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THE THORNE TYPESET­
TING MACHINE, 

There are in the United 
S t a  t e s  2,000 daily and 
nearly 15,000 weekly news­
papers, with f'ome three 
thousand other regular 
p u b  1 i c a t  i o n  s, such as 
mon thlies, quarterlies, etc. 
Besides these stated issues 
of printed matter, nearly 
all of onr large cities have 
one or more publishing 
houses where books are 
prodnced, there being but 
few towns or villages so 
small as not to include 
those finding a livelihood 
at the printer's occupa­
tion. We are emphatically 
a nation of readers. 

The first step in print­
ing, setting up the type, 
is slow and tedious work. 
There are hut few printers 
sufficiently expert to set 
up in a day enough type 
to form a page of the SCI­
ENTIFIC Al\IERICAN. 
Hence inventors have la­
bored for many years to 
perfect machines to do this 
work, and, by their perse­
verance, f'kill and inge­
nuity, have at last at­
tained a degree of success 
which is having a very 
marked influence in the 
printing business. 'Ve 
have heretofore illustrated 
and described different ma­
chines of this character, 
and in the accompanying 
illustrations �how the con­
struction and oppration of 
a typesetting ma c h in e 
which has been steadily 
growing in favor for the 
last eight years, which is 
now in daily use in some 
of our largest and best ap­
pointed printing offices, 
and which has points of 
suppriority that strongly 
commend it tn the trade. 
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THE THORNE MACHINE IN OPERA'I'ION. 

THE THORNE MACHINE-ASSEMBLING THE PARTS. 

THE THORNE TYPESETTING MACHINE. 

f$3.00 A YEAR. 
"TEEKLY. 

The Thorne typesetting 
machine sets up the type 
furnished by the typ" 
foundry, composing the 
line of individual letters 
and characters, for the 
press or for the making of 
plates, as would be done 
by hand, but does not cast 
type lines. It requires one 
operator to manipulate the 
keyboard,one to justify the 
lines, and a boy to at­
tend to the distributing 
cylinder, the latter being­
work not requiring special 
skill. The amo u n t  of 
work done on the machine 
of course varies with the 
expertness of the opera­
tors, but. an average of 
over 7,000 ems per honr, for 
all the working hours of 
one month, working seven 
and eight hours a day, is 
given as the performance 
of one machine in the com­
posing room of a promi­
nent New York newspaper. 
This is only an average, 
however, in the regular 
work of the establishment, 
where five of the llJachines 
are now employed. COIl!­
position at the rate of 
9,000 ems per hour has been 
accomplished. 

The mechanism of the 
machine is simple, con­
�isting primarily of two 
vertical cyliuders sixteen 
inches in diameter, placed 
one above the other on the 
�ame axi�. In the surface 
of these cylinders are cut 
ninety vertical channels 
extending the entire It'ngth 
of each eylinder, in depth 
nearly equal to the lellgth 
of a type, and correspond­
ing in width to the body 
of the type to be used. 
The upper cylinder, which 
revolveH, forms the dis-
TrlDuter, anLl into it" 
channels is loaded type, 
face out. from a special 

galley. This operation is very simple and 
rapid, less than five minutes being required to 

(Continued on page 118.) 

DISTRIBUTING TYPE. 

© 1895 SCIENTIFIC AMERICAN, INC.



�titntifit �mttitan. 
ES'.I.'ARLISHED l845. 

MUNN & CO .. Editors and Propriet.ors. 
PUBLISHED WEEKLY AT 

No. 361 BHOADWAY, NEW YOI�K. 

O. D. MU�N. A. E. BEACH. 

'I'I'ltlliS Fllit 'l'IIE ,",CIESTIFIC A,UEIUCAI\. 

One copy, one vear, for the U. S., Canada or Mexico ...... ............ 83 no 
One copy. six months, for the U. S., Canada or .:\lexico . . ... .. .. .... . . . 1 :itt 
One cO

P
Y,one year,to anyforeigncQnntry belongin�to Postal Union. -4 UO 

Remit by postal or express money order, or by bank draft or cheCK. 
lUUNN &: CO., 361 Broadway, corner of Franklin Street, Kew Yorll. 

The �ciell[ific Amerlcull �lIpplelllellt 

is a distinct paper from the SCIENTIFlC Al\.iERICAX. 'l'H"F. t:o;LJPPLEMF.N'!' 
IS issued weekly. Every number contains 16 octavo p�e8, uniform In Slze 
with SC1EN'l'U'tC A:HERIC.A�. '1'erillS of subscription for 8UPPLEl\-IKNT. 
'5.00 a year, for the O. S., (lanada or }:lexico. $6.00 a year to foreign 
couvtrie� bdonllin� to tbe Postal Union. Single copies 10 cents. Sold 
by all newsdealers throughout the country. See prospectus, last pu,-:e. 

(!otllbiut.·d Ital�s.-'!'be SCIE�TJFIC AMERICAN and SUPPLEMENT 
will be sent for one vear, to one address in U. S., Ca-:- ada or :\lexico. on 
receipt of seven dollars. '1'0 foreig-D countri es within Postal Union eight 
do!lars ana fifty cents a year. 

J citutific !mtricau. 
THE UNITED STATES CRUISER COLUMBIA. 

We record�d recently the rapid voyage of our new 
war steamer the Columbia, from Southampton to 
New York, the object being to ascertain the reliability 
and fastest speed the ship is capable of on an ocean 
voyage. The tillle made was seven days, less eleven 
minutes. This comes within a few hours of being as 
quick a passage as the best of the regular American 
liners in the merchant service, and is probably the 
fastest speed ever made by a war vessel of any class on 
a continuous voyage of the same length, about 3,000 
llIiles. 

We infer, however, from the official report of Capt. 
Sumner, that the Columbia had a narrow escape from 
breaking down in her boilers, and probably another 
similar- effort would use her up altogether. 

The report says: With a smooth sea in the English 
Channel the ship made 18 to 19 knots an hour. With 
all the hatches on the foreca�tle down, considerable 
water came on board. The maximum roll was nine­
teen to port and seventeen to starboard. The ship 
was steaming 17 to 19 knots an hour on an allowance 
of 200 tons a day. At 12:10 A. M., July 27, a tube blew 
out in No.6 connection of boiler F, and the boiler was 
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duty in the fire rOOlllS for the whole run, and forty­
eight more men frolll deck have been employed below 
for some days in supplying the lower bunk�rs with 
coal from the wing passage�." 

She had on board ou starting from Southampton, 
1, 862 ton�, of which she con�umed 1.474 tons, leaving 
328 tons on board when port was reached. 

• •• • 
CHINCH BUG EXTERMINATION. 

One of the destructive pests of the West is the chinch 
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bugs of the farms of Minnesota. The results attained 
are, so far, very satisfactory, and it is probable, from 
what has already been accomplished, that in the future 
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and, it may be, totally eradicate it. 
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In any event, the investi!!,ations are proving t.hat 
there is an important economic side to the work, and 
it is but fair to say that thousands of dollars will be 
saved to the farmers by the spreading' of the disease. 
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the most serious dangers besetting the crops. 
In brief, the method employed is as follows: 
The disease, whieh is known as the Sporotrichum 
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many hundreds may convey it to other hundreds. it is 
not 10l1g before the disease is spread to an enormous 
extent. 

A tiny portion of the disease, to start wit.h, is placed 
in a good medium for culture-agar-agar, corn meal, 
and beef tea and ordinary potato being the mediums 
mo�t in use-and then the disease spores develop with 
marvelous rapidity. All the instruments for breeding 
the disease are of the most improved pattern and the 
sterilizing outfit is complete. 

It has been known for several years that this disease 

was a deadly foe to the chinch bugs. This practical 
application of the knowledge is a distinct and import­
ant step forward in the way of utilizing interesting 
and thoroughly scientific information for the economic 
advantage of the farmers of a vast region of country. 
Complete ultimate success seems assured, and the seve­
ral thollsands of dollars appr opriated by the Minnesota 
State Legislature last winter for the carrying on of 
Prof. Lu!!'ger's experiments seem to have been well in­
vested. Mr. R. H. Pettit, recently of Cornell University, 
New York, is assisting Prof. Lugger in the work. 

A. S. H. 

ELECTRICAL ITEMS WORTH REPEATING. 

The conductivity of metals decreases and that of 
some bad conductors or insulators increases with the 
tern perature. 

A current of one ampere, flowing through a resist­
ance of one ohm, develops therein 0 24 heat unit per 
second. 

Printers' roll composition makes an excellent flexible 
mould, but in electrotyping- it can safely be used only 
in a saturated plating solution. 

A horseshoe magnet will lift a load three or four 
times as great as a bar magnet of the sallie weight 
will lift. 

One legal ohm equals 1'0112 British Association 
units; hence, to transform resistances expressed iu 
British Association units to legal ohms, the numerical 
values have to be reduced by about one-tenth per 
cent. 

Plumbago brushed over the face of a meda.l or other 
metallic object-an electrotype copy of which is desired 
in intaglio-will prevent the copper or other ml'tal elec· 
trically deposited from adhering. 

In winding an arlllature, if it is found a coil has 
been wound in the wrong direction, it is unneces�ary 
to unwind it. It is just as well to reverse the connec­
tions with the commutator. 

Field magnet cores, for ring machines, should be 1'66 

times the diameter of the arl1lature core, if of wrought 
iron, or 3 times if of cast iron. For drum machines the 
figures are 1 '25 and 2'3. 

In designing a dynamo, the field magnet should be 
as strong as possible. An increase in the strength of 
the field increases the induction and the electro·motive 
force, or what amounts to the same thing, permits of 
decreasing the length of the armature for a given 
voltagfl. 

Gutta pereha heated in hot water at about 100' F. 
becomes plastic, and will take a fine impression with 
slight pressure. When gutta percha is soaked for a 
few hours in benzole or naphtha, it becomes swollen, 
and if it is then dipped in hot water, it becomes so 
plastic that it may be used with safety on very fragile 
and delicate objects. Specially adapted to electro­
typing. 

In two pole dynamos the proportions of ring arma­
tures vary from a length equal to one-half the dia­
meter to a length equal to one and one-half diameters. 
It is common to make the length eq ual to the diallle­
ter. For drum armatures the length sometimes equals 
one and one-half diameters and sometimes three dia­
meters. It is common to find the length equal to two 
diameters. 

According to Hering, with a suitable field magnet, 
every foot of active wire on the armature of a dyna­
mo will generate abom 1'2 volts, when the velocity 
of the wire is about forty f�et per second. As the wire 
which Ues in the neutral part of the field is twenty to 
twenty-five per cent of the whole amount of wire on 
the cylindrical surface, the active part is seventy-five 
to eighty per cent of the whole. For 110 volts the 
length of active wire will be 1 10 -;- 1'2 = 92 feet of active 
wire, which must be embraced by one pole piece. On 
account of the winding being in two halves, in multi­
ple arc, the length of active wire on one· half of the 
armature surface will be 92 -;- 0'75 = 123, the whole 
length of active wire being 246 feet. The size of the 
wire will be determined by the allowable resistance. 

• • •  
A REMARKABLE HYDRAULIC POWER SUPPLY. 

