1 , 50 9  

Railway cattl" g u a r d .  N .  S m i t h  . . . . . . . . . .  821 . 4�!) 
Raih\ay ('onstrnction P. H olmps . . . .  821 , 592 
Railway rail joint support, L. Winans . . .  821 , 566 
RaiI��sue

J'ai� . •  ��a�: .��' 
. . 

H. Sponcnburg, 
1 2, 4R5 

Raih\ ay SIgnal, .T P .  Non'd)(;(i : : : : : : : . : : : 821 ,252 

�;�ii�� �� ���l�.l;�: � . rio rA�;r��ck 
. .  : : : : : : : : : :  ��i :g�� 

R a i 1 " ay f\\\ it('h.  flOg-less, J E Canham . . .  82 1 , 016 j RHllwa�r sV\ i1 ch ,  H R .  Luther . . . . . . . . . . . .  �2 1 , 424 

l RmhHl Y S\\ itdl P 8  and SigllUls, apparatus for 

1:--.... .:::;..1111 opel'atmg and controlling, J. D. Taylo r .  821,386 
.. 

HnII.J.aJD.
s'T�����g 

• ��� . •  
s����!:�� . ��):)�.r�.

t;.
s

: S21,085 
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DAVID C U MMINGS 

I 
have been 

making 
shoes for 
54 years 

and every week-day for the past half
century I have studied hard to manu
facture the best-wearing and most 
comfortable shoes. I now make the 

Worth 
Cushion Sole Shoe 
and hundreds of m e n  a n d  women tell 
me it's by far the most comfortable shoe 
they ever wore. I make them in up-to
date styles for both men and women . 
and really believe that for style. com
fort and durability they are unequaled 
by any other shoe. 

I I  yo u r  d e a l e r  h a s n ' t  t h e m ', write for i l l u st rated 
s p r i ng b o o k l e t ,  and I w i l l  fi nd  a way t o  s u p p l y y o u  

Send all orders a n d  correspondence t o  

The Cummings C O .406F �o"�*.;,�on St . .  

$33 50 llngine 
EngiD. and En::::;itt�!!1187.6o 

For 10nr Row Boat, Sail Boat o r  LauDeh 
No cnmk. to siart-No cams, 'Valves, gears, 
s p rings or sprockets. All working parts in 
full view. We build all s izes Boat Engines. 

D ET R O I T  E N G I N E  W O R K S .  
J E FFERSON A V E .  DETROIT, M I C H .  

ELECTRIC LAUNCH MOTOR. - THE 
design in this paper is for a motor of unusual simplicity 
of construction, which can easily be built by an amateur 
at small cost. It is Intended for a boat of aboul 24 feet 
over all and 4: feet 6 inches beam, drawmg 18 incbes� and 
�e�ag���� 

ofIl���rre,!��J� !�f� �l
a

�t�!.
a BS::d

8gfEk��T� 
AMERICAN SUPPLEM ENT. No. lZOZ. Price 10 "-ents by 
mail. from t b i s  office.  and from al] newsdealers. 

CLINTON, MICH., Dec. 21, 1905. 
BRENN AN MOTOR CO.,  Syracuse, N .  Y. GENTLltMl:f.N :-The 20 H.  p ,  Motor I bought of you three years 

ago, to nm my ice har
vester, is a dandy. 

:n
s
J�E!�;pe����

o
f:l:

r
f: 

I did my threshing 
with It, running a large 
separator, with blower 
for l'liacking, a n d  t t 
seemed to run with as 
much p o w e r, if not 

��:; et:;i�e:
h
Cr��1! 

��e tt�f��hi'��n:u�s��h 
a large machine and do 

��k
w
���u�Oth::��Ou�! 

to thresh over 400 bush
els of grain and we did 
not stop once. A Dy one wanting a 
motor will make no 
mistake if they get a 

Brennan. Yours very truly, J. B. HAUSE. 

BREN N A N  STA N D A RD MOTOR 
Mounted with Individual Clutch Gear , -also Furnish Sliding Gear 

Transmissson. 
Motors from 6 to 80 lIor@le Power. 

��� 
Manufactory Establisbed 1761. 

Lead-Colored & !il l ate Penci ls. Rubber B and .. , Eli�T:�:: If��l.!.::.r°t�l�'::l:ty!:r"k':.:;��r 
SWAJ, for descriptive ilVrcu!ar S. 

44-60 East 23d Street, New York, N. Y. 
Grand Prize, IIlg-best Award. St. Louts. 1904. 

Baldwin RtcOil £btCk 
For  Auto m o b i l e s  M akes 

ff All Roads Ride Alike" 
Saves your car and tires and permits of 

comfortable riding- on bumpy roads. Helps 
your springs on 8mooth roads. Easily at
tached to any car. Free Booklet. 

BALDW I N  C H A I N & M F G .  CO.  
200 Chandler St • • W orcester. Mass. 

P i c t uresque 
New England 

a s  reached b y  the 

Boston & Maine Railroad 
is beautifully illustrated 
by the Portfolios entitled 

New England Lakes 

Rivers of New England 
Seashore of New England 

rtountains of New England 

The Charles River to the Hudson 

Picturesque New England (His
toric and Miscellaneous) 

Size of i l lustrations, 4 x 6 inches. Will be mailed 
npon receipt of six cents for each book. 

POS T CA RDS 
S e t  of twenty Post Cards reproduCing typica l 

New England Scenery in its natural cQlors, sent 
on receipt of thirty cents. 

Address PASSENGER DEPARTM ENT 
Boston & Maine Railroad, Boston, Mass. 

D. J. FLANDERS, Gen'l Pass. and Ticket Agt. 

Scientific American 
Railway switching and Signaling apparatus, 

W . W. Salmon . . . . . . . . . . . . . . . . . . . . . . . 821,431:> 
Railway switching and signaling apparatus, 

W. K. Howe . . . . . . . . . . . . . . . . . . . . . . . . .  821 ,400 
Railway tie, Broderick & Siber . . . . . . . • • • . .  821,014 
Rail ways, rope grip for suspended rope, A. 

W. K u tzer . . . . . . . . . . . . . . . . . . . . . . . . . . . 821 ,174 
Range,  cooking , M .  V .  Hammack . . . . . • . • •  821 , 487 
Hat trap, F. Klousnitzer . . . . . . . . . . . • . . . • . .  821 , 066 
Heel, W. E. Wines . . . . . . . . . . . . . . . . . . . . . • • 82 1,567 
Refiector. decorated sbade, O. A. Mygatt . •  821 , 309 
Reflector for artificial lights, compound, O .  

A. Mygatt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  82 1 , 3 1 0  
Reflector f o r  artificial lights, decorative 

shade, O. A. Mygatt . . . . . . . . . . . . . . . . . .  821 ,307 
R.eflector, prismatic,  O. A. Mygatt . . . . . . . . 821 ,306 
Hetiector, prismatic glass, O.  A .  Mygatt • . •  821 , 3 1 1  
Refrigerator, W .  M .  Keitb . . . . . . . . . . . . . . . . 821 ,503 
Regenerator or heat exchanging apparatus, 

Maslin & Theryc . . . . . . . . . . . . . . . . . . . . .  821 , 5 18 
Rheostat operated by means of compressed 

air, automatically regulated liquid, C. 
de Kando . . . . . . . . . . . . . . . . . . . . . . . . . . . .  821, 418 

RiDe and sbotgun cleaner, B.  E. S.  Stocker 821 , 198 
Rivet, W. P. B artel . . . . . . . . . . . . . . . . . . . . . .  821, 097 
Rocker, base , A. H. Ordw�y . • • . • • . . • • • . . • •  82 1 , 005 
Rope drum, '1'. S. Miller • . . . . . . . • • . . . • . . • •  821 , 305 
Rosette, J .  C. Tournier . . . . . . . . • • • • • . • • . •  821 , 444 
Rotary engine, G. E'O Anderson . • . . • • • . . • • •  821 , 449 
Hotary kiln, O. Ger1acb · . . . . . . . . • . . . . . . . . •  821 ,355 
Rubber, dissolving and regenerating, P. 

Alexander • . .  . . . . . . . . . . .  . . . . . . . . . . . . . .  821 , 394 
Rubber nip;,)les and the like, manufactur-

ing, E. J . Sonn . . . . . . . . • . . . . . . . . . . . . .  821 ,066 
Huler, folding, G. C. Gillespie . . . . . . . . . • . . . 821 ,356 
Sack, G. Leue . . . . . . . . . . . . . . . . . . . . . . . . . . . .  821 , 177 
Saddle adjustln'g itself automatically in 

two directions, C. Szameitat • . . . • . . • . •  82 1 , 135 
Sand blast macbine, C. A. P. Hess . . . . . . .  82 1 , 415 
Sash balance,  adj ustable, E .  M .  Erb . . . . . . .  820,962 
Sash, doors, etc . ,  fastener for window, O .  

A. D a b 1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  821,090 
Sash fastener, window, B. F. Cline . . . . . . . .  821 , 337 
Sash lock, window, E . J. Glackin . • . . . . •  o .  0 821 , 097 
Sasb weigbt, Ii' . C. Scbwedtman . • . . • • • • • • •  821 ,316 
Saw, H. Grelck . . . . . . . . . . . . . . . . . . . . . . . . . .  820, 969 
Saw dressing device, band, H. Johansen • • • •  821.293 
Scale attachment, weighing, Barry &. 

Shaugbnessy . . . . . . . . . . . . . . . . . . . . . . . . . . 820,947 
Scale, weighing, M .  H.  Hansen • • • • • • • • • • • 821,035 
Scale, weighing, J. G .  Blessing . 0  • • • • • • • •  0 821, 214 
Scale, weighing, J.  E .  Cochran 0 • • • • • • • • • •  821, 220 
Scale, weighing, Cochran & Plumtree • • • • • • 821,221 
&ale,  weigbing. J.  G .  Blessing . . . . . . . . . . . 821 ,278 
Scenic frame, E. B .  Carns . • . . . . . . • • . . • . • •  821 , 156 
Scraper, wheeled, W. P. Warren . . . . . • • • . • •  82.1, 560 
Scraping macbine, automatic, J. F. Coleman 821, 583 
Screen. See Window screen. 
Screen, W. O ' By rn e  • . . . • . . . . . • •  0 • • •  0 • • • • • •  821,429 
Screen, J. Keffier . . . . . . . . . . . . . . . . • . • . . . . • •  821,502 
Screw and nut locking device, Dewe it & 

Griftitbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 821 ,47 1 
Seaming macbine, can, J. A. Steward . . . . .  821, 134 
Seed and recovering lint, sy stem of delint� 

ing cotton, W .  A. Hagsdale . . . . . . . . . . .  821 , 257 
Seed dclinting machine, cotton, W. A. Rags-

dale . . . . . . . . . . . . . . . . . . . . . . . .  821 , 254 to 821 ,256 
Sewage ejector, Meyers & Hildebrandt • . . . .  82.1,050 
Sewing machine, A. E .  Miller . . . . . . . . . . • . • 820,980 
Sewing machine feeding mechanism, C. F. 

Gray . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . .  ' " 821 , 587 
Sewing machine feller foot, M. Hoffert . . . .  82 1 , 491 
Sewing machine shuttle actuating mechan-

ism, A. B. Fowler . . . . . . . . . . . . . . . . . . . .  820, 964 
Sewing machine speed controller, H. R.  

Schweinler . . . . . . . . . . . . . . . . . . . . . . . . . . .  821 , 129 
Shade and curtain fixture, C . S. Staten . . . .  821 , 1 33 
Shade fixture, window, W . D. Harper . . . • . •  821 , 4 1.2 
Shade roller, window, J . R. Stephens . . . . . •  821 , 265 
Sharpener, disk, G. Gerardy • . . . . . . . . . . . . .  821 ,096 
Sheets, cards, and envelops, automatic feed-

ing device for, R. E. & A. Kemper . . . .  821 , 601 
Sbingle bracket, '£bompson & Scbrader • • • • 821,551 
Shoe horn, E .  R. Mason . . . . . . . . • . . . • • . . . .  82 1 , 049 
8boe ironing jack, H. D .  Coffman . . . . . . . . . . 821,018 
Sbovels, tootb for steam, Cantlebery & Ed-

ward s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  821 ,21.0 
Show or display case, O. Jaeger • • . . . • . . . . . .  821, 499 
'lifter, flour, II. Mac kay . . . . . . . . . . . . . . . . . . 821 , 109 
Sign, automatic cbangeab1e, Tbomas & Gil-

lette . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Signaling device, N. A. Butler . . . . • • . . . . . • .  

Signaling sy stem, W .  W .  Salmon . • • • . . . . . •  

Sipbon collar, C .  R. Scbultz . . . . . • . . . . . . . . .  