There has recently been inaugurated at the city of 
Glaegow a system of hydraulic supply works that pos· 
sesses features of special interest. For many years 
the hydraulic hoists and presses in the city have 
derived their power from the mains of the common 
city water supply, which carried a pressure of 50 
pounds to the square inch. While this was a gO(ld 
pressure for ordinary domestic and municipal pur­
poses, it was a low pressure for hydraulic machinery, 
and entailed the use of large oiameter cylinders and 
cumbersome plant; and, as a result of the large yol­
ume of cylindel'!'. there was a correspondingly large 
consumption of water. Following the lead of Man­
che1'ter, it was decided in the new works to a(lopt 
the abnormal pressure of 1.120 pounds to the square 
inch, or one half an English, or "long," ton. This 
was done on grounds of economy, with a view to 
reducing the beavy consumption of water at the 
lower pressure. Water at 1,120 pounds pressurfl has 
22 times the efficiency of water at 50 pounds pressure; 
and to effect a certain unit of work there will be re-
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q uired only 1-22 as much water at the higher pressure. 
Against this is to be reckoned the cost and operation 
of  the powerful pum ping engines, accumulators, etc. , 
and the m assive piping and plant, that is rendered 
necessary by the enormous pressure they develop; 
and also the extra care and more costly maintenance 
th ereby i nvol ved. These latter items, however, are 
relati vely iIlsignificant com pared with the vast saving 
of water. This is shown by th e figures of Mr. Gale, 
th e water engineer of the city, who estimates th at a 
customer whose bi l l  is at present $350 will receive the 
same power for $200 uIlder the ne w system . 

It would appear that this system of h ydraulic sup­
ply from a central station has long passed out of the 
experimental stage. The first experiments in this 
d i rection were carried out in D ublin , Ireland, i n  1802. 
The developmen t, by Sir William Armstrong, of the 
h yd raulic press led to the laying down of works at 
Hull ; and in 1882 to 1884 a large system was estab­
l ished in London, where it has proved a great benefit 
to the public and a complete financial success. There 
are i n  London 75 miles of m ains, carrying a pressure 
of 750 pounds. This operates no less than 2, 300 ma­
ch ines , and y ields a revenue of $250,000. 

T h e  plant of the Glasgow w orks is h oused in sub­
stantial stone buil dings, on the top of one of which is a 
large iron tank of 200, 000 gallons capacity. It consists 
of four large Lancashire boilers, three sets of pu mping 
engines of 200 h orse power each, and two accumula­
tors. Each engin e will pump 230 gallons per minute 
against the accumulator pressure of 1, 120 pounds. 
The accum ulators have rams of 18 inches diameter 
and 23 feet stroke. 

The engines deliver into 7 inch main pipes, which 

have branch 6 inch and 5 inch pipes serving th e  main 
streets. 

Compared with other systems of power supply from 
a central station, this is probably th e least kno wn. 
Steam power, pneumatic power and electricity have 
al1 been tested on a large scale, the pneumatic system 
in Paris and the other two in many places and on 
varying scales. As compared with steam or electricity, 
hydran lic power h as the decided ad vantage that there 
is very littlf' loss ill transmission. The most careful 
methods fail to prevent a considerable condensation 
in the piping of the steam supply, w hereas the hydrau­
lic system, when worked at such a h igh pressure, must 
show an al most inappreciable loss of head by friction 
in the pipes. As a result of the s m all volume of water 
necessary for work at such high pressure, the flow in 
the pi pes would be proportionately slo w  and the fric­
tion light. 

There is no danger from rupture of pi pe s  and escape 
of steam; and owing to the great thickness of the pip­
ing, its useful life will be proportionately long. 

Compared with the electric supply system, the 
superiority of the h ydraulic s ystem is open to question. 
It is freer from risk to the consum er, both in per80n 
and in property, and th ere is less loss in transmission; 
but the great facilities for transmission afforded by th e 
use of electricity far outweigh the risk from fire that 
at present attach es to electrical wiring. 

The relative difficu lties and expense attached to the 
distrib ution of power th rough a building by heavy and 
massive piping, or by electric wiring, are vastly in fa­
vor of the latter. 

There is one feature of a h ydraulic supply system 
that sh o uld be mentioned as giving it special value, 
from a m uni cipal standpoint, and that is th at it fur­
nishes a powerful supply for fire purposes. Water at 
one-h alf ton to the square inch, on tap at any point in 
the streets of a city, constitutes a powerful fire protec­

tion. S uch water could be thrown to great heights 
and distances, and, as an yon e  who has watched the 
hydraulic m in ing of the West can understand, it 
would tear its way quickly through walls and par­
titions, to reach concealed fi res, more rapidly than 
any opening could be made for it by the firemen 
themselves. 

It is intended to uti lize the Glasgow supply for 
fire extinction. At the recent inau guration of the 
works, cou plings were made and a powerful stream 
was thrown to unprecedented heightR and distances. 
Th e tests were made in the presence of Sir William 
Arrol, the contractor for the Forth Bridge, and many 
eminent engineers, and was considered highly satis­
factory. 
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meter and will  be placed upon the highest part of the 

I 
upon the wheel with the aid of a torch, without dis­

mid way, 65 feet above the lake level, thus carrying mounting. It is a curious fact that one of his legs is 
passengers nearly 200 feet above the general ele va- an artificial one. 
tion of th e  lake and plaza and giving a command- The Paris Figaro announces that the Emperor of Ger­
i n g  view of all the buil d ings, the grounds and the s ur- many has taken to cyclin g, an d is h aving a t rack built 
rounding country. The wheel will be lighted b y elec- in the neighborh ood of Berlin, to which , however, 
tricity at night; its capacity will be about 250 people  only members of the i mperial fam ily and their guests 
at each revol ution. wi ll h ave ad mittance. 

Mrs. W. D. Grant h as secured from the Commissioner In some placf's it is proposed to tax bicycles to add to 
of Patents an e.ll:hibition of in ventions of women. This the revenues of the county, and the only reason wh y 
will include about 125 mod els. It will be the first ex- th ey are not taxf'd is that the board of supervisors or 
hibit of women's inventions ever made at an American \ other officers do not care to antagon ize the large n um· 
exposition. It will  be separate and distinct from the ber of wheelmen who are among their constituen ts. 
general exhi bits of patent�, which Mr. Seymour will The reasons ad vanced for the proposed innovation are 
make in the Uni ted States Govern ment building. that the extensi ve use of wh eels h as cut down th e 

Mrs. Mary S. Lock wood has consented to deliver a business of li verym en and kindred lines, th ereby re­
lecture on "The Inven tions of Women" on October d ueing th e  taxable property to an extent which sho uld 

21. be made up by the w h eelmen. 
The Department of Colonial Relics will be one of the It is said th at bicycles have seriously i njured the 

most i nteresting departments of th e  E xposition. sale of pianos in England. 
The Art Department promises to be one of the best • '. • 

features of the Exposition. Mr. Horace Bradley, chief DECISIONS RELATING TO PATENTS. 
of the department, has returned from Europe with a United States Circuit Court of Appeals-First 
long list of works of artists of distinction. Many of Circuit. 
the leading artists of A merica will contribute works of WRIGHT & COLTON WIRE CLOTH COMPANY VS. 
art. The work of pict ure hanging was begun August CLINTON WIRE CLOTH COMPANY. 
10. 

.. , ... 
Cycle Notes. 

Appeal from the Circuit Court of the United States 
for the Distri ct of Mas�achusetts. 

A new contrivance has been invented to spot th e 
Decided May 10, 1895. 
Ald rich, J. : 

bicycle thief. A steel spring runs down t h e  rear post Art of Weaving Wire Cloth . -Th e claim of letters 
of the frame connecting with the s mall sprocket whet!; patent No. 239,012, granted March 15, 1881, to G. F. 
a key turns this spri n g, so that when the wheel is in  Wright, for art  of  weaving wire cloth, sh ould not, if  
m otion the sprocket wheel hits against it, m aking sustained, be construed so broadly as to gi ve a m ono­
a click ing noise which can be h eard a long dist ance. poly of all the means for straightening or swaging wire 
When the owner wishes to ride, the key is  turneLl back in the wire weavi ng industry. 
and the spring falls against the in ner wall of the post. N .. 

T ., K· Y· " . , . . Letters patent 0. 239,01 1, granted Jhar�h 15, 1881. to 
he 1- • 1, or cycle �ourlst. s gu� , IS a ve�y effectIve G. F. Wrigh t, for a sh uttle for weaving wire clot h,  if it 

weapon agalllst dogs whIch delIght III worrYlllg cy('\ers. I presents a patentable device does not cover all mean s 
A few d�op� of dilu.ted aqua. am mon�a from th,: n ozzle of s waging turns of twist i�to wire, and the defend. 
of the KI-Yl gun WIll soon gIVe the bICycle-chasIng dog ant's device covered by letters patent No 299 895 
a �esson he will not be li kely soon to forget. A small granted June 3, 1884, to G. F. Wright, for � sh�ttl� 
clIp u pon th e nozzle prevent s  the escape of the am- for weaving wire cloth, in which old and well known 
m onia. means are em ployed, does not infringe. 

The general superintendent of the New York State Under the doctrine that the patentee is entitled to 
RefGrmatory writes us : " T h e  captain of the watch all known and unknown uses to which his invention 
at this reformatory makf's his rounds withi n  the prison may be applied, th e  public is entitled to all uses of de­
proper through the main corridors, a distance of abuut vices covered in expired patent", and the discoverer 
one-half mile, on a bicycle, and w e  find it a very h appy that old means will do a new work is not entitled to a 
suggestion. His  tri ps are s wift and noiseless and h e  
is  thus able t o  detect a n y  duty defect o n  the part of 
the u nder watchmen. " 

M. Reviere covered 523 miles anrl10·29 yards in twen­
ty-four hours on the Humbf'r bicycle. 

When inflating a tire should the rod rebound from 

the air pump , the air valve i n  the tira to wh ich the 
pump i� attached should be exam ined, as there is pro­
bably a leak som ewhere and to con tinue pumping u p  
the tire is only labor lost. 

It seems pretty well agreed th at next year tires will 
be larger than those now in use, more tires will be 
built 1% and 1% inches in diameter. It is probable 
that the b icycles will h ave larger tubing. 

A convenient way of tightening the ch ain is to un­
screw the n uts on the rear hub , to allo w free moving 
of the rear u pper brace. then pull t he wheel out until 
the chain is to the desired tightness, then re·tighten 
t h e  nuts on the rear h u b. 

A curious bicycle has been invented by It resident of 
New York City. The pedals, instead of acting on the 
wheel by means of a chain and sprocket w h eel,  are 
practically pump handles and force water to a w ater 
wheel attached to the rear wheel of the cy cle. 

It is stated that the factories which are de voted to 
bicycle manufact uring in t he United State;; now h ave 
a capacity of 560, 000 bicycles per annum. Man y of 
the factories have more than doubled the size of 
their plants within a few months. It is said that 
the cost of prod ucing a first-class bicycle varies from 
$25 to $35. 

There is a bicycle which is bei ng introduced in Eng­
land for elderly persons which is called a " bantam." 
It has very low wheels. 

The latest t hing for the army is a cannon mounted 
on a twin bicycle. The cannon itsel f is a steel rifled 
affair 34 inch es in length, and weighs about 50 pounds, 
and is swung between the rear wheels, resting upon 

monopoly. 
If patf'ntable at all, a combination of old mean s 

with improvem ents adaptin g  it to new and non-analo­

gous material and use, a patent will be l imited to the 
combination modified by the im provements. 

.. , ... 
Photography in Musical Rcsearch. 

The mot ion of a pianoforte wire when struck has 
been recently investigated by Kaufmann, whose paper 
on the subject is accompanied by a set of interesting 
photographic records. By vi brating the wire in front 
of

' 
a lum inous slit and t h rowing the i mage of it upon 

very sensitive paper rotating u pon a cylinder, a wh ite 
l ine is traced upon a black ground. This line, which 
is due to the i nterru ption of the l u minou s slit by th e 
opaque wire, exhibits all the motions of the partic u lar 
point in the wire which is crossed by the slit. In orJer 
to bring the plane of the slit into exact coincidence 
with the wire, 1m im age of t.hp >:lit.. prorlllced by a lens 
with the aid of the electric arc, was th rown upon the 
wire itself. Since the hammer str uck the point photo­
graphed, the motion of the wire was tract'd from the 
very first, the commencement of the vibration being 
the most interesting stage. Hard and soft ham mers 
were tried, th e latter corresponding to those actually 
u�ed in t he piano. It was found that the du ration of 
contact is longer with feeble t h a n  with hard striking. 
As th e force increases, the d uration of contact rapidly 
approaches a limiting val u e  equal to that of a hard 
h am mer of equal weight. But the practically most 
important result was the proof that wh en a wire is 
struck at a point between one-�eventh and one-ninth 
of its length, the fundamental tone h a s  a maximum, 
and th e harmonics are very feeble. H ence a wire thus 
stru ck gives its  strongest and richest ton e.-The 
Optician. 