Smelting apparatus, ore,  J.  A. Potter . . . . .  . 

Smelting 1e�d-sultid ores, A. G. Betts . • . • • .  

Smelting ores, J.  A. Potte r . . . . . . . . . . . . . .  . .  

Smoke consuming furnace, R.  L. Walker . . •  

Smoke machine, G .  W .  Heiland . • . . . . . • . . . .  

Snatcb block, A. F. Wbeaton . • . . • • . . • . • • .  

Snatcb block. N .  Ferguson . . . . . . . . • • . . • . . .  

Soap feeding macbine, R .  H .  Little . . • . • . . .  

Sock or stocking, A. Poetz ! .  . . . . . . . . . . . . . .  . 

Sole vulcanizing and applying apparatus, 
shoe, G. F .  Buttertield . . . . . . . . . . . . . .  . 

Spanner wrench, Churchill & .Jones . . . . . . . • .  

Speed mechanism, variable, H. M .  Norris • •  

S peed mechanism, variable, C .  F. Pougher • •  

Spike puller, O .  B .  C raft . . . . . . . . . . . . . . . . .  . 
Spinning and like machine, F. A . Breeze . •  
Spinning and twisting apparatus, ring, J. 

Hayden. J r  . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Sponge and soap cake, combined, R. H. 
Hutchinson . . . . . . . . . . . . . . . . . . • . . • . • . • •  

Spool or  reel, A. B .  Olmsted . . . . . . . . . . . .  . .  

Spring support, F. Karr . . . • . . . . . . . • . • . • • •  

Square, S .  R .  Parks . . . . . . . . . . . . . • . . . . • . . .  

Square and miter, adjustable and separable, 
P. L. Fox . . . . . . . . . . . . . . . . . . . .  821 , 092, 821 ,093 

Square attacbment, M. N icbo1s . . . . . . . . . . .  _ 821 , 1 15 
Stacker and stacker attachment for thresh-

ing machines, pneumatic, S.  D .  Felsing . 821 , 584 
Stacker, bay, J. R. W rigbt . . . . . . . . . . . . . . . . 821 , 392 
Stancblon, C. E. & E. Green . . . . . . . . . . . . . . .  821,588 
Stan('hion, cattle, R. Brehm . . . . • • . . . . . . . •  821 , 1 53 
Station indicator, C. E. Johnson . . . . . . . . . • . .  821 ,294 
Steam boiler, G.  H. Barrus . . . . . . . . . • . . . . .  821, 327 
Steam boiler, J. J .  Tonkin . . . . . . . . . . . . . . . .  821, 552 
Steam boiler. H. W. Wagener . . . . . . . . . . . .  821, 558 
Steam separator, R. L. Kjerner . . . . • . . . . . .  821 , 172 
Stetboscope, C. M. Root • • • . . . . . . . . . . . . . . .  82 1 , 315 
Stitching and f�mbroidery machine, orna-

mental, D'. Gegauf . . . . . . . . . . . . . . . . . . .  821 , 233 
Stock and die, M .  G .  Cornell, J r  . . . . . . . • . . .  821 , 403 
Stop-motion for silver lap machines, W .  

Henry . . . . . . . . . . . . . . . . . . . .  . . . . .  . .  . . . . . 821 , 590 
Storage battery ,  T. A. Edison . . . . . . . . . . . . . .  821 ,032 
Stove attacbment ,  Jil. F .  Head . . . . . • . . . . . . •  821 . 589 
Stove, cooking and roasting, F. Glowacki . • .  · 82Q,967 
Stump puller, band power, W. J.  Fuller . . . .  821 , 479 
Surveying bore holes, means for, H. F. Mar-

riott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  82 1 , 048 
S'wing, B. Clow . . . . . . . . . . . . . . . . . . . . . . . . . .  821 , 219 
Switch board, A. T. Newman . . . . . • . . . . . . . .  821 ,251 
Syncbronizer, M. L. Ballard . . . . . . . . . . . . . .  821 , 151 
Table,  D .  H. Allen . . . . . . . . . . . . . . . . . . . . . . .  821 , 572 
Talking macbine, E. Lescbbrandt . . . . . . . . . 821,045 
Target stickers, device for bolding. A. 

Mount . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82 1 . 1 1 3  
Teeth, set o f  artificial ,  C .  Rallhe . . . . . • • . • .  821 , 192 
Telegrapbic transmitting device, I. Kltsee . . 821 , 043 
Telegraphy, e lectric, I. Kitsee . . . . . .  820. 977. 821 , 506 
Te1epbone selecting device, W. D. Watkins. 821, 069 
Telepbone support, W. B. Lebmkubl . . • . . . .  821 , 241 
Telepbone system, J. B. Gorden . . . . . . . . . . .  821 , 482 
Telescoping jack or press, tubular, S. B. 

Minnich . . . . . . . . . • . . . • . . . . . . • • . . . . . . . •  

Tbeater. H . Helbig . . . . . . . . . . . . . . . . . . . . . .  . 

Tbermometers, lens tinder for clinical, W .  
Ude . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  821 . 1 41 

Tbresbing macbine attacbment, J. I. Hu1l'-
bines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  821 , 496 

Ticket counting and canceling machine, W .  
J .  Coulter . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Ticket or tag, T. H. O ' B rien . . . . . . . . . . . .  . 

Tie plate, J. T. De Soucbet . . . . . . . . . . . . . . .  . 

Tires. repair plug for pneumatic, R. P. 
Kinney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  82 1 , 041 

Tobacco pipe, W. F. Duglns . . . . . . . . . . . . . . .  821 . 030 
Tongue and truck attachment, binder cross, 

C. C. Norman . . . . . . . . . . . . . . . . . . . . . . . .  821 , 054 
Tongue support, veblcle, S. Cbrlsco . . . . . . . .  821 , 2 1 8  
Tool, combination . Carlton & Meadow . . . . . .  821 . 1 5;; 
Tool, extension, O ' Reilley & Freese . . . . . . . . .  821 , 527 
Tool, band-operated, H. D. Bartlett . . . . . . . .  821 , 328 
Tool post, W. T. Slider . . . . . . . . . . . . . . . . . . . .  82 1 , 065 
Top. spinning, H .  O. Costello . . . . . . . . . • . . . .  821 , 341 
Tower,  transmission. D. R. Scholes . . . . . . . .  821 , 126 
Toy, R .  G.  Dasbiell . . . . . . . . . . . . . .  : . . . . . . .  821 . 468 
TranSformer having the windings 1'or one 

phase inoperative, operating a multi-
pbase, W. S .  Moody . . . . . . . . . . . . . . . . . .  821 , 521 

Two 
Telephone 
SysteIns 

in Greater New York would 
mean for business men 

Two Books to Consult 

Two Bells to Answer 

Two Bills to Pay 

" How to Remember� 
Free this Publication 

M E N N E N ' S 
BORAT E D  TALC U M  
T O I L E T 
P O W D E R  

After Shavi ng. 
Insist that your ba.rber use Mennen's 
Toilet Powder after he  shaves you. 
U ls Antiseptic, and will  pre,ent any 
of the skin diseasesoften contracted. 

A positi ve rel i e f for Prickl,. Heat, 
Chaftngand Sonborn, and all afflictions of the skin. Removes 
all odor ·of perspiratIOn. Get Ilennen's-the original. Sold 
everywhere. or mai led for 26 cents . Sample free. 

GERHARD MENNEN CJO. , Newark , IV. J� 

The engineer who needs 
a low·priced but thoroughly 

efficient coating for structural 

iron. smoke stacks. stands 

p i p  e s .  underground damp

p roofing, etc. , should inves

tigate Ebonite Pa1nt�Varnisb. 
Ebontte will  stand beat and 

cold. and the expan,sion and 

contraction of meta1s better 

than any other composition on 
the market. Its cost is  the 

lowest In the whole range of 

paint prices. Investigation and 

trial will convince tbe most 

exacting. Send for booklet. 

sample and prices. 

Electrical Eng ineering 
a n d  E x p e r i m e n t a l  W o r k  0 1  Every D e sc r i p t i o n  

W e  have every facility for producing first-class work 
promptly. Our factory Is equipped with modern mao 
chinery througbout. 

c. F. SPLITDORF 
Engineering Dept. 11-2'1 Vandewater S t  •• N. Y. City 

WfTOS Asbestos and Matnesia Products 
STEAM P I P E  A N D  B O I L E R  C O VE R I N GS .  "J· M "  A S B E S T O S  ROOFI N G .  

� ASBESTOS PAC K I N G  (For  a l l  u r  oses ) . A S B E STOS FAB R I C S . . 
A S B E S T O S  F I R E·R E S I S T I N G  8E�E N T S .  K E Y S T O N E  H A I R  I N S U LATOR. 
ASBESTOS B U I L D I N G  MATERIALS.  E L E C T R I CAL S U P P L I ES. 

KR VVR d O H  N S - M A N V I L L E  C O R  
New York. M i lwauhe.  Ch icago. Boston ,  Ph l h ide l ph ia , St . L o u i s .  Pitts b u r g ,  C l evel a n d .  New O rleans, Kansas 

C ity. M i n n eapo l i s ,  Litt le ROCk,  San Fra n c i sc o .  Los A nge l es ,  Seatt l e ,  L o n d o n .  

1 9 0 6 PO�TABLll CONC�llTll 

THOMAS Block Machine 
Ambitious young men can start AUTO-BI fine bu�iness. immediately proflta-- , 

b
l
&'lg�:�Yc�!fr-g::is to make, sell 

They Make B ad Roads Good 
No slipping o r  skidding o f  wbeels on any 

kind of conveyance if fitted with WEED'S TIRE GRIPS 

wbicb ensure steady traveling. Can be car 
�:�I;n 

a�.i.t��r fr'{�g�� &.� !.��l; �l'.�.;:: 
Protects occupants of car from flying mud 
etc. Indispensable in wet weatber. Send 

for free descriptive booklet S. 

W E E D  C H A I N  T I R E  G R I P  C O . ,  28 Moore St .. N. Y. City 

most brilliant, 

e c o nomical light 
m ade. Our light g ives 

l O O ·c andle p ower at 

Ihe small cosl of 2c per ""eelS.. 
Is portable and there is D O  dlrtj grease, 

odor or smoke. Over 100 different styles
every one warranted. 

Agents wanted EVeryWhere. 
THE BEST LIGHT CO. 

for 18 cents. One man can make 
200 blocks per day. Wbole outfit 
costs $125.00. 

Sand, water and PorUand cement 
only materials required. 

Sent on Ilrial. 
T H E  PETTYJ O H N  CO.  

6 1 6  N. 6th St . ,  Terre Haute.  I nd . 

Wizard Repeating 

Automatic 
Water Supply 
Most economical, reha.ble and effi. 
cient. If you have running water 

�:t �����h
e
nf�:� ;;W :��;tn�b1� 

from spring, brook, or river, delivM 
eted to any distance. Write for 
catalogue. 
N iag ara H yd ra u l ic E ng i ne Co 

140 NaBBau St., N. Y. 

LIQUID PISTOL 
Will stop the most vidous dog (or 
man) without permanent injury. Per-
fectly safe to carry without danger of . 
leakage. �Ir�s and rech3.;

�
es by PI!Hing the trigger. Loads 

�ffin
a
;

y 
ltld:�e:� ;�; J:il:61h,1�

e
tu�����::�� h��t:r, DC. extra 

The PRICf P YROMfTfR 
eliminates g u e s s w o r k .  Anv 
temperature from zero to 3000 
degrees Fahr. indicated w i t  b 
absolute accuracy. U sed I n all 
industries. We guarantee �uti8-
faction. Write for particulars 
��t��

ice. �iving YOW' require. 

DENTA.L SPECllLTY CO. 
S'I01 Enclid Ave.,  Cleveland, O. 

U S E  G R I ND STON E S  P 
If 80 we can SUPPlY  yOll. A l l  sizes 
ID o ll n l e d  and u n rn o u n r e d .  always 
kept i n  stOCk. R�member. we make a 
8pecialtyof seJectinll stones for aJl spe
cial purposes. Send for catalorJu� " 1 . "  
T h e  CLEVELAND STONE CO. 

2 d  Floor.  W i l s h i re . C l eveland. O. 
The Genu ine 

Armstrong's  
STO C K S  

a n d  D I ES 

SAF E ! 
S I M P L E ! 

S I I  •• E N T ! 
SAVI N C ! 

A combination of excellence un
surpassed in the motorworlrl. Spud 
for illustrated catalogue, sent free. 

lIasbrouek Motor Works, Int., New j,onct0n, (;o.n. 



'Scientific American 

Valuable Volumes 
J VST PUBLISHED 

American Tool Making and 
Interchangeable Manufacturing 

By JOSEPH V. WOO DWORTH 

A����C�n �O��!���:���fig�lst�!a��S1n��rie:n A:!bY! 
Manufaoturing as carried on to-day in the United �tatefl. In it are de�cribed and il lustrated all of the different 
types and classes of small 'rooIs, Il'ixtures, D�vices and 
Special A ppliances which are. or should be, In g�lleI'al 
use in all machine manufacturing and metal workmg es
tablishments where economy,  capacity and interchsll.ge
abi l ity in the production of machined metal parts are 
imperative. 

All of  the tools, fh:tures and devises illustrated and 
described have been, or are, used for the actual produc
tIOn Qf work, such as parts of Drill Presses. Lathes, Pat .. 
ented Machinery, Typewriters, Electrical Apparatus, 
Mechanical Appliances, Brass Goods, Composition Parts, 
Mould Prod udts, Sheet Metal Articles, Drop }�orging, 
Jewelry, Watches. Metals. Coins, etc. 

The treatment of each tool described and illustrated 
is  such as to enable any Practical Man to Design, Con� 
struct and use Special Tools, Dies and Fixtures, for the 
Rapid and Accurate Production of Metal Parts inter
changebly . 

'1'0 the Machinist, Tool Maker. DeSigner. Die Maker, 
Superintendent, Manager and Shop Proprietor this book 
shows the 20th Century Manutacturing �lethods and 
Assists i n  Reducing the Expen�e and lncreasin/o! tbe 
Output and t h e  Income. A book on the System of In
terchangeable Manufacturing -The S y stem that has 
Won for the United States the Ind ustrial Supremacy of 
the World. 
535 Pages Bound in Cloth 600 Illustrations 

PRICE $4.00 
J UST PUBLISHED 

Scientific American 
Reference Book 

l �mo. li16 Pages. Illustrated. 6 Colored 
Plates. Price 81.5(1, postpaid 

The result of the q ueries of three generations of readers 
and correspondents is crysLal· 
lizpd in this book, which has 
been in course of preparation 
for months. It is indit;pensa· 
ble to every family and busi� 
ness man. It deals WIth mat� 
��� ��b�t;(���;i�� go.3&rf�c��: 
and is much more complete 
and m 0 r e exhaustive than 
anything of the kind which 
has ever been attempted. The 
" Scientific AmerIcan Refer� 
ence Book " has been compiled 
after gauging t h e  k n o w n  
wants of thousands. It has 
been revised by eminent sta
tisticians. Information h a s  
been drawn from over one ton 
ot Government reports aone. 
It is a book of everyday reter
ence-more useful than an en 
cyclo pedia, because you will 
tind what you want in an i n .  
stant in a more p.ondensed 

made it ��S�ibl�it�l tb�
ar

;ug)�st���i:f ��·,e:S,ci!""i<��[i'al·O=r!::r��b1: ;�J.����rJnt��hi�fgi���foel�� 

MECH AN I CAL 
MOVEMENTS 
Powers, Devices � Appliances. 

By G A U DNER D .  HISCOX, 1lI. E. 

Trapping rabbits and other animals, means 
and apparatus for, W. Strawbridge . . . .  821, 199 

Tripod stand, camera, A .  McLeod . . . . . . . . . .  821,052 
Trolley wheel, ball bearing electric, Boyle 

& Cleveland . . . . . . . . . . . . . . . . . . . . . . . . . .  821 , 400 
Trolley wire hanger, A .  J.  Laverty . • . . . • . .  821 ,512 
Truck bolster. car, O. S. Pulliam . . . . . . . . . .  82 1 , 312 
Truck, car, Brill & Adams . . . . . . . . . • . . . . . .  821 ,279 
Truck end casting, O .  ,s'. Pulliam . • . • . . . . . .  821 ,313 
Tumbler, D .  T. Graham . . . . . . . . . . . . . . . . . .  821 , 4,s3 
Turbine driving means, W. B . Sayers . . . . . .  821 ,436 
Turbine, fractional supply steam and gas, 

J. W .  O .  E lling . . . . . . . . . . . . . . . . . . . . . . 821, 347 
'rurbine, steam, J .  L. Moore . . . . . . . . . . . . . . .  821 , 051 
Turbine, steam, J. Stumpf . . . . . . . . . . . . . . . .  821 , 599 
Turpentine, treating wood for the extrac-

tion of, F. �l'. Snyder . . . . . . . . . . . . . . . . . . 821, 264 
Twine holder, E.  O .  Bulman . . . . . . . . . . . . . . .  821 ,015 
Type perfecting mechanism, v"'. A .  Schl'aub-

stadter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  821 , 12 7 
rl'ype, printing, C. B. AsI{ew . . . . . . . . . . . . . . . 82] ,076 
Typewriter, �'. P .  Shepard . . . . . . . . . . . . . . . . S21 . 263 
Typewriter copy holder, E. A. Holritz . . . . . . 821 , 099 
Typewriters, shift key action for, J!". ' P. 

Shepard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  821 ,262 
Typewriting machine, W. F. Helmond . . . . . .  821 ,036 
Typewriting machine, E. G .  Latta . . . . . . . . . .  821 , 107 
Typewriting machine, G. A. Seib . . . . . . . . . .  821 ,382 
T'ype\vriting machine computing attachment, 

.T. H. Neal . .  , . . . . . . . . . . . . . . . . . . . . . . .  . 
U ndergal'ment, lad)7 's,  'V . S. Louge . . . . . . .  . 
Urn, Kamper & Schofield . . . . . . . . . . . . . • . . . .  

,Talve, W. H .  Kline . . . . . . . . . . . . . . . . . . . . . .  . 
v alve actuating mechanism, time controlled , 

A. J. Oakes . . . . . . . . . . . . . . . . . . . . . . . . .  , 
Valve for st�am engines, oscillating, T. V .  

Elliott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82 1 . 227 
Valve gear, enginf', rr. H. Haberlwrn . . . . . . .  821 ,236 
V alve seat truing device, J .  D. M itchell . . . 821, B67 
V alve, throttle. W. A .  Ph illips . . • . . . . . . . . .  821, 120 
Vaporizer, H. A. Veazie . . . . . . . . • • . . . . . . . .  82 ] , 004 
Vehicle, J. M. Coleman . . . . . . . . . . . . . . . . . .  820 , 956 
Vehicle body, W. D .  M c N utt . . . . . . . . . . . . . .  821 , 053 
Vehicle, motor road, W. B. Megone . . . . . . . .  821, 30'2 
Vehicle seat lock, H. C. Swan . . . . . . . . . . . . .  821 . 3 1 9  
Vehicle wheel, G .  H. M itchell . . . . . . . . . . . . . 821 ,519 
V ehicle wheel, road, A .  G. Rirkin . . . . . . . . . . 821 ,213 
Vehicles, gear controlling device of motor, 

Gadsey & Dorris . . . . . . . . . . . . . . . . . . . . . .  821 , 1 61 
Ventilating apparatus, automatic, J. H.  

Hummel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 821 .416 
Vessel, A .  Leslie . . . . . . . . . . . . . . . . . . . . . . . . . 821 ,514 
Vibrators, removable anvil  contact and 

bridge support for electric, W .  E.  Dow 821 , 02 8  
Wagon brake, C .  H. G o b e r  . . . . . . . . . . . . . . . . 821 ,357 
Wall for dams, barriers, protection walls, 

and reservoir ,valls, and the like, F. 
Hennebique . . . . . . . . . . . . . . . . . . . . . . . . . . . .  821 , 037 

Walls, floors, etc. , construction of, E. 
Molloy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  821 ,368 

Washing machines, securing clamp for, M. 
"T arner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 821 , 559 

Water attemperating and measuring system, 
F. M. Peters . . . . . . . . . . . . . . . . . . . . . . . . . 821 , 1 87 

Water heating boiler, Meyers & Louden-
slager . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  821 , 304 

Water motor for utilizing the ebb and flow 
of the tide, G .  Geyer . . . . . . . . . . . . . • . . . .  821 , 480 

Water tube hailer, J. C.  Beckley . . . . . . . . . .  821 , 329 
'Vater tube boiler, ".,.. T. Eastman . . . . . . . .  821, 345 
Weather strip . E. I.'. Shellaberger . . . . . . . . . .  821 , 261 
"Teighing machine 01' meter, tip tank, W. 

H . Pearce . . . . . . . . . . . . . . . . . • . . . • • . . • • .  821 ,531 
Wheel. See Hand wheel. 
Whiffletree, Meister & W right • • • • • • • • • • • .  821 , 179 
Whiffletree, Spillman & Fowler . • • • • • • • • • •  821, 383 
Whiffletree hook, R.  A. Dilts • • • • • • • • • • • • •  821 , 158 
Whip holder, L. Miller . . . . • • . . • • • • • • • • • • .  821 , 42 7 
Whistle, E. P. Gray . . . . . . . . • • • • • • • . • • • • . •  821 , 358 
'VindIllill, J. Pestor . . . . • • . . • • . • • • • • • • . • • • 820,988 
'Vindow, R. 1\1. Dixon . . . . • • . . • • • • • • • • • • • • 820,958 
Window, E .  M.  Erb . . . . . . . . • • . . • • . • . . • . • •  820 , 960 
Window, H. Hyde . . . . . . . . . . . • . . . . • • . . • . . .  821 , 1 01 
,\Vindmv, balanced, A. Knox . . . . . . . . . . . . . . . 821, 510 
'Vindow construction. E .  M. Erb . . . . . . . . . . .  821 , 228 
Window screen, H. E. Southworth . . . . . . . . . .  821 , 384 
"rindows, spring bolt for, D. Wilde . . . . . . . .  821, 390 
'Vire and insulator holder, Seguin & G ingras 82 1 ,062 ,  
"�ire eoiliug" tool, O.  A .  Gaut . . . . . . . . . . . . .  821 , 1 62 
'Vire strf't:-her, A. A. Smith, reissue . . . . . .  12,484 
Wool scouring machine, J .  H.  Tillinghast . .  82 1 , 13H 
Woven fabriC, H. W. Smith . . . . . . . . . . . . . . . 820, 994 
Woven faiJric, W. M.  Stevenson . . . . . . . . . . .  821 ,441 
Wrapping machine, J .  Pfeifer . . . . . . . . . . . . 821 , 375 
Wrench, H .  R. Smith . . . . . . . • . . . • • . • • • . . •  821, 438 

DESIGNS. 
Large 8vo. • 402 Pages. 

Descriptive Text. 

1649 lllustrations, with 

Price 83.00. ����e\e�i, ��ni':l,;c;::��;'d; · F.' 'A: . B���Ii. : : : : :  ��;glb 
--------- Brushf's, mirrors, 01' similar articles, back 

for, S. A. Keller . . . . . . . . • . . . . . . . . . . . . .  38,021 Mechanical 
Appliances 

Clock frame, S. M. Lawson . . . . . . . . . . . . . . . . .  38,022 
Desk, hotel register, F. �...,. Doleshy . . . . . . . . .  38, 029 
Hat, S. Mundheim . . . . . . . . . . . . . . . . . . . . . . . . .  3S,0�1 
Hook, bath room , A . N. Lattin . . . . . . . . . . . . . 38, 025 
Match holder, M. Mayer . . . . . . . . . . . . . . . . . . 38,023 
Ran�e, cooking, 1". J. Frey . . . . . . . . . . . . . . . . . .  38,028 
Reflector, prismatic glass, O. A. Mygatt . . . .  38,026 , 

lVIechanical lVlovements and Novelties of Construction �Z���
s
�uPfo�';J:�g 

o�ta�&nil!· �i
ti
�

I
���en���di� 38,024 

By GJlRDJI{ER D. HISCOX, M. E. 
Being a Supplementary Volume to the Author's Work 

entitled 

MECHANICAL MOVEMENTS, POWERS AND DEVICES. 

Con tains 1000 Special Made Engravings. 

400 Pages. Cloth Bound. 

Price $3.00 

The above two volumes sold together for $5.00 post-paid 

A Complete Electrical Library. 
By PRm·. 'I'. O'CO NOR SLO ANE. 

An inexpensive lI brary 
of the best books un 
Electricity. Put up in a 
n e a t  f o l d i n g  box, as 
shown in cut. ))'01' the 
student. the amateur, the 
workshop. the electrical 
��fe��s: 

e
do'mS;��i�: ��� 

books. as follows : 
ArithmetIC of Elect riCIty 

138 pages, . . . $1.00 
E�;���� 'l'oy ��

k
�n

llgg 
How to Become a Sue .. 

cessfn} Electr i cian, 189 
pages, . . . .  $1.00 

Stt�g:��. �1eg���:,1 fa�8ii 
ElectrICity Simpll fied. 158 li'ive volumes .• . 1,.100 payeR 

pages, . .. • .  �1.00 a l l d  l i ver 450 , I I / 1 ,</ mtwns. 
A mluable and indispensable addition to every lil>rary. 