• ••• • th e connecting axle, and is further supported from A Pin Machine. 
Atlanta Exposition Notes. above. The cai sson containing the ammunition is 

The C hief of the Departm ent of Public Comfort has ca rried on another duplex. Four artillerymen equip a 
arran ged with t h e  Pull man Sleeping Car Company battery. They furnish at once the gun crew and 

for three h undred sleeping cars to be parked o n  the m otive power. 
railroad sidi ngs in and near Atlanta. Th ese sleeping It is reported that a septuplette wheel, which is 15 
cars will accom modate between 7, 000 and 8,000 people feet 6 inches i n  length, is now being mad e in Europe, 
and the berths will be rented for $1 per night. Th e  and will shortly be sh ipped to this country. Its prin­
listing of rooms by the pu blic comfort d epartment has ci pal use will be for pacing. 
been very satisfactory and includes apartments in some Beware of a clicki ng sound in your machine. 'fhe 
of the handsomest residences in the city. chances are that it is cau�ed by the balls in a loose 

The gates of the Exposition have been closed and a bearing, and this demands immediate remedy. 
twenty-five cent ad mission is charged to keep off the A new record for Great Britain was made at Putney , 
crowd du rin g  the period of installation. England, on June 26, by Mr. Barden , who made a 

One of the interesting features of the Exposition will mile in 1:501. 
be the P halllix Wheel, which will be 125 feet in dia- I A lamplighter of Elizabeth, N. J., does his work 

Among the o perati ve exhibits that wi ll be shown i n  

Machinery Hall at the Cotton States and Intt'rnational 
Exposition is a pin mach ine. It is in two parts, the 
first of which m akes pins and the �eco n d  sticks t h e m  
in paper. This will b e  done in full view of th e visitors. 

A slender thread of brass wire is started in 0ne en d of 

the machin e. It is c ut, poillted and the head put on, 

and the com pleted pin is dropped into a bath which 
plates it with white metal. Frolll this receptacle the 
pins are dropped into a sifter, which carries them rap­
idly to the sticking machine, where they are stuck in 
regu lar rows in the paper, an d a complete paper of 

pins is turned out. The mechan ism of the mac h inery 
is delicately elaborate, and it will be one of the most 

interesting exhibits in the Machinery Hall. 
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AN IMPROVED SAW. 

According to t h e  i m provement represented in the 
illustration, the saw blade can be readily gaged to 
permit the operat or to c u t  to a desired depth. A 
patent has been granted for the invention to Henry J. 
Edlund, of t h e  Kings County H ospital, Kingston 
Avenue, Flatb ush, B rook lyn,  N. Y. The sa w back is 
d etachable, and is made U-sh aped to fit both sides of 
t h e  blade, the middle portion being formed with a 
proj ection adapted to engage a notch on the outer end 
of the blade, to hold the baek i n  position when used 
as a back. The free ends of the back portion extend 
th rough recesses in t h e  handle and are fastened in 
place by a thumb scre w, the two ends of the back be-

EDLUND'S HAND SAW. 

J citutific �mttinul. 
the loose Ilut,  and against itl:i iuuel' end /its a flange o f  I A PNEUMATIC TIRE INFLATING VALVE. 

the axle, the outer end of the hub being closed, pre· The illustration represents a simple and inexpensive 
venting the pas�age of dust and othel' im purities to valve for the inflation of pneumatic tires, one which 
the bearin g. It will thus be seen that the wh eel IlIay protrudes b u t  l ittle from t h e  wheel rim, is easily se­
be readily removed from the axle, to lubricate or for cured in place, is airtight and dustproof, and not 
repairs, without the use of a wrench or other tools. liable to get out of order. It h as been patented by 

.. , • , .. Frank Gustaveson, of Wabasha, Minn. A metal 
'rile l�roze n III i I I. I n d u s try. sleeve extendin g through t h e  rim incloses a rubber 

Canada's representati ve in Denmark reports th at. dur- and can vas sleeve extending into the tire, and in this 
ing the past year a new industrv h as been established 
there w h ich promises to pro v� both profitable and 
serviceable, and w hich might be fol l o wed with equal 
success on this sid e of the water, viz. , the sh i pment of 
frozen milk to i8rge cities. A year ago a Danish mer­

c hant experimented in this direction 
by taking Danish milk, which is pe­
culiarly delicate and rich in flavor, 
freezing it by the use of ice and salt, 
and sending it in barrels by rail and 
steamer to London. On its arrival 
the milk pro ved to be as s weet and 
well ta"ting as if it had been j ust 
drawn from a cow in the middle of 
Sweden. The m ilk was so much in 

�\�, \�\ demand and proved so profitable an 
article of comm erce that the exporter 
immediatel y took out It patent on the 
shipment of frozen milk from Sweden 

ing also similarly connected with each other at the and Denmark to London. He then sold th e  patent to 
rear of the saw blade when the back is used as a gage, a stock company with large capital, which, on Febru-
as sho w n  in the illustration. ary 1 last, bought one of the largest Swedish cream-

.. I • , .. eries, converted it into a factory, and, having put in a 
Millillg Neal' tile Eqllator_ special freezing apparatus, began, on May 1, the ex- GUSTAVESON'S PNEUMATIC TIRE VALVE. 

W. H. Adams, of Grass Valley, has a letter from his port of frozen milk in large quantities. 
brother, Jas. B. A.dams, who with three 01' four com- When the m ilk is recei ved from the farmers it is sleeve is fitted the valve casing, made with an exter­
panions are worki ng for the Playa de Ora Mining pasteurized, that is, heated to 75° C. , and then im- nal flange embedded in the interior sleeve. Cen trally 
Company, in Ecuador, S. A.,  200 miles back from the mediately cooled off to about 10° C. , and now the freez- in the val ve casing is  an ai r passage and valve seat; 
sea coast. The mine is three degrees from the equator, ing is comUlenced. Half  the milk is filled into cans th e val ve being preferably faced with rubber or simi­
and they suffer t h e  d iscom forts of heat, tornadoes and and placed in 11 freezing apparat us ,  where it will be lar material, and the air passin g around the val ve, 
insect pests. At times the rainfall reaches ten in ches thoroughly frozen in the course of three hours. The when it is removed froUl its seat, to the interior of the 
in an hour. the stream s rising twenty feet within a frozen milk i s  then filled into barrels of pine, the tire. A wire across the inner end of the valve casing 
short space of time. The insects are prodigiou s  in size only kind of wood that can be used. The barrels, p revents the valve from falling out of its chamber. tA 
and continuo u s  in their operations. Vampire bats however, are only half filled with this frozen mil k, th e cap screws into the outer end of the valve casing, a 
stealthily alight u pon a person in deep sluUlber, insert- balance being filled with the unfrozen milk. This rubber washer forming an airtight closure, and to in­
ing their beaks and gorge themselves with his life way of packing has proved to be the only practical flate the tire this cap is removed and an ordin ary air 
blood. Th ere is also miasma i n the atmosphere, and one, as part of the m ilk has to be frozen in order to pump is a pplied. The air forced in by t h e  pum p 
fever prevails. Nothing but liberal salaries could keep the whole cold, and part has to be in a flo wing moves the valve from its seat and passes into the 
tem pt civilized people to remain under all these dis- state in order to get the barrels exactly full, w hich is tire, the back pressure closing the valve when the 
comforti ng conditions. The minin g  operations are necessary in order to avoid too m uch shaking u p on pum p is removed, 
superi ntended by edu cated and experienced white the road, by which the cream would be turned into .. I • , .. 
men, w h ile the h eavy Illanual labor is done by the butter ; the floating masses of ice at the same ti me I Tile Siberian Hallway. 
n'lti ves at very lo w  wages. Besides Mr. Adam�, Ed prevent the un frozen milk settling in the cream . Milk . .  . . .  
win Ryan of North Bloom field is  foreman at the Playa which is  treated in this way has proved to keep quite , . The Trans-B�Ikal sectIOn .o� the SIberIan R�II �ay 

de Ora. Wm. Davis of Nevad a City is located at an- fresh for twen ty-six days. Every barrel hold s 1, 000 IS now com pleted . .The ongmal plans for thIS lme 

other mine, three miles distant. Mr. Bl odgett, a form- pounds of milk, and twice a week th ere will be shipped were aband?ned, owmg to .the fact t�lat they would 

er foreman of the mine, is on the way horne to Nevada fifty barrels, making in all about 100, 000 pounds of h.ave necessItated the carrymg of the lme t� an . ele.va-
milk a week. tIOn of 3,000 feet above the sea, through arId d istrICts City. Five miners from Sierra County h ave l ately 

arrived in the sallie country. The ore taken from the The milk is shi pped to Newcastle, and from there where but fe w settlers could make a liveli hood. A 

P 0 by rail  to large manufacturin2" cities, where I· t  i s  sold more souther. n. 
route has now

. 
been adopted, which, laya de ra is very ric h  and pays the o wners large = 

div idellds.-Min. and Sci. Press. in the streets or in retail stores. It is reported that th?u�h co?slderably longer� will .run. b y  four of t�e 
the patent h as been bought for I reland also at a cost prmCipal l'lve.rs, through regIOns nch m. salt, 

.
soda, sIl-

. ' . 1 . d h of $200, 000, which proves how much t h e  stock com- ve.r, copper, Iron, lead an gold, and m w
.
hlC many 

A HUB ATTACHING DEVICE. 

'l' h e  illustration represent" i mproved means for hold­
ing a veh icle wheel to t h e  axle, preventing dust  from 
passi n g  to t h e  spindle. The improvement has been 
patented by Hartwell T. Lewis, of Calumet, Mich . 
The socket of t h e  wheel h u b  h as at its inner end an 
enlarged portion with an i nternal screw thread, in 
which =re w :s  a nut turntng luu:sely lJetween collans 011 

LEWIS' HUB ATTACHING DEVICE. 

the axle spindle. The nut has a lon gitudinal recess 
adapted to be engaged by the inner end of a pin slid­
ing in bearings on t h e  clip connecting the wooden por­
tion of the axle with the metallic part. The pi n is 
normally spring-pressed to hold it out of engagement 
with the nut, when th e latter revolves freely around 
the axle. but on the outer end of the pin is a knob, 
and on pushing t h e  pin inwardly its inner end engages 
the recess in the n u t, pre venting it from turning on 
the axle  spindle, and allowing the hub to be thus un­
screwed from the nut whenever it  is  desired to remove 
the wheel. A bushing jams against the outer end of 

pany ex pects from this new enterprise. I 
u�me� have. been opened. Some 750

. 
mI�es of . the 

The time may not be far away when the dairy farms SiberIan �aIl way are open f?r traffic, VIZ. , ?h elabInsk 
of the New England and Western States may be send- J t? Oms� I� the west, 500 I� i les ; and Vladl vo

.
stock to 

ing, not butter and milk, but frozen milk and cream, I �ra:skaJa m the eoast,. 250 �Iles. Thus Omsk IS placed 
to th e large cities of both con tinents.-Phil. Record. In dIrect commUnICatIOn WIth Mo�cow a�d St. Peters­

.. . . . . 
Solid Carboni c Acid. 