O u r  Great Special Ofter.-We WIll  send prepaid 
t,lle above five volumes, h andsom e l y  bound in blue cloth 
;:;�t6��efi�ht:nhfs't���0�,C!�S��ei����f!fOM�r:ru��� 
�fJ��f��e\�eOv�I��e�hi� $7�$.

Plete set. 'l'he regular 

J UST PUBLISHED 

American Estates 
and Gardens 

By BARR FERREE 
��'!5 IMIM�it�:��e!4JIJ.':.';�:,atii�i���/lo�::g 
iT" Special circulwr oj contents oj these valu'mes sent .tree 

M U N N  &. CO. , P u b l i s h ers ,  
36 1 B R OADWAY N E W  Y O R K .  

for, J.  Clulee . . . . . . . . . . . . . . . . . . .  38,018, 38,011) 
Spoons, forks, or similar articles, handle of, 

W. C. Cadman . . . . . . . . . . . . . . . . . . . . . . . . 38,020 
'felephcne switchboard caSing, F. R. Mc-

Berty . . . . . . . . . . . . . . . . . . . . . . . . • • . . • • . • •  38,027 

T RADE MARKS 

Accordions, C. Bruno . . . . . . . . . . . . . . . . . . • . . .  52,878 
Albumen obtained from the treatment of 

starch, Tolhausen & Klein . . . . . . . . . . . . .  53,017 
Ale, J .  La batt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53,048 
Alterative, tonic, and blood purifying com· 

pounds, S .  1<. Elliott . . . . . . . . . . . . . . . . . . 53,071 
Anesthetics, Farbwel'ke vorm. Meister Lucius 

& B runing . . . . . . . . . . . . . . . . " . . . . . . . . . . . .  53, 072 
Automobiles, Premier Motor Manufacturing 

Co. . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . .  52, 872 
Automobiles. Aeroear Co . . . . . . . . . . . . .  52,895, 52, 896 
Axes, American Tool Co. . . . . . . . . . . . . . . . . . .  52, 943 
Baking powder, F. L. Za briskie . . . . . . . . . . . 52,968 
Baking powder, Cleveland Baking Powder 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,994 
Baking powder, Sprague, Warner & Co . . . . .  5B,013 
Bath tubs, Standard Sanitary Manufactur-

ing Co. . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  53,016 
lla tte ries. dry, Empire State Dry Battery Co. 52, 950 
Beef extract; Pioneer Packjng Co . . . . . . . . . . .  52, 984 
Beef, pork , :and m utton, fresh, Agar Pack-

ing Co . . _ . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  <,2.928 
Beer, Anheuser·Busch Brewing Association . .  52, 992 
Beverage syrup, �1. L. .ffippstein . . . . . . . . . . . .  52, 9HS 
Biscuit or  craci{ers, Natural Food Co . . 52 , 858, 52, 961 
Bonnets, huts, and head d resses, women 's,  

1(. Gandy . . . . . . . . . . . . . . . , . . . . . . . . . . . . .  52,826 
Books nn salesmanship, National School of 

Salesmanship . . . . . . . . . . . . . . . . . . . . . . . . . . 52, 934 
Boots and shoes, leather, Bradley & Metcalf 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52, 825 
Boots and shoes, leather, J. B. Hunter, 

52,829, 52, 932 
Boots and shoes, leather, A. A. Rosellbush 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52, 935 
Boots, shoes, and slippers, men's  and boys' 

leather, James A .  Banister Co . . . . . . . . . .  52, 911 
Brandy , P. Freiler . . . . . . . . . . . . . . . . . . . . . . . .  g�,O�� 
Brandy, P. J.  Bow'lin Liqnor Co . . . . . . • . . . . .  0;3,0.);) 
Brushes, S. ;\.faw, Son & Sons . . . . . . . . . . . . . .  53, 0[}1 
Brnshes of all kinds, John L. Whiting & 

Son Co. . . . . . . . . . . . . . . . . . . . . . . .  52, 830 to 52,8:18 
52, 851 , 52, 852, 52, 864 to 52, 870 

Butter, F. Grunert . . . . . . . . . . . . . . . . . . . . . . . .  52 , 885 
Rutter, Owl's Head Creamery Co . . . . . . . . . . .  53. 008 
Buttons, Alma Manufacturing Co . . . . . . . . . . .  52, 897 
Candies, bonbons, and chocolate candy, M. 

L. Morgenthuu . . . . . . . . . . . . . . . . .  0 • • • • • •  52.004 
Candy, Darby Candy Co. . . . . . . . . . . . . . . . . . .  52, 973 
Candy, Robert F. Mackenzie Co . . . . . . . . . . . . . 5:1 ,010 
Oanncd corn,  P. HobenadC'l, Jr . . . . . . . . . . . . .  52,979 
Cannf�ct fruits and vegetables, 'Vilkinson, 

Gaddis & Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  52 , 924 
Canned fruits and vegetablps, S. Hamill Co. !"S2, 9B6 
C:lJlned f ruits and "VPgeta hlC's, Booth Pack-

in� Co.  . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . .  52,99H 
Canned lobster, 'Vilkinson, Gaddis & Co . . . .  52, 923 
Canned sardines, Winiam Undenvood Co . . . . 52, 990 

Perry Time Stamp 
PORTABLE , S E LF·I N K I N G  

a n d  A U T O M AT I C  
Unlike and far better th an any 

time stamp ever made. 
Prints the month, day, hour and 

minute on any sm'face wb ere a 
rubber 8tamp can print. The most 
progressive firms are using it to 
pl event delay in handling corre· 
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qualed for factory cost systems and timing employees. Guaran
teed one year-Will last a lifetime. 

Write for edition R of our tree 
booklet, H Tbe Business :l-lan's Time 
Saver." 'rells all about the Perry 
Time Stamp and !Jur Ten-Day Free 
Trial Offer. 
PERR Y T I lli E  S'l'A M P  CO. 

11 s. Jefferson St. ,  Chicago 95 Liberty St., N. Y. City 
Branch offices in all Important cities. 

I W i l l  M a ke YOUl P rospe ro u s  
If you are honest alld ambitious write me 

today. No matter where you live or what your 
occupation

, 
has been, I will teac,h you the Real 

Estate bUSllless by mail ; appomt you Special 
RepreRelltative of my Cornp!tuy in your town ; , 
start you in a profitable business of your own, 
and help you make hIg m0n�y at once. Unn"unl 
OI)I)Ortuuity for uum without capital to bu
come independent for l ife. Valuable houk 
and full p'lrtienJars free. \Vrite to-day. 
Address:nearcst olliee. 

ED\VIN n. M AltDEN, Pre�ident 
Co .. operatfye Realty Co. 

enreum Builtling, f 'hicau;o 
M •• ." "ona Building, ". ashington, D. C. 

Because the Mechanical Principles 
used in l ts construction are correct. 

Absolutely Accurate. All Speeds. 
Pointer A lways Steady. 

Combine� Trip and Seal!lon Odometer 
FRKE BOOKLli.'l'. 

R. H. SlllITH llIFG. CO. 
�pringfield, llIass. 

Established. 1865. 

ELECTRO MOTOR. SIMPLE, HOW TO IIlake.�By G.,M. Hopkins. Description of a small e)ec ... trio motor devised and constructed with 'a view to as�tst. Ill.g amateurs 10 ruake a m otor which might be driven WIth advantage by a current derived from a b."ttery, and which woul d have sufficient p(Jwer to operate a foot lathe or any lllftchiue req uiring �ot over one man pow� er.  With 11 figures. Containea in SC IENTH'IC AMER� ICAN SfTPPLl<�}IEXT. No. f, 4 1 .  Price 10 cents. To be had at thlB·oftice and trom all newsdp.alers. 

J A G E R  
4-Cycle 

Marine 
Engines 

Skillfully deSigned a n l1  weH 
b�l1�t. Single lever contr01 , com "  bIllIng automatic cRJ'burettor 
W!th spark advance. Develops WIde speed ran,ge and r e liability 
under most trying conditions. 
Sizes 3 to 60 h. p. SeLd for catalog. 

CHAS.  J. JA G E R  C O .  
Frankl i n ,  cor .  Batterymarch S t . ,  

Bost o n ,  Mass. 

Regal 
Marine Engines 

Four Cycle Automobi le  Type with 
Jump Spurk Igmtlon. ::iingle C.yl· 
fudera, ill I 1.2, 3  and 5 h. p. Double 

�I:��e;o,�.�
d 111�� �'

sufe�;�r1K}� 
of Stationary Engines. It pays 
Engine buyers to read our new 
catalogue No. 1 2. 

Regal G a s o l i n e  E n g i ne C o _  
�OLDWATER, me II. 

KEROSENE OIL ENGINES 
Marine Stationary 
Portable. 

�O DA.N '�ER, Mll.xhnum Power, �����ica�T eighk
o 

SiBit���ie�
elia��if 

Ignition by Compression . ' 
Full), 

Guaran�eed. W rite tor Catalogue p, M. �l';o ('harge for packing. 

Inte rnat i o n a l  O i l  E n g i n e  C o. 263 Broadway, N. Y . ,  U. s. A. 

HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur's U se.-The utilization of J lO volt electriC circuits for small furnace work. By N. Monroe Hopkins. 'I'his valuable article is accompani ed t)y de
tailed working drawings on a large scal e, and the fur� nalJe can be mi'lde by any amateur who is versed in the use of tools. This article is contained in SCIENTIlHC 
AMERICAN � UPPJ,gl\1}:;N'r, No. 11S2. Price 10 cents. 
���:�i'fy

b
6o���{{e� o�

O�e�!d��1��:way. New Y ork City , 

RELIABLE MARINE ENGINES 
Reliability under  a. 1 I  ( ondi· 

tions is the characteristic of 
the " Lamb " Engines. Sius 
from 172 to 100 H. P. In stock. 
Write tor catalogue. 

TERR Y & CO. 
Managers Eastern and Foreign 

Branch 

92 Chambers St. , 
New Yol'l, 

The "ASTEU "  is the bef,t French 
motor on the market for lighting houses, 
hotels, etc. Small, compact, simpie and 
safe to operate. Motive POWtlt alcohol, oil 

;�r gs:�11
2 

��;1ne� , 
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JUNE 2, 1906. 

SORE THROAT 
To prove the Efficiency of 

Hydrozone 
to Sore Throat Sufferers, I will send 

One 25 Cent Bottle Free 
to everyone sending me this adver
tisement with 10 cents to pay postage 
and packing. Hydrozone is a harm
less germicide, indorsed and success
fully used by leading physicians. Not 
genuine without my signature on 
label . Ask for Booklet on Treatment 
of Diseases. Sold by Leading Drug
gists. Good until July 10, 1906. 

q�; �  
Dept. V. 63 Prince Street, New York 

T HERE'S NOTHING . .  JUST AS GOOD." 
S e e  that your papers are fastened 

together seeurtl ly by using Wash� 
burne's Patent Adjustable 

" 0  K " PAPER 
• • FASTENERS 

The uO. K." has the advan
tage of a tiny out mighty!in

destructible vltweing point, which goes throughevery 
�beet, CO·D(·ting with a small protecting fdeeve, to 

W=�d��
d
m!?

l
dC;�hp:c�.

ul
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r
j�·asfl; �!�P�:�; 

takt'n off with the thumb and fillger. Can be m�ed re .. 
peatcdly, -:1(1 they always wOl'k. Made of bruMs. 
Three tillZec<4. Put up in bras.(il boxe� of 100 Fasteners 
each. At all er,terprising Stationers. Send 10e. for "'am
Ille box of 50, B!ilt�orted I!Oizei"l. Booklet free. 
J..iber"l dis('ount to th� trade. 

.JAMES V .  WARlIHlJKN E .  DUr. , 

somet bing a b o  u t a particular 
Tool, or Tool::,. rrhis 950 page, 
cl oth · bound Tool Catalogue No. 22 tells you all you need 
to know abuut everr tool made with i l lustrations of each It 
wi1l  be sent to your ad dress post· paid tor $1.00 which you will lZet 
back fr,)m th e first $10.00 pur
chase you make from us. Write 
for it to-day. 

MONTGOMER.Y & CO. 

1 05 Pulton St. , N. Y. City 

!t �  
E L E C T R I C I TY 

Oldest and best school in world teac hing 
ELECTRICITY exclusively. Course complete 
I N  O N E  Y E A R  

f:!tudent. actually construct Dynamos, Motors 
a ll d electrical instruments. G raduates hold 
g"od positions. Fourteenth year open s !'l ept. 
�IL ";end for free Catalog to Bliss Electrical 
Sch ool,  2 1 4  G Street N. W., Wash ington, D .  C 

NO TACKS NOR 
HAMMER NEEDED 

WE L l DRIL�ING 
Machmes 

Over 70 sizes and styles, for dnlling either deep or 
shallow wells i n  any kind of SOlI o r  rock Mounted 
on wheels or on sills. With engmes or horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Sen d  for catalog. 

WILLIAMS BUOS., Ithaca. l'l. Y. 

To Book Buyers 
We have just issued a new 
48 - page catalogue of re
cently Pllblished Scientific 
and Mechanical B o o  k s , 
which we will mail free to 
any address on application. 

MUNN & COMPANY 
Publishers o f  SCIENTIFIC AMERICAN 

361 Broadway, New York 
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CIassifiea aavertising 
S A L E A N D  EXC H A N G E . 

WANTED. U SE�'ur, A !'l D  A M U S I N G  N O V EL· 
TIES which ba ve not been put o n  the market. 
State full particulars as to subject, etc. N one 
others considered. H. E .  E .  S . , Box 773, N. Y. 

ESTABLISHED 1 8G2. Flag Poles,  Copper Weather 
Vanes and Special COPIJcr Cable. Lightning Con· 
d uctors. D.  Dorencorf, Successor to C .  H. Lilly, 
145 Centre st. , New York. 

CEME"IT BOOKS. I nvaluable to property owners, 
farmers, a rchitects, builders, (>ontractors, etc. How 
to nse Portland CemeD t, 50c. ; Cement Sidewa l k  
Construction, 50c. ; Reinforced Concrete Construe· 
tion, $2.50;  Hollow Block Concrete Construction . 50c. 
Spnt postage paid. Cement and Engineering News, 
Chicago, Ill. 

GLOBE I N C UBATORS. Hatch chickens. No ex
Pf'l'iPllCe necessary. Our large Hew I llustrated Cata· 
logue of Incubators and B rooders and Poultry In
formation m ailed free. W rite to-day. Address C. 
C. Shoemaker, Box 660, I,l"'reeport, Ill .  

TO M A NUFACT U R E RS.- W e  have the cheapest, 
s i m p l est, m ost efficient, aut o matic. self-beating solder
ing iron. Also a sad iron. Per f ect c o m b u stion and no 
ti<l[Jl e expos n re. Ful l y  proteeted by patents. W illing 
to demonstrate. Stevenson & Stewart , 60 'V all Street. 

REAL ESTATE. All Kinds. All Over. Samuel 
Swett of Long Island. Headquarters, Huntington, 
I,. L, N. Y. 

SHROPSHIRE SHEEP. Just imported and ready 
for sale. 80 Yearling E\ves. 30 Yearling Rams. 
Pick of the English floc k s  this year. Altamollt 
Stock Farm, Millbrook, N. Y. Property of G. 
Howard Davison. 

V ALUABLE I N FORMATION for those who 
build, buy or rent a horne. Send postal for descrip
tive booklet. House Hints Publishing Co., Depart
ment %8, Philadelphia. 

FROG R A I S I N G .  A business which requires 
small investment and brings large returns. Our 
book,  "How to Breed, Feed and Raise Frogs, " gives 
you the practical knowledge. Price postpaid, $ 1 . 00. 
Meadow Brook ��arm, Allendale, N. J. 

FOR S!ALE. The well-known fawn pug, "The 
Wbaup. ! O  Has one of the best heads o n  the bench. 
As a stud dog be is most valuable, the puppies he 
sires beiBg of the highest quality. Price £ 60. 
A pply to Mrs. r.rrested Clark, 7 Belsize Square, 
London, N .  'Y., E'ngland. 

FACTORY FOR SALE O R  R E NT. At Hacken
sack, N .  J. Substantial brick building, 75 x 35, 
three stories. "'ith large sheds, etc. Lot 75 x 1 10. 
Suitable for any kind of manufactnring. Opposite 
the depot o f  tbe New York, Susquehanna and 
"'estern Railroad. For terms apply to George J. 
Ackerman, 255 U nion S t . ,  Hackensack, N. J. 

M AC H I N E R Y  FO R S A L E .  

F O R  SALE. -One Shafer Hydraulic Platen Press. 
00 tons pressure ; 18 inches platen with a 12-inch 
movement of ram ; complete, with pump belt drive , 
lock-up pressure and safety valve. Vucuo-Static 
Carbon Co. , Mill and Platt Sts . ,  Rochester, N. Y .  

F O R  SALE.-At Taunton, Mass. , patterns, pat
ents, drawings ; 4 to 25 horse-pO\ver gas or oil en
gllws. Ten years test. Can furnish sample. 
Hadwen Swain Mfg. Co. , 505 Sacramento St., San 
lj�rancisco, Cal. 

F I N  I'] I,l T Il O G RAPHE-IO LETTER H EADS, Bill 
Heads, E nvelopes and Checks, gives standing. 
W rite to-day for prices, mentioning this paper. 
:Stilwell, 709 Pine St. , St. Louis. 

W ill DR I LL ARTESIAN WELLS for water sup
ply fot' cities, towns. manufacturing plants and 
country homes. We furnish and install Tanks and 
Towers, Windmills. Compressed Air, Steam, Elec
tric and Hand Pumps to do the pumping. Many 
years' experience. We are experts i n  our line. 
Write us, and our rrpresentative will call to see you. 
A .  W. Drake Drilling Co., Hazleton� Pa. 

PAT E NTS F O R  SA L E .  

I H A V E  F O R  81ALE the U .  S .  and all foreign 
rights of new patent Improvements in Water Tube 
Types of Boilers. Great economizer. J. M. Col
man, Everett, Wash. 

FOR SALE. -Patent rights for U nited States on 
thrpe illustrated post card novelties. If interested 
send 50c. for samples. W. Barker, J effersonville, 
N. Y .  

P ATEN T'S . -European Rights. I want sale 
agency for Europe for good-selling patents, or  might 
buy rights. James R. Moodie, 73 Inverleith Row, 
Edinburgh, Scotland. 

FOR SALE. -Canad a ,  �fexico and Eu ropean pat· 
f'nts on End-Gate lj'a sieners. A good selling article 
in the U n itf'd States ; also U . S. patent o n  hoe. 
Addrf'ss Adolph Ahraham, Corby Building, St. 
Josepll, Mo. 

P A R T N E R S  WANT E D. 

WA N TE D ,  A PARTNER. I have a com plete plan 
for making u n  apparatus to be driven by gravity. 
Wauted a capitalist to develop the invention. D. 
Gingold, 2 97 Cherry St. , New York City. 

S I T U AT I O N S  A N D  P R O F E SS I O N AL 

O P E N I N G S. 

TI A S  YOUR B U S I N ESS U S E' F O R  A MAN who 
can devise and execute plans for advertising <le
veloping sales, minimizing ex pense through labor
saving' methods, accounting, finances, credits aud 
collection s ?  AdvPl'tisrr has original ideas, thor
oughly practical expe riPIl('e, s('veJltpen years corpo
ration secretary, the last fourteen i n  prominent 
eompany, in ,vhich he successfully handled a mil
lion dollar advertising appropriation and to which 
h p  refprs. Other high-dass references. G. S. 
Curtis, 299 Mercer St. , N .  Y .  

\" ANTED.-CommisRion salf'sman to handle belt
ing i n  th{� Southern States. "�rite t o  the F. Rani
ville Co., LeathC'r BE'lt �fanufacturers, Grand 
Rapids, Mich. l\Ipntion this paper. 

E N G I N E E R I N G  WAN TS. 

\V A N T E D . -ArtirIes t o  manufn.cture in either 
wood or iron. by ,veIl-equipped foundry and machine 
shop. Y psilanti Machinp 'York s,  Ypsilanti. Mich. 

tlOLE A Gl£ N'l' S  leOR R lI<Jl<' L E R ' S  INSTRU�fEN TS, 
O t t ' s . Panto;!raphs, Drawing and Blue Print Paper, 
D l'a w l llg Boards, 'I'H ble s ,  RQuar€s, Triangles, etc . ,  
Eugine('l's' a n d  Builders' rrransits, a n d  Levels o f  
Bpst l\lal{ps. Send f o r  illustrated catalogue, Vol.  
I l l .  ��. '''('her & C o . ,  E n gineers' and Draughts
men's Supplies, 1 1 25 Chestnut St. , Philadelphia, Pa. 
Branch House s :  St.  Louis and Baltimore. 

H OT E LS A N D  R E S O RTS. 
.JAMESTO W N ,  OPPOSITE N E WPORT. Thorn

dyke Hotel and 8 new cottages, furnished. Charm
ing loration o n  shores of N arragansett Ray ; 1 5  min
utes t o  N'e\vport by fen,}' .  P. H.  Horgan, N ew
port, R. 1.  

P R O F E SS I O N A L  C A R DS. 
LAN DSCAPE ARCHI TECTS. J. H .  Shepard & 

Son, a02 Euclid Ave. , Syracuse, N. Y. Twenty-five 
years' experience. 

LA N D SC A P Fl  A R C H I TECT. W m . Webster, 560 
North St. ,  Rochest('r, N. Y. Established 1853. 

B O I LD A T  COST. Town or Country .  W. II .  A . 
Il ol'sfall, Architect, 1 8  and 20 East 42d S t . ,  New 
York,  N .  Y .  'reI. 2968-38th. 

LANDSCAPE ARCH I TECTS A N D  C I V I L  E N G I 
N E ERS. 'Yohl(�rt & Walberg, Broadway . N e w  York, 
224 StellbC'1l Girard Buildiug, Philadelphia. 

BEAU 1' I F O L  HOMES. Send for ou r fine portfolIo 
of photographs of low CORt homes, well planned, 
p ractical and artistic. Tb(',V have n o  superiors. Post
paid, 25 centis, silver. Knapp & "Test, Architects, Dept. B, Oolmau Building, Seattle, U. S. A. 

Scientific American 
Caps and blasting fuses, detonating, AetIia 

Po\vder Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,843 
Car couplin�s, vertical plane, N ational Mal-

leable Castings Co. . . . . . . . . . . . . . . . . . . . .  52,916 
Cards, play ing, New York Consolidated Card 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  53, 052 to 53, 054 
Cards, playing, United States Playing Card 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53,063, 53,089 
Cement, hydraulic, Utica Cement l\lanufac-

turing Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  52, 892 
Cheese, Popper, Gray & Co . . . . . . . . . . . . . . . . . 52,890 
Chocolate, Societe Generale Suisse de Choco-

lats . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52 . 937, 52,938 
Cigarette paper i n  all forms, L. Kehlmann . 52,913 
Cigars, P.  "Teinreich . . . . . . . . . . . . . . . . . . . . . .  52,921 
Cigars, cheroots, and cigarettes made of 

Cigar tobacco, Cayey-Caguas Tobacco Co. 52,902 
Circuits. device for connecting branch and 

main, H. T. Paiste Co . . . . . . . . . . . . . . . . .  52, 900 
Clocks and \",atchcs, "Testcrn Clock Manu-

facturing Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  52,989 
Coats, rainproof, L. E .  Hess . . . . . . . . . . . . . . . .  52, 828 
Coa ts, vests, trousers, and overcoats, M .  

W i l e  & Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . .  52,959 
Collars and cuffs, "'""illiam Barker Co . . . . . . .  52,841 
Cooking and household utenSils, enameled 

steelware, 1\1. Stransky . . . . . . . . . . . . . . . .  52,939 
Cotton batting, W .  Lowenthal . . . . • . . . . . . . .  52,915 
Cotton damask, Rosemary Manufacturing Co. 52,962 
Cotton, felted absorbent, Johnson & Johnson, 

52,956, 
Cotton piece goods, Everett Mills . . . . . . . . . .  . 
Crayons, Amrrican C rayon Co . . . . . . . . .  52, 898, 
Cream separators, De Laval Separator Co. , 

52, 957 
52 , 960 
52, 899 

52, 995, 52, 996 
Culinary utensils made of galvanized ware, 

Lisk lIianufacturing Co. . . . . . . . . . . . . . . . .  52,914 
Cultiva tors, "'hitman & Barnes Manufactur-

ing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52, 863 
Dietetic albuminous preparations, Bauer & 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53, 028 
I�lectI'ic switches and parts thereof, D.  _ & W. 

,a 
oman's 

Hand. in 
Marriage 
and you 

nrust ar= 
range' for her 

future-welfare� 

LIFE 
SURA-NCE 

in 
Fuse Co.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,844 

Electrical appliances, certain named, Hart 
l\1anufacturing Co. . . . . . . . . . . . . . . . . . . . . .  52, 848 

Engines, gas or oil, Temple Pump Co . . . . . . .  52,920 
Envt>lops and paper, C. J.  Cohen & Son, . .  