Dry carbonic acid was distilled mid solidified in a 
wide refrigerated tube i n  which a thermometer had 
been introduced axially. The melting point of the 
solid acid was -56 '7°. The pressure at the time was 
5'1 atmospheres. The point of refrigeration was th en 
observed and found to be -56 '7° at the pressure of 5 '1 
atmospheres. This result agrees substantially with the 
figures found by Faraday. The 
point of ebullition of solid carbonic 
acid is at _79°. Regnault found 
-78 '16 an d Poui l let _79°. Ether 
mixed w i th solidified carbonic acid 
(carbonic snow) does not red uce the 
temperature. Meth yl chlorid e be­
haves quite di fferently. Setting out 
from _65°, the carboni c  snow dis-
solves withou t liberation of gas, and at the moment of 
complete saturation the th ermometer marks -85°. The 
lo west temperature reached by means of carbonic sno w  
i n  vaCllO i s  _1 15°, a poin t which was maintained for 
nearly three hours. -P. Villard and R Jarry. 

Fast L o coln o tive. 

The Bald win Locomotive Works are building a 19 by 
26 inch passenger engine for the C., B. & Q. , to carry 
200 pounds steam pressure and have piston valves, and 
a trailing truck behind the drh"ers. It  will be a sim­
ple engine and is for the purpose of hauling a train of 
six cars from C hicago to Galesburg, 163 m i les, in three 
hours, or at an average speed of 54 '3 miles per hour. 
The grate area is to be large and the locomoti ve w i l l  
be very powerful. T h i s  engine i s  t h e  o utcome of t h e  
competition between the B urlington a n d  the North­
western in mail and fast passenger service. 

burg. Of th e total length of 6, 000 miles from St, 
Petersburg to Vladivostock, about 3, 700 miles have 
still to be completed. 

. . . , .  
AN IMPROVED TUBE CLEANER. 

The self· expanding boiler tube scraper shown in the 
accompanying illustration is easily operated and of 
approved e fficiency. It has been patented by Mr. 
Robert Fari es, and is man ufactured by the Faries 

THE FARIES ltoILER TUBE CLEANER, 

Manufact u ring Company, of Decatur, Ill. It is readily 
contracted to en ter the tube, expanding by a quick 
forward movement and contracting by a reverse motion, 
allowing easy withdrawal. It is adjusted for differ­
ent size tu bes by turning the scraper on the handle or 
turning the h andle in the scraper. The blades are 
readily removed for repairs or rene wal by unscrewing 
a single n ut.  In all sizes larger than 2� inches a ram 
may be employed, with a slip joint adm itting of limited 
withdrawal of the h andle with out moving t h e  scraper, 
when a quick forward movement gives a hammer or 
ram action on the scraper, enabling tight places to be 
passed. 'l'he bars on the scrapers are of hard spring 
steel, the blades of chilled cast iron, and the other parts 
of steel and malleable iron. The scraper is made in 
different sizes for all dimensions of boiler tubes, and 
for water tube boilers an extra strong heavy scraper is 
made. 
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MANUFACTURE OF GLUE AND SIZING. the boil ing operation. This is performed by putting I wall papeJ' and window shade man u fact. urers. To 

Glue is a form of gel atine which,  on account of its about 350 poun d s  of the shred ded skins into a wood en keep the size from decayi ng, an acid preparation is 
impure condition, is employed only as an adh esive vat about 5 feet in diameter and about 5 feet in h eight. added before th e strai ning process. 
medium for wood, leat h er, paper and other sub- About 400 pails of water is then poured over the mate- For hard glue the hot size is run into coolers. These 
stances. The gelatine-yielding substan ces are very rial and the mass allowed to boil for about 2 hours, th e coolers are m ade of wood and are lined with zinc. 
numerous, comprising the skins of all animals, ten- substance �tirred up about every 15 or 20 minutes to They are about 6 feet in length, about 1 foot in width 
dom, intestines, bladders, bones, h oofs and horns. In keep it from settling. The boi ling process thickens and about 6 i nches in depth. 
the preparation of ordinary glue the materia ls used the water to about the consistency of Illolasses and is The coolers, which hold about 125 pounds each, are 
are the parings and cutti ngs of hides from tan yards ; of a brownish color. It is  then run off from the bottom filled to within 1 inch of the top and are allowed to 
also the ears of oxen and s heep, ski ns of rabbits, hares. of the vat into a press and strai ned. 'l'he press is about stand for about 12  hours. They are then brought to 
cats, dogs and oth er anim als. The material first passes 4 by 4 feet square and about 3 feet in height and Ill ade the drying shed and the material l oosened from the 
through a boi l i n g  and strain ing process and th en run of wooden slats. The sides and bottom of the interior box. 'l'his operation is performed b y  m ean s of a p iece 
into coolers, where it thickens into a jelly. The mate· of the press are first covered with h eavy bagging. The of M inch wire made to conform to the sh ape of the 

ill. • I , , I . ' I�' , � 

S L I C E '1  
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rial is then taken out arid cut up into slices and dried 
on frames of wire netting in the open air. The be!'t 
time for dryi n g  i �  in th e spring and aut umn,  frost a n d  
strong dry h eat being inj urious to t h e  m aterial. T h e  
plant from which the i l lustrations were taken m an u ­

factures glue principally from A u stralian and Rus· 
si an cony rabbit skin s. These !'ki n s  are sol d by h at 
man ufacturers . after the hair h as been extracte d, to the 
glue makers in a s h redded form. T h e  glue and �izi n g  
are USE'd principally b y  wall paper an d window shade 
manufacturers, the sizing bei ng rnn into barrels and 
sold in a j elly form . The material eOllles packed from 
t h e  hat manufacturers in 4, 500 poun(l bales, the sh reds 
running about one-sixtllenth of an inch i n  thickness 
and frOID 6 to 7 inch es in length. The first process is 

MANUFACTURE OF GLUE AND SIZING. 

material  i s  then run from th e vat and another piece of 
the bagging placed o ver the top of the fluid , over 
wh ich a board eovering is placed. The material is  
then strained or pressed out th rough th e baggi ng and 
between th e slats of th e  press by m eans of a h ydraulic  
jack.  A pressure of about 20 tons strai n s  the material 
in about 2 hours. 

From the press the h ot liq u i d  or size drops d o w n  
i n to a recei vi n g  v a t  below. From t h i s  v a t  it is run b y  
m eans o f  a hose i nto barreb holding from 4 50  t,o 500 
poun d s each. After each barrel is fil led it is allow ed 
to cool for from 8 to 10 hours until  a skin is formed 
o ver th e top. A cake of ice i s  then put on top of the 
size, if the weather is warlll , which hardens it to about 
the consistency of j elly. In this condition it is sold to 

bottom and sides of th e cool er. The operator presses 
th e wire down to the bottom of the coolers at one end 

and draws it along th e sides, cutting and loosening i t, 
so that by t ll rning th e cooler over it call be taken out 

in a soli d m ass. This 6 foot cake of j elly size is then 

cut up in small cakes about 4 inches in thickness and 

pas�ed to th e slicer. These cakes are turned over on 
their sides and sliced length wise i nto small strips about 

12 inches in length, about 4 inches in width and about 

� of an inch in  thickness. The slicing is performed 

by an a p paratus consisting of a n u mber of fine pi eces 

of wire stretehed tightly across an iron fram e about 
� of an inch apart, the operator drawing the wires 
through the material, cutting or � l icing it up into a 

nll m o er of strips. The strips are then placed upon 

© 1895 SCIENTIFIC AMERICAN, INC.



1 1 8 

drying frames. Th ese frames are about 5� feet i n  
length an d abo ut 2 feet i n  width and are made o f  gal­
vl1nized wire nettin g. 'rh e  frames wnen filled with 
stri ps of glue are placed in racks abou t  8 inches apart, 
so t h at : h e  air can circulate through them. T h e  
frames h old about 2 0  poundo: each , the strips being 
placed so as not to touch each other. In a good, dry 
cool west wind the strips of glue will dry in about 1� 
days. 

D uring the drying process the cakes of glu e  shrink 
up abo ut one· half. When the pieces h ave become 
q uite h ard they are washf1d, to -remove dust from the 
surface and give them a glazed and polish ed appear­
ance. A good q ual ity of gl ue should be free from all 
specks and grit and should have a light bro wnish ye,l­
low transparent appearance and �hould break with a 
glassy fract u re. Under tae influence of heat it en­
tirel y d issolves i n  water, forming a t h i n  sirupy fluid 
with a not disagreeable smell. The cakes w h en tho­
roughly dry are cut u p  into sm all pieces by means of 
t wo revolving knives traveling at the rate of about 
300 revolutions per m i n u te. The pieces of glue are 
first passed between t wo 4 inch toothed rollers which 
hold them in position, and also drawing them forward 
after each stroke of the knife. The pieces of glue are 
thpn packed into barrels ready for the rr::arket .  
T wenty-fivp h ands can turn o n t  40. 000 pounds of siz­
i n g  per day and 25 tons of h ard gl ue weekly. The 
sketch es were taken from the plant of Ch arles De Clyne, 
New D urham, N. J. 

J t itutifit �lUtritau. [AUGUST 24, I B9S. 

to the required measure as much from the continu- ment of this wonderful agency has been from first 
om� line of type in the typeway as will form a line to last a ch aracteristic and typical example of 
of the m easure r8quired by the ne wspaper column or the great law of evolution, beginning with Henry's 
book page in process of com position, changing such apparatus of 1881, and ending, at least until a 
spaces as it may be required to fill the line, and in- recent date, with the familiar key and sounder of mod­
serti n g  hyphens when a division of the last word of ern telegraphy. The work of Morse marks only an im­
the liue makes this necessary. As the justifier reads portant and indispensable era in this  process of evolu­
t h e  line while spacing it o ut, and corrects any errors tion, not its ultimate conclusion, as many writers seem 
he may find therein, the type set by the machines to have some what hastily assumed. Yet, in the grad­
is remarkably free from errors where operators have ually increasing use of the automatic system of tran s­
become expert. Any errors which may h ave escaped mission, p robably destined to become universal in th e 
the attention of the j ustifier are as readily corrected future, we may recognize the possi bility of a compl(l'te 
on th e  gal leys as is ordinary h and-set matter. reversion to the original scheme of Morse, in which the 

The power rf'quired to drive each machine is very alphabetical code will  be the sale survivor among the 
light, th rfle to fi ve machines being driven by one contri butions of others than hiIllself to the general re o 
h orse power electric motor. The mach i n e  is driven suIt. 
by t w o  light belts, one o f  which tran smits power to • , • , • 
the revol vi ng disk and the other parts of th e setting The Trolley System in St. L o u i s. 

apparatus, and the other, by means of an eccentric A cOI'respondent of the Evening Post says : A street 
shaft and pawls operati ng on an index ring attached rail way president in this city remarked to day : 
to t h e  top of the upper cylinder, prod uces the step- " The general introducti on of electricity as a m otive 
by-step motion of t h e  distri bnter. power has brought the officers and men of the street 

The factory of the com pany, where all the machines roads i nto closer relation than that they sustained 
are mad e,  is at Hart ford, Con n.  O n e  of our views under the old syst@m. The primary cause of this is that 
represents one of the rooms in which the assembling it takes a higher order of intelligence to manage a t rol­
of the parts and setting up of the machine is carried ley than it does to drive a m ule. We have regular 
on. It has required several years' work to bring the schools of instruction now wh ich the men must attend, 
machine to its present state of perfection, with adj ust- and this has brought the best of them forward. Abil­
ments so accurate and parts so nicely fitting, and ity is quickly detected by the questions asked and the 
withal working so easily that wear and the possibility interest taken, and wherever ability is  found it is 

• , • I • of breakage are practically eliminated.  All parts which marked for lpromotion. One result of the school of 
THE THORNE TYPESETTING MACHINE. occasion may req uire to be removed for cleaning or for instruction is that it is  steadily red ucing the percent-

(Con tin ued from first page. ) adj nstment may be readily removed by taking out age of accidents, and we expect to get this average be-
load 6, 000 ems of m i n ion. Type used in the machine thumb screws or bolts, thus avoiding the use o f  tool8, low the old average on h orse car lines. Under the re­
is t h e  sam e as used for h and work, but is prepared for and the cost of keeping th e machine in good order gime of the trolley drink h as been absolu tely prohib­
u s e  in Ill ach i n es by being n icked on the side o pposite after it has been once set to work, hardl y  figures at all ited among em ployes, and the well remembered mule­
t h e  foundry nick, each ch aracter, space and quad h av- in the running of one of th ese machines. T h e  factory whacker, whose capacity for wh isk y  was only ex­

ing a combination of n icks peculiar to itself. This pnt- is at present tu rning out five machines a week, and ceeded by his versatility in profanity, is of the pagt. H e  

tillg of nicks in the type is a very inexpensive a n d  there are o v e r  500 machines n o w  in use. They are has been weeded out. It is an indisputable fact th at a 
short job. for which the company h ave special m a- sold for $1. 800 each. far better class apply for the position of motorman and 
chi nes. Each channel in the lower _ cy linder, w hich is As will be readily understood, a different machine i s  conductor than were in the habit of seeking em ploy­
stationary, is  fitted with a combination of steel required for each size of type, i .  e. , a brevier machine, ment as driver or conductor. It is a sort of scientific 
. . wards " on one side. and the combination of nicks of an agate machi n e, a m i nion machine, a pica machine, job now, and not a few fare collectors h ave by dint of 
one particular ty pe. ch aracter or space corresponds etc. In all offices wh ere special attention is paid to study and observation become pretty well in formed 
with the com bi n ation of wards in one channel of the " style, " and where fine work is a particular object, electricians." 
lower cylinder on ly, as shown i n  the sketch ill ustrating the advantages of the Thorne m achine will be at once A mammoth generator and t win engines are being 
the work of d i stri bu tion. The mill ing mach ine for obvious to e very printer, for, although the machine placed in t h e  po wer house of a local company. Mr. 
cutting the channels in the cyl inders was specially itself has so large a number of compartments for Scullin, vice president of the line, when asked if it 
made by t h e  company for th is work, as w ere many of letters and characters, it is a very simple matter for was made n ecessary by increased traffic, said :. 
t h e  oth er tools required in the production of the ma- the j ustifier to place italics or accented letters, chemi- . .  Not altogether. In the winter we expect to use it 
chine, it h aving been fou n d  i m possible otherwise to cal, mathematical, or other symbols, wherever de- as a stove. We intend to heat all our cars by elec­
obtain machines which W01.11d do work of the high de- sired,  all the ch aracters known to a prin ting office tricity in future, doing away with the unsatisfactory 
gree of exactness an d n icety req uired . being as readily av�le for use in the composed coal stove altogeth er." 

T h e  distributing cylinder, h aving been loaded with matter as t hey would be in the work of composition • ' . '  • 
matter for distri bution. revolves with a step-by-step by h and. A n d  the perfect faces furnished by the A Land and Water Steamboat. 
movement. each step bringin g  the diffprent channels of �kil led ty pefounder, for which a printer of the best An interesting steamer is j ust about to be started on 
the dist ri b u ting cyli n d er into exact coincidell ce with class of work is always on the lookout, are al ways some lakes a fe w m iles distant from Copenhagen, t h e  
t h e  channels of t h e  lower cylinder. T h e  lo west types I available for use i n  t h e  m achine, which i s  thus adapted peculittr feature being that t h e  steamer h a s  t o  make a 
i n the channflls of t h e  d istri b uter, when brought over to turn out, with greatly increased facili ty, every dass ! short journey overland, th e t wo lakes being d ivided by 
chan n els in the lower cyli n d er h avi ng com bi nations of of work within the range of the largest and best I a strip of land. Across this a rail way has been con -
w ard s correspon d i n g  with the combinations of nicks eq uipped offices. , structed, crossi ng a high road. which neressitates a 
in t h ei r  sid es, drop i n to such channel s, a spring in errch .. , • � .. gradient on both sides of 1 :50, the metals being ordi-
channel i n suring their positI ve movem ent when the H!story oC the Electric Teleg,·aph. nary rails. At the two ends the rails  h ave been carried 
right place is reach ed. They cannot go i nto any channel An interesting seri es of articles has been contribute d  into and under the water on a wooden struct u re. By 
exeept t h at for which they are nicked ; and as the chan- recently to the Electrical World by Franklin L. Pope, means of piles the steamer is guided on to the rails, 
nels. by t h e  rotation of the cylind er, are madfl to coin- concerning the history of the inven tion of the electro- w hich correspond in position with two wh eel s fixed on 
eide. or match, one h u n dred and twenty times p er magnetic telegraph. A large amount of e v idence is each side of the steamer. The steamer goes then on to 
minute, and as frequently several ch aracters find their presented in these articles on behalf of different ' t h e  rails at •. full speed," and travels up the rai ls on 
respeetive chan rH 'ls at the same step of t h e  distributer, claimants, and the author sums up as follows : the one side and down the in cline on th e oth er, into the 
over 10. 000 ,,=e oan be autOtjltltioally dis tributod in an 1. The fil'8t electro- magnetic appa ratus for producing water, where the propeller again takes over its fnn c-
h o ur. at w ill audible sounds at a di stance was invented, con- tion. The engine is comparatively powerful, and in 

It is  a s imple m atter to take out surp l u s  type in any structed and operated by Joseph Henry in Albany, add ition to the usual propeller sh aft there is another 
channel w h en an excess of a particular letter has been N. Y . •  in 1881. s haft, which, by means of a chain, works the small 
distri buted, or to replenish when a sort i s  exhausted 2. The first electro-magn etic telegraph for producing wheels on which the steam er crosses the rails. The 
before distri b ution s upplies i t. These surplus sorts at will permanent written marks at a distance wa!' i n- boat also h as a powerful brake to m oderate its  speed 
are kept in type founders' galleys placed in a cabinet vented by Profeswr S. F. B. Morse in 1832, and con- down the incline. The steamer i s  44 ft. long, capable 
con venient to the machine, such galleys and cabin ets structed and operated by him in New York prior to of h olding seventy passengers, and the engine indicates 
being furnished with machines. September 2, 1887. 27 horse po wer. All the trials h ave passed off perfectly 

The keyboard resembles that of a typewriter, except 8. The first code of num erical conventional signs satisfactorily. 
that it is  larger and has more keys. The k.!'!ys are capable of bein g intelligi bly wri tten or sounded by This reminds us of t h e  celebrated Orukter Amphibo­
connected by levers, etc. , to pl ungers, the ends of the armature of an electro-magnet was originated by lo!', invented by Oli ver Evans, of  New York, in 1803, 
wh ich when at rest are immediately behind the bottom Mor�e in 1832. which traversed land and water. It was a boat pro­
letters in the channels of the lower cylinder. Im medi- 4. 'rhe first code of alphabetical conven tional signs vided with four wheels, for land service, and a propel­
ately in fron t  of and with its surface level with th e capable of being intelligently written or sounded by ling wheel at the stern for the water. It was driven 
bottom of the l ines of type in the ch annels of the the armature of an electro-magnet was originated by by steam and operated with success. 
lower cylinder is a revolving disk, the axis of which is Alfred Vail in 1837-38. It would rattle along over the ground until a stream 
the same as that of t h e  cylinders. The disk revolves 5. The relay and combined ci rcuits was invented by to be crossed w as reach ed, then plunge into the water, 
rapid l y  from left to right, and, when the operator Morse prior to September 4, 1887. paddle across, then wheel up the bank, and away it 
ton c h es a key, the plunger to which it is attached 6. The lever key, in its modern form, was invented would go. Oli ver E vans was a prolific inventor. 
ejectR the lowest type of the corresponcing channel out by Vail in 1844. • ' .  I • 
upon t h e  di;:k, by which it is carried to the righ t 7. The dry point recording register was invented by Porosity oC Glass. 

hand side of  the mach ine, where it is recei ved on an Vail in 1843. That glass is porous to m olecules below a certain 
end less belt, which carries it to a lifting apparatus, 8. T h e  in verted cup of gl ass for insulat ing the line weight and vol ume has been shown by recent electro­
called the packer, wh ich raises each successive letter wire was invented by Ezra Cornell in 1844-45. lytic experiments made by Prof. Roberts-Austen, of the 
into proper position in a continuous line. The mar- It may be that other doc u m ents, i n  existence and Royal Mint. A current was passed through a vessel 
velo us accuracy and nicety of this operation is one of hith erto u nknown to h istorians, may come to light in containing an amalgam of sodium separated by a glass 
t h e  p b enomenal feat ures of the machine. As one future years which will materially ch ange the aspect partition from mercury. After a while the amalgam 
type follows another, the line is pushed along across the of the question as it appears at the present time, but was found to have lost a certain amount of its weight, 
front of the machine, between the keyboard and the it has been my desire and intention in what I have while the same amount had been added to the mer­
lo wer cyl inder, thro ugh a channel called the type way. h ere written, in the words of Henry, to render accord- curv. The same result was obtained with an amalgam 

At the left of the key board is the second operator, ing to the present evidence scrup ulous and exact of lithium : but with potassi um, whose atomic weight 
who has before him a case containing spaces, quad s, j ustice to all who were concerned in the invention and volume are high, the glasl) could not be pene· 

extra l)orts, leads, etc . • and separates with a grab set of the electro-magnetic telegraph. The develop- trated. 
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WATER VELOCIPEDE. no support and the heat in the tomb was intense, but corrngated sheets, is to make them much more com­

fortable and permanen t, at a small additional expense. 
-American Architect. 

Apropos nf th e  hicycle craze, it appears that the I managed to lean, and at the same time hold the 
next th i n g  in order is a machine of some kind that camera, against one of the wall�, while an Arab b urnt 
will  be, in relation to water, what the bicycle is to land . about one and a h alf feet of wire. The remit fortu­
The SCIENTIFIC AMERICAN o f  June 8, 1895, had an nately is good eno ugh to show the sarcophagus in the 

illustration of a machine called a nautical bicycle, position it  has occupied throughout a l l history ' for 
but although it was nautical. it was not a b icycle in nearly 6, 000 years. The l id and one corner are broken . 

any sense, neith er was it constructed to act on water It is possible to distinguish th e place where the A rab 

as a bicycle does on laud . lit the w ire. and, at th e end, dropped it, besides the 

• · e ·  • 
Car Wiudow.. alld Blind ... 

Car wind ows th at stick fast are a discred it to the 
builder and an aggravation to the traveler. The in­
stances are rare where the design of cars contem pl ates 
that the windows shall remain clospd . General ly  
they are put i n  with the evident intention that th ey 
shall be under the control of pa�sengers. In warm 
weather it is customary for passengers to d esire and 
have the w indo ws open in order to get the benefit of the 
refresh ing inrush of air. The land scape is  generally 
seen also to better advantage t h rough an open win d o w. 