52, 879 to 52,881 
Extracts, Sprague, Warner & Co . . . . . . . . . . .  52,014 The Prudential 
FabriCS, certain named, U nion Fibre Co . . . .  53,018 
Jj�'eathers, ostrich, ,"V. Jj'"'reystadt Straussfedcr 

E'abrik . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,975 
Feed water heaters, N ational Pipe Bending 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,871 
Felt, rOOfing, sheathing, waterproofing, and 

building, Warren-Ehert Co. . . . . . . . . . . . .  52, 988 
Fertilizer, bone, F. S. Roy ster Guano Co . . . .  52 , 845 
Inreworks, hand stick, E.  H. Wagner . . . . . . .  53,023 

'Think this over and send for booklet showing-cosCoI policy af-your age. , If you 
'wish, you could sec�re a policy - payable in : full jo - your wife, or

,
yourseH, on a 

certain date. It" will furnish' Life In-
J 

IJ'ireworks, torpedo, E. II. Wagner, 
53,021, 53,022, 53, 024 

Inour, wheat, Cordell Gin and Milling Co . . .  52, 882 
Flonr, wbeat, Ellendale Milling Co. . . . . . . .  52, 883 
Flour, wheat, Geary Milling & Elevator Co . .  52, 951 
Flour, wheat, Highland M illing Co . . . . . . . . . .  52, 954 
Flour, wheat, Ballard & Ballard Co . .  52,969, 52,970 
Flour, wheat, Security Milling Co. . . . . . . . . .  52,986 
Food, poultry, M .  W . Savage . . . . . . . . . . . . . .  53,012 
11'00d, stock, l\1olassine Co. . . . . . . . . . . . . . . . . . 52,982 
Food, stock, M. W. Savage . . . . . . . . . . . . . . . •  53, 01 1  
Ij'ood, \vheat breakfast, W h catpna Go . . . . . . . .  53,025 
��l'nits, dripd, S .  C.  Tooker & Co . . . . . . . . . . . .  52,891 
Furs in the piece and fur garments, 1tI. 

Bowsky . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  52,946 
Gas burners and mantels therefor, Welsbach 

I,ight Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52, 942 
Glue, gum, and mucilage, liquid, Lyons Inl\:, 

Limited . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,981 
G rindstone frames, 'Vhitman & Barnes Manu-

facturing Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  52,873 
Guns and rifles, shot, "'""inchester Repeating 

Arms Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,927 
Hair and head, preparations for the treat-

ment of the. Hudson & Co . . . . . . . . . . . . .  53,082 
Hair curlers, Magic Curler Co . . . . . . . . . . . . . .  53, 049 
Horseshoes, International Union of Journt�y-

men Herseshoers . . . . • • . . . . . . . . . . . . . . . . .  52, 910 
H orseshoes and calks, N e verslip Manufactur-

ing Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52, 9 1 7  
TIosiery , E. Blood . . . . . . . . . . . . . . . . . . . . . . . . .  52,877 
Insulating compound, E.  CaIman & Co . .  " . . .  52,901 
I n sulating tape, Massachusetts Chemical Co. 52, 857 
Jewelry, sterling silver, 'Theodore W. Foster 

& Bro. Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,840 
Knife sections, Whitman & Barnes Manufac-

turing Co. . . . . . . . . . . . . . . . . . . . .  , . . . . . . .  52,876 
Knives, pocket, A .  Kastor & Bros . . . . . . . . . .  52 , 853 
Knives, pocket, Supplee Hardware C o  . . . . . . .  52. 964 
Laxativps, Frederick Stearns & C o  . • . . . . . . . .  53,076 
Laxativ{'s, K K K  Medicine Co . • . • . • . . . . . • .  53,083 
Lever, lumber hanoling, J.  1\1. Ferriss, J r ., . 52, 846 
Macaroni, spaghetti, and vermicelli, John B. 

Canepa Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52, 980 
Macaroni, vermicelli, spaghetti, and noodles, 

J . B. Canepa . . . . . . . . . . . . . . . . . . . . . . . . . .  52,971 
Magazjne or periodical, Currier-Boyce Co . . . .  52, 906 
Mainsprings, timepiece, B . Allen . . . . . . . . . . .  52,929 
1\ledicinal preparations in liquid and solid 

form for internal use, Bristol-Myers Co. , 
53 , 030, 53,031 

Medicinal to"ic and cordial, U .  Wolfe Co . . .  53, 062 
Medicine, certain named, F\ J.  Schmidt . . . .  53, 088 
Medicine for affections of the throat and 

bronchial tubes, Frederick Stearns & Co. 53,037 
Medicine for certain named diseases, Fred-

erick Stearns & Co. . . . . . . . . . . . . . . . . . . . .  53,079 
Medicine for limber neck and roup, poultry, 

surance from date of issue, to date 

of settlement. )f.'1-you: 'should not 

live, policy wilrbe�paid to your wife 
�t once. 

A Most Interesting Proposi
tion to Married People 

\Write for IDfOl'llDtlOD To-Dai WhiJe'Yoo T1dnt af Ir. 

The Prudential Insurance CO. 
OF AMERICA. 

JOHN F. DRYDEN, Home Offke: 
JPresJdent. Dept. 121 NEWARK, N..J-

30 Days Free Trial 
o f  the Sanltury, Economieal 

YOlJ-SEE-lT (THE WATER) . 

Wate r  C oo l e r 
Coolers made in six sizes and to fit any 

bottle, finished in white enamel trimmed in gold and nickel. For office or home. Price 
$6.00 to $ 1 2.00. 

We will send one of our water 
coolers to any reliable person. 
You may use it 30 days ; if per-
fectLy satisfactory, remit for same; 
if not better than any other 
water cooler you ever saw, return it at our expense. 

Milk� '
co�de�;���e

V�;���t ' C��d�'
n

'''ed �1iik ·C�:, 53, 067 Water c a n· 

52, 894, 52,940, G2,941 , 52,987, 53,019, 53,020 not b e c o m e � 
Mower, binder,  rea per, and beade r knife and c o ntaminated 

Note Advantages: 

sickle heads, vVhitman & Barnes Manu- r:ee'i:f��Peud� 'c facturing Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,922 W a t e r  flows Ointment, P. Gary . . . . . . . . . . . . . . . . . . . . . . . . .  53, 080 direetly from Ointments, Foster-McClellan Co. . . . . . . . . . . •  53,075 bottle to f'uu� 
Olives, stUffed, S. J.  Valk & Bro . . . . . . . . . . . .  52, 893 eet t h r o u g h  
°
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k
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Overa
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II 
N
Co

h
' : . . . . . . . . . . . . . . .  5

52
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8
8

3
4 br!�ko�h:-':t�� ac mg, mac nery, . 1 U nng . . . . . . . . . . . . , 

i s  eooled i -

Above cut .is a sectional view of our 
No. 4 cooler finished in white enamel, 
with two-gallon bottle. fce <.:apacity tl?n 

pounds. Price $6.00. Painters' supplies, certain named, G ersten- transit. 
" .. 

Pap�r
or

��� �:�!iop�: ' F'" "A.: 'Fii
'
n

'� : : : : : : : : : : : :  ��:��i N OTHlE.-On, cool" IS cov"cd by b,oad bam patents and we 
Paper, toilet, T . F. S prigg . . . . . . . . . . . . . . . .  52,918 are now prosecuting vigorously several infringements. 
Pens, metallic, Spencerian Pen Co . . . . . . . . . .  52, 860 
Pens, steel, Payot, Upham & Co . . . . .  52,888, 52, 889 
Pianos, Decker & Son . . . . . . . . . . . . . . . . . . . . . .  52, 974 
Pills, R .  H.  N. Johnson . . . . . . . . . . . . . . . . . . . .  53, 044 
Pills and tablets, cathartiC, Foster-McClellan 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5:1,073, 53, 074 
Pills for liver and Lowel complaints, B. T. 

Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53,068 
Pistols, Colt ' s  Patent Fire Arms Manufac-

turing Co. . . . . . . . . . . . . . . . . . . . . . .  52, 903, 52,904 
Plasters, adhesive, Johnson & Johnson . . . . . .  52,955 
Powder, gun, American Powder Mills . . . . . . . .  52,991 
Powde r, heave, Dr. Hess & Clarlc . . . . . . . . .  53,081 
Pump buckets, chain, 'l'emple Pump C o  . . . . .  52,919 
Remt-dies for certain named dispuses, H.  F. 

Edsall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,997 
Remedies for diphtheria, etc . ,  L. d'  Am-

brosio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53, 065 
Remedie s for diseases common to children, 

E. C .  De 'Witt & Co . . . . . . . . . . . . . . . . . . .  53,069 
Remrdies for rhenmatism, etc. , J.  L. Odom . 5H. 087 
Remedy, catarrhal, G. WilSOll • • • • • • • • • • • • •  53,090 
Hemedy for certain named diseases, Moro 

Medical Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  53,086 
Remedy for rheumatism and gout, E.  

Bischoff . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  53,066 
Remedy, neuralgia and headache, Frederi<>k 

Stearns & Co. . . . . . . . . . . . . . . . . . .  53,077, 53, 078 
Safes, nerring-Hall-Marvin Safe Co . . . . . . . . .  52,827 
Salt, P .  J.  L. Searing . . . . . . . . . . . . . . . . . . . . . .  52 ,963 
Sash adjusters and lock,S, combination, L. 

Petraccione . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53, 009 
SeiSSOl'S and shears, E. ForQuignon . . . . . . . . .  52,908 
SC1'apers, earth, Kilbourne & Jacobs Manu-

facturing Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  52, 958 
Scrapple, '1'. Harris . . . . . . . . . . . . . . . . . . . . . . . .  52,978 

Coolers delivered f. o. b. Chicago and New York 

A Loose Leaf Book 
PERFECTLY 

Flat -Open ing 
AND 

Self' l ndexing 
!\lost convenient for 

price bookf', route books, 
p o c k e t  iedg'ers, meter 
books. engag;ement books and aU forms of records which should be kept in convenient, 

accessible form. Better than any card index. These UUnimatlc" 

�O:;f'e�tiy
b
ftU:: oi�e�i�g g:��n�h:�t�b�a�

a
b� i:��;:�ti� 

ul�e.rted or removed from any part. 
The following sizes Bent postpaid on receipt of-price: 

USE 
Screw d rivers, 'Vhitmun & Barnes Manufac-

turing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52, 875 V;:t PO;,ket �:���: ����� ��adsfie1d� ��v��, :�r�tt����.
l�� g�;��g C?�t P��et 

2 1 2  2 
4412 4% 2 x 4 � 50 $0.85 4)5 x 2}4' 50 .95 
612  6 6 x 3>2 50 1 . 20 
532 5% �� � �� � '25 1 .70 
632 6% 125 1 .75 

7732 125 2 . 10 
Sevdng machines and part'3 and attachments, 

Willcox & Gibbs Sewing Machine Co. , 
1 132 

7% 
11 

7% x 4U y, 
1 1  125 3.90 52,925, 52,926 n"k . . . .  

Shade cloth and shades, window, Jay C .  I-----'---'----'---�'--=--'-'--'----I 
:x 8� y, 

Wemple Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  52, 9 1 2  19 other sizes carried In stock 
Sheetings, Carey, Bayne & Smith Co . . . . . . .  52, �)30 
Sheetings and drilJings, Buffalo Cotton Mills . 52, 948 
Sheetings and drillings, cotton, Greenwood 

Shoe
C�����i:i:Il

G��: 'm: ' i:{�i
'
th' ·C� : : : : : : : : : : : :  g�:gb{ ! Shc€s, leather turned, C. O. Timson . . . . . . . . 52 , 8G2 1 . 

Stock ruling � Quadrille, Unruled, Dollars and Cents, Faint Lines, 
Double Entry Ledger and 4�Column Price�Book Ruling. 

Send Jar sample sheets and complete catal,ogue of letT gest 
line of loose�lea.f devices 1hl the world. 

Sieber « Trussell  M.fg. Co .. 4002 Laclede Ave., St. Louis 

Commercial Battles 
are won 

by the applying 01 brains through a per
lect implement lor the accomplishment. 

UnderlNood 
TypelNriter 

with 

WRITING ALWAYS IN SIGHT 
is the perfectly constructed. quick firing 
brain machine that advances the picket 
line 01 commerce. 

UNDERWOOD TYPEWRITER CO .. 241 Broadway. New York. 

Jlmtritan 
fiomts and 6ardtns 

BOUND-VOLUME ONE 
Profusely Illustrated. Lar!!e Quarto. 426 

Pa!!es. Green Cloth Covers Pro
duced in Several Colors. A Beautiful Book. 

Price $3.50 
T h i s  volume. containing house plans, m a n y  suggestions for 

the decoration and furnIshing of the home ; also for the im� 
provement of the grounds and the gardens. is lndispensable to 
those requiring such information. 