In fact, it was substantially the same d evice that , names of several English tourists on the walls. It is 
m ay be seen an y day in Central Park. It is generally \ also j ust possi ble to see one of the joints between the 
admitted that a paddle wheel d oes not afford the best stones of the wall behind the sarcophagus, but it does 
m eans of securing a l everage on the water, on a small not show very clearly, for even now, though no mor­
scale. tar was used, it is not possible to in sert the finest blade 

The an nexed engravi ng iIlustrfl.tes a machine which between the stones, so perfect was the construction of 
acts in re lation to water as the bicycle does to a solid this m ighty tomb. -R. MacInnes, in the Kodak News. Th ese cond itions will probably not be ch anged 

materially for some years to come. and certainly not 
until m eans are employed to artificially cool cars for 
the summer as carefully as we now warm them i n  
wi nter. W h e n  o n e  enters a car in summer that i s  
uncomfortably warm and is balked in h is efforts to 
raise a window, he at on ce feels that he has a grieY· 
ance agai nst the rail road . This does not help earn ­

ings along any, b n t  tends to t h e  contrary. All objec· 

tionable features that travelers meet with ten d to re­
duce earnings on the l ines tolerating th em . either by 
di verting patronage to other lines or by making tri ps 
less frequent. For th ese reasons speci al attention 
should be given to th e construction of car details to 
insure that they will remain in condition to properly 

surfa ce ; that is to say, it gi ves the same opport unity .. . . . .. 
for balancin�, and depends on inertia for the upright A Remarkable R a i l way Accidellt. 

position of the ri d er. A cablegram from Kobe, Japan, dated July 28. reo 
It consists of three h ollow cyl inders, with con i cal ports a most unusual rail road disaster, by which 140 

ends, and d riving and st eering m echanism. T he Japanese soldiers lost their  li ves. A trai n of 23 cars 
outer cylinders are sm aller th an the middle one. and was conveyi ng 400 Japanese sold i ers, who were ret urn­
made of very light material, such as aluminum or ing from China, where they had taken part i n  t h e  
paper_ T h e  m i d dl e one i s  mad e o f  galvanized iron or m ilitary operat ions. A h eavy storm was raging and as 
s h eet copper. the train was running al ong t h e  sea wall on wh ich the 

T h p  propelling device i s  provid ed with a t wo- bladed tracks approaching the city named are laid, an im­

scre w  mounted on a shaft,  which extends through a n  mense wave leaped over t h e  wall, separating th e train 

ob l ique t ube, in serted watertigh t  in the central float . and deraili ng the engine and eleven cars, which plung­
T h e  upper end of th e  shaft projecting above the float ed off the wall into the bay. Most of the men in the 
is  provided with a fricti on wheel, takin g  m otion from cars were dro wned. The accident occurred at about 1 
th e  large friction w heel on the 
short s haft, dri ven by a miter 
wheel connection with the pedal 
sh aft. 

The pedals and saddle are like 
those of a bicycle. The central 
float has a rudder beneath , with a 
handle bar corresponding with the 
hand le bar of a bicycl e. The small 
floats a re connected with the main 
float by bars that are j oi nted , so 
that they may be raised up when 
the machine has acqui red head­
way. A pair  of rods connected 
with the bar serves to raise and 
lower the lateral floats, this me­
chanism bei ng constructed to be 
operated b y  a pi n ion on the handle 
bar, and a rack connected with 
the rods and arranged to slide on 
the rud der post. 

The rid er mounts, gets under 
hpad way, then raises the  lateral 
floats clear from th e watpr and 
fastens them. A fter that he de­
pen ds on h is moment um for his 
upright posi tion, as in the case of 
the bi cycle. Should h e lose h is  
halan ce, the lateral floats will 
catch him and prevent accident. 

• • •  
The Kodak I n side the Great 

P yraluid. 

There have been many d iscus­
sions about the object and h idden 
meanin g of the Great Pyramid, but 
it now seems clear that it was erect­
ed. as were all the other pyramids 
in Egy pt, as a tomb only, and that 
for one man. As obelisks, typical 
of life, are only found on th e east 
side of the Nile, so the pyramids, memorials of death , 
are found onl y on t h e  western side, entirely sur­
roun ded by countless graves, on the borders of the 
great desert and the cultivatecl valley. 

The Great Pyramid was built, :;:0 we are told , about 
3700 B. C . ,  by King Kh ufu (i n Greek,  Cheops), and is 

the l argest and perhaps t h e  oldest of all. It is of vaRt 
siz�, bei ng origin ally 480 feet h igb, with a base that 
woul d  fill up Lincoln's Inn Fields, each side bein g 
about 760 feet lon g. Part of t h e  top has been broken 
off, and also the sm ooth outer casing, leaving it in it s 
preseut rough and step-like cond ition. 

In the heart of  th i s  mass a small cham ber was 
cleverly con stru cted, a quad ruple roof of enormous 
granite stones preserving it from being cru shed by the 
great weight above. A passage led to th e exterior, 
an d aftpr th e king' s  d eath h e  was m u m mied , placed in 
a coffin inside the sarcophagus. and dr'tgged up into 
the chamber, the mouth of the passage being subse­
quently blocked up and con cealed , so that t h e  bod y 
should not be disturbed . The entrance was, h o wever, 
broken open centuries ago, and the body d estroyed 
long before m odern times. 

After stooping an d cli mbing alon g for a great dis­
tance, each person helped b y  two A rabs. we fou nd 
ourselves in the King's Chamber, one day i n  February, 
1894. 

I had taken a q uantity of magnesium wire inside, and, 
as we were burning this , it  suddenly occurred to me to 
try and tah:e a ph otograph with my kodak. I had onl y 
brought it in with me to save it from being used as a 
football by the Arabs if I left it outside. There was 

meet their intended pu rpose. Win­
d o ws w h en d e� igned t o  be opened cr 
closed at the will of those who sit 
by them should be made to do t his 
easily, and there sh ould he enongh 
of clearance provid ed between t h e  
m ovable sash and the frame t o  pre­
ven t sticki n g i n  wet weather. 

The old wooden blinds for car 
windows that raise and l ower like 
the win dows have m any friend s and 
are still in wide use on numerous 
roads. 'rh e  roller shade is fast sup· 
pl ating them. however, and propprl y 
so. In the long run shades o f  
proper material a n d  fixt ures may 
cost more than b l i n ds, but t h ey 

have numerous ad vantages th at are 
of m oney value to an y ra i l road. the 
chief among the:;:e being the ease 
with which they may be raised or 
lowered to the desired positi on , and 
th e i mproved appearance they give 
to both the interior and exterior of 
cars. Wooden blinds freq u ent ly 
stick fast, and are obst inate in t h eir 
movements on nearly all occasion:;:. 

T h ey are trappy and incon venient. 
Roads that are givin g  increased 
attention to the refinement of de· 

tails that affect the comfort of th eir 
patrons are gett ing rid of thpm. 

Another point  in the construction 
of car w indows i s  the height to 
w h ich th e sash should rise wit h reo 
feren ce to the vision of pa ssengers 

seated by tbem. Freq u ently til i s  

receives no consideration, a n d  the 

result is that the lower piece of th e 
NOVEL WATER VELOCIPEDE. sash frame comes d f n,ctly i n  I i ll !>  

with the eyes o f  a sealed passenger 

o'clock A. M . ,  and the nigh t  was pitch dark. The sea when the sash is up. To see out wh pn seated beside 

was running so high that i t  was impossible to rend er such a win do w one needs th e neck of a giraffe so that 

any assistance to the men in th e cars that had gone his head can be easily raised or lowered to see above 
overboard , even had means been at han d to do so. or below the obtrud ing piece of wood. Win dows that 
Some of the men who m anaged to get out of the cars are amply large. that move easi l y ,  a n d  that rise to a 
while they were in the water were dashed to death good liberal heigh t and are spaced to conform with 
against the wall . 

I 
the spacing of the seats are the only kind that ought 

• ' . '  • to be used. -Nat. Car B uilder. 
Portable Buildill g... • • • • • 

La Revue Indu strielle descri bes a sort of porta- Malleable Iro u .  

ble construction which,  although, as we believe, it Prices of both malleable iron and steel have fallen 

originated in this country, has nearly gone out of use very m uch in the l ast few years, and t h e  manufactu r­
h ere, while it is becoming popular abroad. This con - er of malleab l e  castings can d uplicate almost any east 

struction consists simply in suitable assem blages of iron work about a car, in malleable iron, at 50 per cent 

iron pipes and connection s, and has the great ad van- of the weigh t of the gray iron. This en ables him to 

tage that the pieces are l ight and portabl e, while the offer to railroad compan ies malleable castings to take 
work is very readily put togeth er with the si mplest the place of gray iron . at a cost to them somewhat less 

tools. France is now extending so rapidly its colonial than that of the gray iron castings. The wei ght of t h e  
possessi on s that these portable barracks, warehouses. gray iron castings cannot be reduced witho nt d-anger 

h ospitals, and d well ings are greatly in demand,  and it of breakage, and so the ear owner finds it to h i s  i nter· 

seems to us that w e, who can make iron pipe, and cast est to use a m aterial which. though costing more per 
connections, at least as ch eapl y and skil lfully as our poun d, costs less per casting. Steel comes into play 

frien ds across the Atlantic, might find such buil dings wh ere a greater strength is req uired than can be ob· 
u!leful and the materials for them very salable. No tained with either of the other hro metals. -Iron Trade 
architect needs to be told how to combine iron tubes Review. 
and connections �o as to make a cheap and strong - , •• • 
roof ; but i n  the n e w  French structures t h e  syste m  is By act of the Legislature of the State of Oh io a cl ay­

applied to the floors, which can easily be trussed to workers' "chool has been established at t h e  Ohio State 

sufficient stiffn ess . With coveri n g  and sides, alld per· Un iversity, where the chemistry, mech anism,  and 

h aps floors, of corrugated m etal, such buildings answer man ual work of everyth ing conn ected w ith clay in­
well for t emporary purposes; and to substitute ex· I dustries is taught. Prof. Orton is the director of this 
panded metal, covered with plaster or cement, for the I school. 
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THE NEW BICYCLE PATH, OCEAN PARKWAY, 
BROOKLYN, N. Y. 

The residents of the city of Brooklyn, N. Y. , are 
fortunate in possessing one of the finest cycle paths 
ever constructed . Th is path is  used not only by 
Brooklynites, but by wheel men from New York and 
all the surrounding towns. The cycle path occupies 
one side of the Ocean Park way, w h i c h  extends from the 
Fort Hamilton Aven ue entrance of Prospect Park to 
Coney Island, New York's favorite seaside resort, a dis· 
tance of five miles. The Good Roads Association, of 
Brooklyn, advocated for a long time the b u ilding of 
this path, and at last $3, 000 was raised by contributions 
from wheel men and the relllainder of the cost was paid 
by th e Department of Parks. 

We present a photographic view showing the cycle 
path and the Ocean Park way taken from a point near 
the park. The Ocean Parkway is 210 feet wide, and is 
composed of a drive way, 70 feet wide, two footpath s 
and t wo wagon roads, all being separated by t rees. 
The right footpath going toward Coney Island has been 
used for the cycle  path, and so great is the throng of 
cvclbts that there is n o w  talk of converting the other 
f�otpath for a return cycle path . The new cycle path 
is five miles long and fourteen feet wide, extending i n  
a straight line from the park to t h e  ocean beach at 

j' , itutifi,  �mtri,au. 
which intersects the cycle path j ust above the Brighton 
race track. This new track cost about $60,000, includ· 
ing the necessary b uildi ngs. The total seating capac­
ity on the stand is 8,000. 

The track is composed of 8 inches of ashes and con­
crete with 4� inches of crushed g-ranite, powdered 
cement and sand. The outer ban k is 6 feet and -!o­
i nches higher than the i nside slope. The arrangements 
for draining are elaborate. The main drainage pipe is 
12 inches in circumference and laterals are 4 and 6 
inch es ;  they are covered with btones and ashes. The 
tides will  not affect the track or field.  The track is 
26Yz feet w ide, except on th e hom estretch, where it 
is 40 feet wide. Black lines have been d rawn out so 
that a rider can tell just where he is without looking 
up. Ample accommodations are provided for the 
storage of bicycles, and when no races are being held 
the track may be used for practice. Man y important 
bicycle races have been h eld on th is track, wh ich is 
u nder the direction of the National Cycle and Athletic 
Club of Coney Island. 

. .  , .  
The Electric Man. 

And now Niagara Falls will probably be the location 
of a factory for turning out electric  men ; not mes­
merists or svengalis, b ut automatons that will run by 

the man, his eyes still fixed on eternity, can hump 
down the street at a rate far exceeding any bicycle. 
The limit has not been reach ed . In course of time it 
may be that me n can be constr ucted to do almost any­
thing, and the laboring man can sit around and smoke 
twenty-five cent cigars while a multitude of electric 
men do all the work. Th is will not occur for some 
years yet, but no one can say where it will stop.­
Niagara Falls, N. Y . ,  Gazette. 

-----------.. ��.�.----------­
O u r  Foreign COJlllnerce. 