I 
MUNN & CO., Publishers of the Scientific American 361 Broadway, New Ycrk 



Scientific American JUNE 2, 1906. ------ ------�"iI:d T.��� ... l ";hovels, Supplee Hardware Co . . . . • . • . • . • . •  52,965 
r4 e ", Sifters, ash, J .  P. Hill . . . . • . . . . • . . • . . . • . . . .  52,849 

, � � � � Hkin foods and complexion creams, G raham 

�",., & : I  �j Skirfsr';."Iid �eft��o�i:�: 'B�o�'';: D�;;�li ' &; ·C� : : g�;g:} Six M i les O u'i 
You don't experiment with a Truscott boat. Smoke distilled from wood, liquid, E. H .  The Car that Wright Co. . . . . . . . . . . . . . . • . . . . . . . . . . . • .  53, 070 

Soap, Monahan Antiseptic Co. . • • • . . . . . . . . .  52,933 

It� � � it reaches,I2!1. EveryTruscott 
motor .s glVen iIie hardesi llnd of workirg test 
on the water-out where the waves mean -

Id Soap, N. K. Fairbank Co . . . . . . . . . . . 53,005 to 53, 007 Dispelled an ea Soap, laundry , J. G. Haas Soap Co . . . . .  : . . .  52, 850 
Soldering tools, electric, L. P. Brown & Co . •  52,900 
Specific, headache, Migranose Importing Co . . 53 , 085 
Spectacles, eyeglasses, and lenses, A. K .  

business. n That's why 

The idea that a reliable, serviceable, 
adeq uate automobile could not be ob
tained for less than three to seven thousand 
dollars has been dispelled since the advent 
of the MAXWELL. 

Even the experts could doubt no longer 
in the face of such proofs as the Maxwell 
cars have been furnishing for the past two 
seasons. 

Every test has left the MAXWELL a 
step higher in the estimation of those who 
do not judge by price alone. 

Let us send you our book of " Facts and 
Testimony. " It will remove the doubt from 
your mind. 

10 H. P. Tour.bout $780 2 0  H.  P .  Touring Car $1,450 
Multiple Dtsc Clutch. Three-point Suspension of 

Motor and Transmission ( Unit) . 
Metal Bodies. No Noise. No Vibration. 

Write Department 22 for Catalogue. 

MAXWELL - BRISCOE M O T O R.  CO. 
Members American Motor Car :\-Ianufacturers' Association 

FACTORIES : 
lI aln Plant . TARR YTOWN. N. Y. 

CHICAGO, ILL. PAWTUCKET, R. I. 
BRANCHES : MaxwelI.Briscoe, Inc., ,"IJ'ew York, N. Y.; Max· 

well-Briscoe-Chase Co., Chicago, Il l . ; Fisher Automobile Co . •  In· 
dianapolis, Ind. ; Morrison Tyle,r MO.tor CI.!.'2. Boston" Mass. ; Max· 
well-Rriscoe-McLoeb Co., DetrOit, MICh. j .oo.a.xwel1 lJ arageRBroOk-

��N& �d.t �o�gnW�::se�t����:'OS Angeles, Cal. ; ichard 

TheWonder Gasoline Motors 

The 

Something" .N e w  Ilud L: p·to.date ' 
More powt.r for less money than any other 

machine on the marl.iet. No  
valves, gears, etc., t o  get o u t  o f  
order. Jump Spark. Ou r  IJ1! 
H. P. marine outfit is a " W INNER." Solid or reversing pro
peller. Our prilcs will surprise 
you. Write to-day. Marine or 
stationary outfits to suit any re
quirements up to 5 H. P. 

�o�'B:R�i�g,SN��a 
;;;k SYRACUSE, N. Y. 

Adirondack 
Mountains 
Are now abont the most central of 

all the great resorts. They have 

through Pullman sleeping cars from 

New York . Philadelphia, Boston , 

Buffalo and Niagara Falls via the 

• 
A night 's ride takes you from any 

of these places to the ceuter of the 

mountains i n  time for breakfast next 

morning. 

For a copy of " The Adirondack Mountains 
and How to Reach Them , "  which is No. 20 
of the New York Central I,ines' " Four-Track 
Series, "  containing a fine map of the Adiron
dack Mountains and adjacent territory, with 
useful information in regard to hotels, camps, 
lakes, riven;;, etc., send a two-cent stamp to 
George H. Daniels, Manager General Adver
t ising Department, Room 26, Grand Central 
Station , New York. 

C. F. DAI,Y 
Pass. Traffic Mgr. 

NEW YORK 
W. J. I,YNCH 

Pass. 'traffic Mgr. 
CHICAGO 

TRADE M ARKS 
DESIGNS 

COPYRIGHTS &C. 
�n,.one sendIng I' sketch and description may 

quIckly ascertain our opinion free whether an 
invention Is prohabiy patentable. Communica· 
tlons stricti,. confidential. HANDBDOK on Patents 
�lInt free- Oldest agency for securtng �atents. 

l'atents taken through Munn & Co. re�elve 
'fIecial -notice, without charge, In the 

$titntifit Jlmtrltan. 
A hl'ndsornely 1II1lstrated weekly. J,argest e1r. 
Qull'tion of any scientific journal. Terms, ,3 I' 
year ; four montbs, $L S01d by all newsdealers. 

MUNN & CO.36 1 Broadway, New York 
Brlbllch Office. IrJfi I' St.. Washington, D. Co 

Hawkes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52,953 
Spices, O klahoma Wholesale Grocer Co . . . . . .  52, 887 
Spices, Gennerich & V on Bremen . . . . . . . . . • .  52,976 
Steel, Crucible Steel Company of America . . . 52, 90 7  
Steel ware, hollow enameled, Lefiler, Thiele 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52, 886 
Story paper, periodically issued, A. D .  Porter 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52, 842 
Stoves, gas, W. M. Orane Co . . . . . . . . . . . . . . . 53,026 
Tack claws, Whitman & Barnes Manufactur-

Ing Co. . .  . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  52, 874 
Telephone switchboards, Sumter Telephone 

Manufacturing Co.. . . . . . . . . . . . . . . . . . . . . .  52, 861 
Tobacco, chewing and smoking, Bloch Bros. 

Tobacco Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . 52,944 
Tonic beverage and extract for making same, 

ca rbonated, Blue Seal S upply Co • . . . . . . •  52,945 
Tonic for the scalp and skin, G .  Timen . . . . . 53,061 
Tonics and medicated wines, Mariani & Co . •  53, 084 
Turpentine, Standard Oil Co. of New York . .  53,015 
Vanilla oil, Corrizo Extract Co . • . . . . . . . . . . . .  52, 949 
Wagons and dump carts, farm, Kentucky 

Wagon Manufacturing Co. . . . . . . . . . . . • .  52,855 
Wagons, farm, Kentucky Wagon Manufactur-

ing Co . . . . . . . . . . . . . . . . . . . . . . . . . . . 52,854, 52,856 
Watches, watch CDses and movements, Phila-

delphia Watch Case Co. . . . . . . . . . . . . . . .  52,859 
Watches, watch cases and movements, and 

parts thereof, New York Standard Watch 

Whi��Y. c: · W: · B':��� . : : : : :_. : : : : : : : : : : : : : : : :  g�:� 
Whisky. Bluthenthal & Bic kart . . . . . . . . . • . .  53, 029 
Whisky, Chicago Distilling Co. . . . . . . . . . . . . .  53,033 
Whisky, J. M .  Davis . . . . . . . . . . . . . . . . . . . . . .  53,034 
Whisky, E. H .  Taylor, J r. & Son . . . . . . . . . . .  53 , 035 
Whisky, .B'euch ter Bros. . . . . . . . . . . . . . . . . . . . .  53, 036 
Whisky, Freiberg & Kahn . . . . . . . . . . . . . . . . . . 53, 038 
Whisky, A. Guckenheimer & Bros. . . . . . . . . .  53, 042 
Whl,ky; H. L. Griesedieck Distllling Co . . . •  53,043 
Whisky, W. H .  Jones & Co . . . . . . . . . . . . . . . . 53,045 
Whisky, Kaufmann, Baer & Co . . . . . • . . . . . . •  53,047 
Whisky, J .  A. Magnus & Co . . . . . . . . . . . . . . . . 53, 050 
Whisky, J. H. F. Schwartz . . . . . . . . . . . . . . . . 53,056 
Whisky, Star Distillery Co. • . . . . • . . . . . . . . . .  53,057 
Whisky, Ii' . J. Taber . . . . . . . . . . . . . .  52,058 to 52,060 
Whisky, W. L. Weller & Sons . . . . . . . . . . . . . .  53, 064 
Whisky . pure malt Scotch, G. S. Grant . . . . .  53, 002 
Wine, Henry Block Co. . . . . . . . . . . . . . . . . . . . . 53,003 
Wine, Charles & Co. . .  . . . . . . . . . . . . . . . . . . . . .  53,032 
Wine, W .  H. Jones & Co . . . . . . . . . . . . . . . . . . . 53,046 
Wines, P .  Gargiulo & Co. . • . . . . . . . . . . . . . . .  53,040 
Worsted, woolen, and cotton-mixed piece 

goods, G riffon Co. . .  . . . . . . . . . . . . . . . . . . .  52, 952 
Wrenches, Whitman & Barnes Manufactur-

ing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52, 966 
Yeast, compressed, Fleischmann Co . • .  52,999, 53,000 

LABELS. 
"Blue Ribbon Crystalac ," for interior var-

nishes, BeCkwith-Chandler Co. . . . . . . . . . .  1 2, 902 
"Ohastan, " for cigars, Chas. P. Stanley 

Cigar Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12,901 
I 'Cingala, "  for tea, B.  Fischer & Co . • • • • . • •  12,885 
" Cresce nt, " for port wine, A. M. Smith . . . . 1 2 , 887 
"Don Renato , "  for cigars, A. G. Henschel 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 , 900 
' .'Don't use can opene r ;  use a nail or some

thing similar , "  for cans, William U nder-
wood & Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12,903 

"Ferro-China Iavarone, "  for a medicine and 
tonic, G .  Javarone . . . . . . . . . . . . . . . . . . . .  12,891 

"Flor De P. Garcia & Bros. , "  for Cigars, 
P.  Garcia & Bros. . . . . . . . . . . . . . . . . . . . .  12, 898 

" Foldum ,"  for toilet paper, Scott Paper Co . . 12,905 
" Jette r ' s  Malt Tonic, " for malt toniCS, Wil-

manns Bros. Co. . . . . . . . . . . . . . . . . . . . . . . .  12,890 
"John M ilton , "  for cigars , H . Sommer Co . .  1 2 , 899 
"Karotone, " for hair tonic, N. Carola . . . . . . .  12, 897 
"Mull' s  Pain Cure , "  for medicine, E. E. Mull 1 2 , 892 
"Pennant , "  for whisky, A .  M .  Smith . . . . . . .  12,88 8  
"Pinozone, "  f o r  a proprietary medicine, 

Lakewood Pine Co. . . . . . . . . . . . . . . . . . . . .  12 ,893 
"Pride of Gloucester, " for cream codfish, B .  

S .  Webber F i s h  Co. . . . . . . . . . . . . . . . . . . . .  12 ,883 
"Pride of G loucester, " for sliced smoked 

halibut, B. S. Webber Fish Co . . . . . . • • .  12,884 
" Protected Roofing ,"  for roofing, Hyndman 

Roofing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12, 906 
"Pure Breath Tablets, " for breath tablets, 

Capron Chemical Co.  . . . . . . . . . . . . . . . . . . .  12, 896 
"Radiozone , "  for medicated preparations and 

articles, Dr. Warner Remedy Co . . . . . • . .  12, 894 
, .  Reliance, " for ladiesf shirt ·waists, S .  