The Secretary of Agriculture issued, August 15, a 
circu lar on th e im ports and exports of the United 
States for 1893 and 1894. It shows that, notwith­
standing the depression of business, exports from the 
United States in 1894 were valued at $889, S43,000, 
against $847, 665, 194 in 1893. Three-fo urths of that 
vast value came from the fa,rms and farmers of this 
republ ic. 

Great Britain and Ireland lead all the other coun­
tries i n  volume of trad e with the United States. The 
English-speaking people of Europe bought of the 
$889, 000, 000 of A merican exports $451, 000,000 worth , 
and, taking the British po�sessions all to�ether and as 
one customer, they took $523, 000,000 worth, or nearly 
sixty per cent of the who le, d uring 1894. 

THE NEW BICYCLE PATH, OCEAN PARKWAY, BROOKLYN, N. Y. 

Coney Island. The path is composed of a foundation I electricity. They have bu ilt on e up at Tona wan da at 
of sand, on which is placed a top coati llg of blue rock the Gillie, Godd ard & Com pany's pla,nt, where they 
screen i ngs, which affords an id eal track for wheelmen' l turn out merry-go-rounds. This man has been on the 

Many of the riders approach the path by way of the I street:; of that to w n . It is an invention of Philip Perew, 
park, oth ers prefer the fine outer dirt paths which who has secu red a patent. The idea is by no means 
encircle the park. Wb eelmen are allowed to use the:;e perfected . At present all the man is good for is to pull 
pat.hs equally with pedestrians, and the curbs have a cart about the streets of a city. The Illodel that has 
been beveled off to enable unski llful riders to cross the been exhibited in Tonawanda. to the delight of the 
roads without the nece�sity of d ismountin g. A speed populace and the honor of a certain soap is but a crude 
of eight miles an hour is perm itted on the cycle path , thing. The man clothed in Continental uniform d rags 
which is patroled by keepers mou nted on bicycles. At a h eavy cart with some ease, while on the sides of the 
n ight the path is  fairly well ligh ted, and for a short cart flaring signs exalt the glory of soap or pills, as the 
d istance is Jighted b y  electricit y. It is proposed to case may be. The m odel has been on the streets of 
light th e entire path by arc lights. Cyclists are reo Tonawan da, and it worked well. It was �o alluri ng 
quired t o  carry lam ps at night, when rid ing on this that the small hoy flocked in such dense s warms th at 
path. There are road houses, and bicycle repair- the policeman was su mmoned to chase him away. 
ing establishments along the path, so that i n  case The man was about seven feet tall, and was modeled 
of a mishap, the rider can have his wheel q uickly re- I after William F. Sheehan. The cerulean of its eye� 
paired. matches that of its famous coun terpa rt exactly. The 

The cycle path was formally opened on June 15, men . though, that th e firm will make w ill be run by 
1895. The cycling parade was u nder th e a uspices of storage batteries, and have a phonograph. The phono­
the Good Roads Association, of Brookl yn. rhe weather graph can say whatever is  desired. It can expound 
was perfect and about 10, 000 w heelmen and women the virtues of patent medicine or be u sed for political 
went over the n e w  path. The cycle path is very pop- campaigns. So, at present, th e only form of lahor 
ular and is visi ted by an average of 2. 000 w h eelmen per th reatened by the invention is  that of the sandw ich 
day. Twenty·five tandems h ave been coun ted on the man and that of the campaign speaker. The men and 
path in one day. carts that are used to extol medicines will be very fine 

The new bicycle race track at Manhattan Beach, pieces of mechanism,  and can be geared to go as fast 
Coney Island, is reach ed by the Western Boulevard, as any one desires. By simply turning on a current, 

The United States imported from Great Britain 
$1U7, ooo,OOO worth of her prod u cts in 1894, or 1 6 '4 per 
cellt of our entire imports. And from all of the 
Bri t ish possessions, togeth er with the United King­
dUIIl , $178. 000, 000 worth, more th an 27 per cent. 
Alm ost 90 pel' cent of th e total United States exports 
were to the Un it.ed King dom and B ri tish possessions, 
German y, Canada, France, Netherlands, and Belgi um. 
Of i m ports, after the first place held by the United 
Ki ngdom and the British possessions, follows Germany, 
with a valuation of $96, 000, 000 ; Spani�h West Indies. 
$82, 000. 000 ; Brazil and France, $76, 000,000 each, and 
Canada $37, 000, 000. 

• • • • •  

What W e  Need. 

What the man of to-day needs most i s  n ot ath letics 
in a gym nasi um , but plenty of fresh air in his  l ungs. 
Instead of a q uan t i ty of violent exercise that leaves 
him weak for several h ours afterward , he needs to 
learn to breathe right, stand right., and sit right. The 
young llJ an or young woman who starts on a career of 
training, and keeps it up year after year, j ust at the 
time when the body has a great deal of its own natural 
work to do and wants to do it, may make up his or 
her mind that beyond a showy and su perficial devel­
opment of m uscle and strength, all this training, 
in after life, if> going to count against them. -Annals 
of  Hygiene. 
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FIVE HUNDRED I. H. 1'. COMPOUND ENGINE. 

We ill ustrate one of two duplicate sets of 500 indi­
cated horse power engines recently constructed by 
Messrs. Hick, Hargreaves & Company, Soho Iron 
Works, Bolton, to the order of Sir Titus Salt, Bart., 
Son s & Company, for their well-known Saltaire Mills. 
The Engineer, to w hich we are indebted for our en­
graving, says : These engines take the place of the 
beam engines, the economy of which, some years 
ago, was the subject of a good deal of discussion. 

One set of the new engines has already been 
erected in the place of one pair of beam engines, 
which has been removed, and, although only de­
signed for 500 indicated horse power, it. has been run­

n i n g  almost ever since the start with from 700 to 800 
i ndicated horse power, a remarkable performance 
for a n e w  engine, which has been accomplished 
without a single hot bearing or hitch of an y descrip­
tion. 

The engines are of th e two-stage compound type, 
having framing of a simple and massive design. 
Both cylinders are fitted with Corliss gear, and in 
order to make this more accessible, the steam and 
exhaust valves are i n  each case worked from the op­
posite sides of the cylinders, and, of course, by 
separate eccentrics. The govern ing of the engine 
is performed by a rn a  i n  
high speed governor, driven 
off the e nd of the crank 
shaft, the unavoidable varia­
tion of which is corrected by 
a Knowles supplementary 
governor placed alongside it. 
The crank sh aft is built up, 
as usual, accord ing to the 
present marine practice, the 
shaft and pins being of mild 
steel, and the crank webs of 
wrought iron, the various 
parts bein g  bored through­
out-not for the sake of ' ight­
ness, but in order to ascertain 
the internal soundness of the 
material. It will be noticed 
from the illustration that the 
crank shaft is exceptionally 
long, this being necessitated 
by the requirement that the 
engine should be in the cen­
ter of the engine house, while 
the fly wheel i s  on the outer 
side of the engine house wall. 
The fl y  wheel is carried on a 
separate shaft, wh ich works 
in bearings constructed on 
Messrs. H ick, Hargreaves &; 

• 

J c itut ific jmtriclu. 
Co.·s patent swivel pattern. The power is tra,nsmitted 
by ropes to the various line shafts of the mill ,  giving 
a much more direct and simple arrangement than h ad 
previously been in use with th e  beam engines. The 
engines are surface condensin g, the condensers for­
merly used for the beam engines being ad apted for 
the purpose. The cylinders are of the makers' well­
known built-up type, and are jacketed with steam 

at full boiler pres­
sure. T h e r e is 
also an interme­
diate receiver of 
I a r I' e capacity, 
also jacketed with 
steam at full boil­
er pressure. 

The following 
are the principal 
dimensions a n d 
particulars : In­
tended b 0 i I e r 
pressure, 140 lb. 
to 150 lb. ; intend­
ed maximum ordi­
nary load, 500 in­
dicated h 0 r s e 
p o w e r ; revolu­
tions per min ute, 
80 ; diameter of 
high p r e s s u r e  
cylinder, 20 in. ; 

1 2 1  

diameter of low pressure cylinder, 38 in. ; stroke of 
both, 3 ft. ; diameter of piston rods, 4% i n . ; crank pins, 
d iameter, 9%; in. ; length, 11 in. ; crank necks, d iameter. 
9%; in. ; length, 12 in. ; bearings of wheel shaft, diame­
ter, 11 in. ; length, 22 in. ; connecting rod, length cen­
ters, 7 ft. 6 in. ; air pump, diam eter, 17 in. ,  stroke, 12 
in . ;  feed pumps (two), diam eter, 3 in. ,  stroke, 12 in. ; 
rope drum , diameter, 16 ft. ; n umber of ropes, 14 ; cir­
cumference of ropes, 5 in. 

The Report of C OHlIuissi o n e r  of Patents. 

Commissioner of Pa tents Joh n S. Seymour, August 
6, sub m itted to the Secretary of the Interior a sum­
mary of his report for the fiscal year end ed June 30, 
1895. 

It shows that durin g  that time th ere were 36, 972 ap­
plications for patents recei ved, 1, 453 applications for 
designs, 77 application s for reissues, 2, 314 caveats, 2, 183 
applications for trade marks, and 318 applications for 
labels. There were 20, 745 paten ts gran ted, including 
reissues and designs ; 1, 804 trade marks registered, and 
six prints registered . T h e  number of patents which 
expired was 12, 906. Allowed applications which were 
forfeited for non -payment of the final fees were 3, 208. 

The total expen ditures for the  year were $1, 195, 557 ; 
the receipts over expend itures, $157, 390, and th e total 
receipts over expenditures to date to the cred it of the 
Patent Office in the Treasury of the Unit.ed States, 

$4, 566, 757. 
Oommi ssioner Seymour states that in th e last week 

in June, 1895, all but one out of the thirty-four di· 
visions of the office h ad th e 
work up to within one month 
of date, an d the rellJ aining 
divi8ion was between one and 
two month s from d ate. At 

th e close of the fiscal year 
t here were 4, 927 appl ications 
awaiting action on the part 
of the office. 

.. . ... 

EMPLOYES of the Boston 
& Maine have received the 
following circular, signed by 
the superintendents and ap­
proved hy the general man­
ager : " Your atten tion is 
called to the fact that you 
are not allowed to use tobac­
co in any form wh atever 
while on d uty, nor on trains 
or i n  stations when off d uty 
with uniform or badge on. 
This rule is im perative, and 
must be regarded at all 
times. " 

FIVE HUNDRED I. H. P. COMPOUND MILL ENGINE AT SALTAIRE. 
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®orrespon"ence. 

T h e  Rawhide Ca nn o n. 

To the Editor of the SCIENTIFIC AMERICAN : 
Referring to your account of a rawhide cannon in a 

recent issue, I would say that the inventor is wasting 
both his time and his m oney. Any greater lightness 
in field guns is undesirable and would seriously inj ure 
their accuracv. Guns onsiderably lighter than th08e 
now i n  use co

'
uld be safely mad e from good steel, but 

their range and acc uracy of fire would be lo wered. 
The explosion of t h e  powder merely parts the gun 

and t h e  shot. The range of the shot depends u pon 
the sligh tness of recoil in the gun. And the accuracy 
d epends on the weigh t  anrl steadiness of the gun until 
the shot is well clear of the muzzle. Over h alf the 
metal in a common Winchester rifle could be safely 
removed, but the ran ge and accuracy of the piece 
would be partly lost. For good artillery practice, 
guns must be heavy. The saving of weight is unim­
portant. 

It is clai med that the rawhide gun kept cool in fir­
ing. It makes no difference about the outsid e of the 
gun keeping cool,  for it is plain that the inner tube 
will become h otter than the inside of an ordinary gun. 
And it will  not cool as an ordinary gun will .  The rea­
son for its getti ng h otter and not cooling is because it 
is surrounded by a non·cond uctor-t h e  rawhide. 

ANDREW V AN BIBBER. 
Cincinnati, August 8, 1895. 

LoW" Wages In Japa n. 