Schlein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12,904 
"Sabo Blend, "  for roasted coffees, Woolson 

Spice Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 , 886 
" Tadellos, " for beer, Ruehl Brothers Brew-

ing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12, 889 
" Wright ' s  Electric Catarrh Cure , "  for a 

jelly-like substance for relief and cure 
of catarrh, G .  H .  Wright . . . . • • • . • • . • • •  12,895 

PRINTS. 
( 'At Your Service, " for wheat, Butcher & Co. 1,668 
"Carolina B rights Cigarettes, Manufactured 

by Wells-Whitehead Tobacco Co. , "  for 
ci garettes, Wells-Whitehead Tobacco Co. . 1 , 674 

"Coulson ' S  Egg Food/ ' for egg food, COUl-
son Poultry and Stock Food C o . . . . . . . . . .  1 , 667 

"Coulson' s  Hog Fattening Meal , "  for hog 
fattening meal, Coulson Poultry and 
Stock Food Co. . . . . . . . . . . . . . . . . . . . . . . . .  1 , 676 

"Dere aint go'n'er  be no leavin ' s, " for food 
products, Battle Creek Break fast Food 
Co. , Ltd. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 , 666 

"Huyler' s Chocolate, "  for Huyle r ' s  choco-
late, Stahl & Jaeger, Inc. . . . . . . . . . . . . . .  1 , 670 

" Liquid Fruits and Diamond Brand Crushed 
Fruits, " for fruit syrups and crushed 
fruits, Liquid Carbonic (10. . . . . . . . . . . . . 1 , 671 

" Nature ' s  Romance , "  for beer, Meek C o . . . .  1 , 672 
• 'Otoe Preserving Co. " for canned c ream 

sugar corn, Otoe Preserving Co . . . . . . . . .  1 , 669 
" Ready for the Storm, "  for rubbers, United 

States Rubber Co.  . . . . . . . . . . . . . . . . . . . . .  1 , 678 
" Slack Cooperage Stoc k , "  for slack cooperage 

stoc k ,  Tindle & Jackson . . . . . . . . . . . . . . •  1 , 68 1  
" The Home of Sierra , "  f o r  beer, Meek Co. . 1 , 673 
"The Hoosier Kitchen Cabinet, Cabinet No. 

142 , "  for a kitchen cabinet, Hoosier 
Manufactnring Co. . . . . . . . . . . . . . . . . . . . . .  1 , 679 

"The Hoosier Kitchen Cabinet, Cabinet N o .  
1 1 1 , "  f o r  a kitchen cabinet, . Hoosier 

Manufacturing Co. . . . . . . . . . . . . . . . . . . . . .  1 , 680 
"The Positive Milk Fever Cure, " for a milk 

fever remedy for cattle, C . A .  Coe, Jr. , 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 , 675 

" Wales-Goodyear Rubbers, " for rubbers, 
United States Rubber Co. • • .  , . . . . . . . . . . 1 , 677 

A printed copy of tile specification and drawing 
of any pateut in the foregoing list, or any patent 
In print Issued aillce 1863, will be lurnlshed from 
this office for 10 cents, provided the name am1 
number of the pateut desired and the date bt· 
glveu. Add ress Muun & Co. , 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in
ventors for any of the inventions named in the tore
going list. For terms aud turther particulars 
address Munn & Co., 361 Broadway, New York. 
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car with the SOI,AR because there is 
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extra handsome. 
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IT MAKE S MONEY 
RAPIDLY 

and pays tQr itself in two days work. 
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PHOTOI"ICOPE 
tor making money. Takes a perfect pho-
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one minute. Thousands in use making 
fortunes tor their operators. Booklet 
and price· list free from 

M. S. KLINE 
45 N. Division St., BUFFALO, N. Y .  

METAL POLISHES. -FORMULAS FJR 
Putz Pomades, Pastes. Liquids. Powders and Soar.. . .  for 
polishing metais, are contained in SCIENTIFIC Aru::ERT
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easy payments. Position and union card guaranteed. 
Free catalogue. Coyne Bros. Trade 'Scbools, 239-2<13 
Tenth Avenue, New Y �rk. Chicago. St. Louis. 

Watch Making and Engraving School 
We teach the trade thoroughly tn three to six months. 
You can earn money while learning. Positions guarana 
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e
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���:itnte 11m Grand Avenne, Kansas City, Missouri 
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l.EARN WATCHMAKING 
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WANTED 
A Thoroughly Competent 

Master Mechanic 
Familiar with all  details of modern shop practice 
and management, and experienced in the manu� 
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Room 4 No. 1 3 1 13. 4th St., Cincinnati, O. 
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inspected meat. It is estimated that 6,060.LOO meat 
inspection st.amps, of two kinds. Will be required. and 
65,000,000 labels, or the necessary number of another 
Buitable device for marking inspected meat. Proposal 
sheets, specificati 1 1ns and samples may be obtained by 
addressin� tbe Chief of the Bureau of Animal Indus
try, Washington, D. C. Bids will be received upon all 
or any one of the enum erated items. JAMES W!LSON, Secretary of Agriculture. 
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Some Facts Concerning 

T h e A m e r i c a n a  
The latest in publication and the most 

modern in treatment. 
U ni versal in its information. 
Entirely new-not a revision. 
The most complete and practical Encyclo. 

pedia ever produced in any country. 
Has over 1 ,000 eminent contributors-the 

greatest number of scholars and author. 
ities ever engaged upon a similar work. 

LeadinlJ articles are written by recognized 
authorities and signed with the author's 
name and designation. 

The work has been prepared to meet the 
universal needs of the American people, 
and its articles, while thoroughly scien. 
tific and scholarly, are written in a clear, 
concise and entertaining style, intended : 
to furnish reliable information in the 
briefest possible space. 

U I am delighted with the Americana. It .eems 
to me to be superior to any encyclopedia which I 
pos..... It is thoroughly up-to-date, modern and 
reliable. "  W. J. HOLLAND, 

Director Carnegie Museum, Pittsburgh. 
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T o  the Ame r i c an P e op l e : 

We d e s i r e  t o  c a l l  a t t ent i on t o  the 
c ompl e t i on o f  the new Ame r i c ana , i s su e d  

und e r  the d i r e c t e d i t o rship and p e r s onal 

sup e rvi s i on o f  Mr . Fr e d e r i ck C onve r s e  

Beach , Edi t o r  of t h e  S c i ent i f i c  Ame r i c an ,  

a s si s t e d  by a Board o f  eminent Department 

Edi t o r s  and by m o r e  than one thousand c on

t r i but o r s - - l e ading s cho lars and aut h o r i 

t i e s in the Uni t e d S t at e s , Canada and 

S outh Ame r i c a . 

Thi s great w o rk , pub l i sh e d  by the 

S c i ent i f i c  Ame r i c an C omp i l ing D epartment , 

w i t h  our ful l c o - o p e rat i on ,  w e  a r e  c e r t a in 

w i l l  b e  f ound s t andard in i t s  inf o rmat i on 

and fully e qua l t o  the r e put a t i on o f  the 

S c i ent i f i c  Amer i c an fo r a c cura cy and r e l i 

ab i l i t y .  

1 6 Volumes , I l lustrated 
NATIONAL� SYSTEM OF 

Expert 

. Authorities 

THE AMERICANA is 
the work of a thoroughly 

organized body of skil led 
experts, each selected for his 
special fitness and intimate 
knowledge of the subject as
signed to him. These trained 
and progressive workers have 
struck out into new paths ; 
they have proceeded upon 
an entirely new plan and 
that plan embodies the idea 
which has a d v a n  c e d our 
country to the front rank 
among the nations-the idea 
of reaching the core if things 
by the shortest method. 
This is the American Plan. 
You' l l  catch the spirit of it as 
you turn the pages of the 
work and note its conciseness 
yet comprehensiveness, while 
the names of the eminent 
writers of the signed articles 
are an ample assurance of 
accuracy and authoritativeness. 

ti l consider it in every respect the best encycioM pedia published. "  
P. N .  JOHNSTON, 

Reference Librarian, 
New York Public Library. 
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, ' f , : '1  aU prahahi!it�. be:. ... .!ifesentell£e flrr 
I the roofs of many of the PennsylVania 

State penitentiary buildings. On the 
older buildings it  has been giving good 
service for over twenty-five years and 
subsequent roofing needs have invariably 
been taken care of with "Taylor Old 

Bausch &, Lomb Style" tin. 
In securing a fitting roof for substan-

JUNE Z, 1906. 

Motor Value 
The Cadillac is undeniably the 

' greatest automobile value ever 

offered-not alone in fairness of 
price, b ut in the satisfaction and 

everlasting service received fol' 

that price. In fact, there are few 

establishments, if any, sufficiently 

well equipped to produce 
cars the equal of 

the 

at an 

actual factory cost 
of less than our selling price. 

This is but one of the many 
benefits a Cadillac purchaser 
derives from the wonderful 
combination of equipment, skill 
and experience that backs up 
every car we build. 

The Cadillac couldn't be bet

ter if you paid j ust twice the 

price. Your dealer will tell 

you why. His address-also 

our finely illustrated Booklet 

N -will be sent upon request. 

Model K, 10 h. p. Runabout, $750 
Moder )It; Ligbt Touring Car, $950 
Model H, 30 h. p. Touring Car, $2,500 

All prices f. o. b. Detroit 

Cadillac Motor Car Co •• 

Detroit, Mich. 
l'Iember Asso. Licensed AulD 1'1frs. word Rainbow in a diamond in 

black, three rows of which extend 
the full length of each roll. tial and enduring structures no better I __________________ _ 

For every class of projection where accuracy and 
optical efficiency are required. Catalog free. 

Bausch 6. Lomb Optical Co. 
Rochester. N. Y. 

LUF'KfN 
TAPES AND RULES 

ARE THE BEST. �'or sale everywhere. Send tor 
Catalog No. 16. 

L V F K I N  R V L E C O. 
Sag i naw, M i c h . ,  U .  S. A .  

New York and London. 

............................ 

ilNAIL HOLDER i : A N D  SET : • • 
• THE Nail can be dnven where the hand cannot reach • • 
• Order ro�d��.P

o
C��al��� ;��

e
{;'B oPfin�e.ro�Ts 

t��� it all • • 
• • 
• T H E  L. S. STARRETT C O . ,  • • Ath o l ,  Mass • •  
•••••••••••••••••••••••••••• 

The Way to Get Out of a Hole 
Is Not to Get into It 

"JVICE " TO BVRN. 
Your stOlage batteries will always be full and in a healthy condition if vou have an 
Apple Battery Charger on auto, boat or engine. Furnishes 
sttOady current tha.t 
sparks. Write for 
The Dayton Electrical Mfll. Co. 

9-< St. Clair St., Dayton, .). 

Manufactured exclusively by 

PEERLESS RUBBER MFG. CO. 
1 6  Warren St., New York 

selection could have bee n  made. I Our booklet uA Guide to Good Roofs " Will belp 
you decide what kind of a roof is best for YOll. 

N .  & G .  T A Y L O R  C O M P A N Y  
ESTABLISHED 1810  

P h i l a d e l p h i a 

Yz h.p. engine only, $33. 1 5  
3 h. p. engine only, 44 .00 

'DETROIT Motor New Model 
�uro�� 1 9 0 6  

The Smoothest Thing That Runs 

�h!S;�s�i�c;t: hl�� �����:l
n
!l �����f

e
�i�rfn��}���� means every 

piece of metal testpd-uot by rule of thumb, but by sClentl1ic methods, 
on a

���!
n
1;o�����I�:�!��r:o���exfE¥MiT AUTO-MARINE MOTOR 
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v
��kin�

a
lo:o�o °Aeu

o
[���:�i�:

e
f1�soUne engines 

this year, not merely assembling parts made in various factories. 
WE MAN U FAC T U R E  T H E  M OTOR C O M P L E T E  
A N D  G UARAN T E E  E V E R Y  M O T O R  W E  M A h E  

1 Yz H . P. .  $33 . 1 5. Engine only 
3 H. P. will develop 4 H. P., $44.00. Engine only 

iiiiiiiiiiiiiiiiiiiii •••• iiiii�,.iiiilii;:;jjiir=iiiiiiiiiiiiliiiijiliiiiii�ii�r.:1i".�i I For stationary p,)wet purposes, we equlp these engines with (he Auto 
Adjustable Governor, at an addition of $5-making one of the most. 
satisfactory gasoline engines for power purposes bmlt. 

Makes w heelin� a delight. eliminates the druogpry. Do not waE1;te money 
on experiments when you can buy a perfect attacb ment aU ,in one hub. 
Our little bookl et tells all about It and IS mailed free. Write to-day. 

STA N D A R D  C 0 1'tl P  y Torrington, Conn. 

Mullins Pressed Steel Boats 'Can't SinK 
Easier to Ro'W-Absolutely Safe 

M,j.l.de of pressed steel,with air chambers in each end like a life boat. 
Cn�D't leak-crack-dry out or sink-last a lifetime. Every boat 

! guaranteed. The ideal boat for families-summer 
resorts-parks-boat liveries. etc. Strong-Safe
speedy. Write today for our large catalog of row 
boata, motor boata, hunting and 1Iahlng boata. 

The W, H. Mullins CO .. H8 Franklin St. ,  Salem, 0, 

'VrUe for Catalog describing Auto-Marine Motors 1 to 20 H. P. and Auto Adjustable Governor. 
DETROIT AUTO.nA RINE CO. 

75 E. Congress St. , Detroit, Mich. 
F. G. H;�h� ��;���:�t:��r!rp�t�eet, New York 

The only builders of Auto-Marine Eng-ines 
In the World 

r9DAIAun (l .... OESLY4(Q �r'�UMPtAlrs78����: 
16 to �1 South ClIllton Street. 