Consul ·General N. W. McI vor, writing from Kana­
gawa, Japan , A pril 15, gives the following as the rates 
of wages prevalent at Yokohama in Jan uary of this 
year, the working day being ten hours. When it is re­
m embered that Japan has a population nearly as large 
as that of France, and that within twenty-fi ve years it 
h as advanced from com parative obscurity as a semi­
civi l ized nation to onp, which h as to be reckoned w i t h  
a s  an i mportan t factor in t h e  world's commerce and 
manu factures, competin g actively and wi th constantl y 
increasing energy with the western nations in all that 
pert ains to supplying the eastern markets, the sig­
nificance of these figures cannot be ignored. 

PER DAY. 
Carpenters . .  , . . .  • . • • •  • . . . . • . . . . . . . . . . . • •  . . . . . . . . . . . . . . . . . .  80.26 
Plasterers . . . . . . . . . . .  , . . . .  . . . . . .  . .  . . • • . . .  . . .  . .  • • • •  • • • •  • • • •  . . 26 
Stonecutters . . . . " . . .  . . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  31 
Sawyers. . . . . . .  . . . . . . . . . . .  . • • . • . • . . . . . . . • • • . . . . . .  . . . . . . . . . .  29 
Roofers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . 26 
TilerB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 
Matting makers . .  . .  . . . . . .  . . . . . . . . . .  • . . . .  • . • . . . . . . . . . . .  . . . . 24 
Screen makers . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26 
Joiners . . . . . . . . . . .  . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . 29 
Paperhangers . . . . . .  . . . . . . . .  . .  . .  . .  . . . . .  . . . . . . . . . . . . . .  . . . • . • 24 
Tailors : 

. 

For Japanese clothes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
For foreign clothes . • . • . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

Dyers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Cotton beaters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Blacksmiths . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Porcelain makers . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  . . . . .  . .  

Porcelain artists . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . { 
Oil press men . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . .  
Tobacco cutters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Printers . . . . . .  . .  . .  . .  . .  . .  . . . .  . . .  • . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Ship carpenters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  • 

Lacquer workers . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  . . 
Compositors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Sake brewers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
l:;Uk spinners (female) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " ' "  
Tea workers. picking and preparing . . . . . . . . . . . . . . . . . . . . . .  . .  
Tea firing : 

Male . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  { 
Female . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . { 

Common laborers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Confectioners . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sauce makers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

PER MONTH. 
Farm laborers : 

24-
48 
24 
17 
36 
24 
38 
72 
24 
24 
19 
29 
24 
29 
22 
17 
29 

10 
14 

7 
12 
19 
1': 
24 

Male . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . .  " $1.44 
Female . . . . . .  . . . . .  • . . . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . • 1.20 

Silkworm breeders : 
Male . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Female . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Weavers (female) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Servants in foreign houses : 

Male . . . . . . . . . . . . . . . . .  " ' "  . . . . . . . . . . . . . . . . . . . . . . . .. { 
Female . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . { 

... . . .  .. 

Core of' Bites of' VenolDoo s  Serpents. 

1.92 
96 
96 

2.88 
7.20 
2.40 
4.80 

M M. Phisalix and Bertrand erroneously ascribe to 
the author a view wh ich he repudiates, i. e. , that 
chloride of l ime has a vaccinal action. Conclusive ex­
periments with chloride of lime have been made suc­
cessi vely upon h uman subjects, especially by Prof. 
Hal ford, at Melbourne. He is now sending immu­
nizing serum in considerable quantities toO India, the 
Antilles, and Australia. It is sufficient to inject into 
rabbits a dose of the serum equal to 1-10, 000 of th eir 
weight to enable them to bear afterward, without dan· 
ger, a dose ()f venom capable of killing check speci­
mens in from three to four hours.-A. Calmette. 

Japanese Leather Paper. 

Some years ago, the Japanese government establish­
ed an imperial press, which does all the printing work 
of the government, from the alphabets ordered by the 
Minister of Public Instruction, and the postage stamps 
and post cards, to the paper money, of which so 
m uch use is made in trade. One of the specialties of 
the establishment is the manufact ure of leath er papers, 
which has been brought to a great degree of perfec­
tion, and is so distinctly Japanese. The Japanese, tak· 
ing as a pattern some of the finest European leathers, 
have su cceeded in applying their o wn peculiar methods 
of manufacture, and fashion them according to the 
Japanese taste. Papeterie h as published some details 
of this essentially artistic industry. The first step is the 
engraving of a block, consisting of a large, hard wooden 
cylinder, hung on to a frame, which is engraved with 
a knife or chisel, the worker follow i ng the mod el with 
such precision and exactitude that the least wrong 
stroke is consid ered sufficient to spoil the whole block. 
When the block is ready it is covered with moist paper, 
which is folded and pressed on to the mould, then 
taken off and h un g  across a bamboo to dry. When it 
is thoroughly dried, by exposure to the air, decoration 
is commenced. 

The paper i s  now s pong-y, and almost as absorbent 
as blotting paper. It is now covered with several coat­
ings of glne, wh ich makes the surface smooth and non­
absorbent. The paper is  then figured, metallized, and 
varnished, and the figured design then stands out, as 
if  gilt. The Japanese have the monopoly of the best 
lacquer varnish . It is this lacquer varnish which gives 
a golden appearance to the metal, and the exact color 
is at the discretion of the worker. The final operation 
consist!' in the arrangements of border patterns, by 
means of stencil plates. This is done by young girls, 
who cut out the stencils with marvelous cleverness and 
exactness, and wield the brush with great dexterity. 
T he same girls touch up the border work, erasing all 
smudges and filling up blank spaces, etc. T h e  rolls of 
paper are then h ung up again, and when d ry are ready 
for the m arket. They are sent first to Yokohama, and 
thence all over the world. 

One other remarkable fact about the Japanese im­
perial press is, that it was the first experiment in Japan 
of industrial organization on a large scale, at least, so 
far as concerns the regulating of hours of labor. Since 
then labor has been organized and regulated in the 
same manner in the private factories of the country, to 
the mutual profit of  the producers and the workmen 
employed. 

• .  e . •  
The C u ltivatio n  of' Cltlcory I n  BelgiolD. 

The Belgian government considers chicory a perfectly 
legitimate drink, on an eq uality with coffee and choco­
late. for the adulteration of coffee, ch icory, and choco­
late, and the sale of such adulterated articles, are pro­
hibited by law. All varieti es of chicory, accorc ing to 
Jussieu, are indigenous to the E uropean contin en t. 
The United States consul at Ghent says t h at all these 
varieties may be traced back to the chicoree sauv­
age (Cich orium intybus) and the chicoree endive 
(Cichorium endivia). The former, comlDonly called 
small chicory, is especiall y  cultivated for its leaves, 
which make an excellent salad. This wild c hicory, 
so called, is a very common perennial plant in Belgium, 
and is frequently c ultivated in gardens. It h as a fusi­
form and tap root ; its stalk grows three feet or more 
i n  height. It is abundant along the roads and in the 
pasture lands of Belgium ; in the gardens it develop!' 
much more, the h eigh t of the stalk often exceeding six 
feet, and its leaves are larger. The plant is  sown in 
the spring, sometimes in beds, but more often along 
the borders. It only requires watering, and ordinary 
tilling and weeding'. The green leaves only are ordi­
narily employed in medicine and domesti c  economy. 
For this purpose it is necessary to cut them from time 
to time, thus inducing new and more tender leaves to 
shoot forth ; the stalk, too, m ust be frequently cut in 
order to d elay as m uch as possible the florescence. 
Wild chicory is also an excellent fodder plant. Its 
most val uable property is its ability to grow in the 
worst soils, even such as are barren, ch alky, or cl ayey. 
Almost all cattle eagerly hunt for the plant, and cows, 
wh ich at first dislike it, rapidly become accustomed to 
its taste. By reason of its bitterness it acts as a tonic. 
and animals who feed upon it are much less exposed to 
cutaneous diseases. S wine are especially fond of the 
roots . 

Among the varieties of wild ch icory j ust described, 
t h e  most important is chicory with large roots, known 
as " coffee chicory." It  is a perennial plant, whose 
root, by torrefaction, acqui res a bitter flavor and an 
aroma which is not unlike that of sugar converted into 
caram els. This is th e variety which is daily increasing 
in com mercial and ind ustrial importance. In Belgiu m  
i t  largely replaces coffee i n  t h e  lower ranks of society. 
West Flanders, in the district around Courtrai and 
Roulers, is its principal home. The method of its cuI· 
ti vation greatly resem bles th at of the beet. The seeds, 
which are very small, are sown by a hand dri ll, three 
rows at a time, during the month!! of April and May, 
and they are sown at a distance of about 15 inches 
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apart. There are several varieties, 01.", rather, sub­
divisions, of this variety. The two chief ones are 
known IllS the " wide leaved chicory " (a. larges feuilles) 
and the " eel· headed chicory " (frisees a tetes 
d'anguiIles), of which the latter is considE'red the best. 
The seed is obtained by replanting in the month of 
March, the old stalks being dug out d uring the preced­
ing autumn. In the course of a fe w weeks th ese go to 
seed. Each plant gi ves about 300 grains of seed. 
Another estimate gives 530 pounds of seed per acre. A 
temperate climate is required, and a vigorous soil, even 
slightly clayey, prod uces the best chicory with th e  
h eaviest roots. San d y  soils also are good, but the 
roots are generall y  lighter. The soil m ust be plowed 
several weeks in advance. 

About 160, 000 plants are raised per acre. A crop of 
11 to 14 ton � of green roots is produced per acre. The 
harvest takes place in October and November. The 
roots must be i m mediately washed and dried, and then 
may be preserved for 15 to 18 months. The seeds. if 
put in a dry place, may be kept for seven years. The 
plant has no known diseases, but is subjE'ct to the 
attacks of a worm which eats the roots. The l eaves of 
the plant generally grow in a small t uft, are narrow, 
and do n ot excE'ed 10 or 12 inches in height. The roots 
are carrot shaped (slightly larger). d ark gray in color 
on the exterior, and nearly dead white in the interior. 
The roots are dried on perforated racks in kilns by 
means of coke fires, and are then cut by machines into 
small pieces. These are known as cossettes, and chicory 
is generallv exported to America in this form. After­
ward it is ground and sold in powder under the n ame 
of granulated chicory. Only VE'ry recently a royal 
decree has been prom ulgated in Belgium declaring tbe 
essential q u alities of pure chicory, requiring all pack­
age� to be l egibly marked with t h e  name, and forbid­
ding under heavy penal tiE's the sale of any adulteration 
as t.he gen uine article. A similar law exists respecting 
coffee. 

• •  e l  • 

Rat-tai l e d  Grnbs. 

The specimens recei ved from Mr. D. L. Phillips. of 
Little Rock, Arkansas, and which he found i n  the bot­
tom of an old bucket in wh icb had been kept a decoc­
tion rof tobacco stems. were very m uch damaged and 
scarcely recognizable by virtue of the fact that the 
vial had becom e uncorked and the liq uid as well as 
the specimens all dried up in transit. It so h appens, 
however, that even in this desiccated condition the 
long filamentous termination of the body indicated 
su fficiently the character of the creat ures. They are 
w h at is known as rat-tailed ma�gots, the larvre of two­
winged flies belonging to the �enus Eristalis. Flies of 
thi s  gen us have a g.eneral resemblance to some kinds 
of bees, not only in color, hut i n  their humming flight. 
Oue of the commonest species (Eristalis tenax) has, in 
fact. often been confounded with the h i ve bee. Their 
larvre are semi-aquatic, often being found in foul watE'r, 
in decomposing wood, tan pits, privies, and other like 
foul and semi-l iquid s ubstances and situations. They 
are characterized by having long extensilp, caudal ex­
tremi ties or tails, by m eans of wh ich they are enabled 
to b reathe, these tails being, in fact, breat.h ing tubes. 
The underside of the body is furnished with se';en pairs 
of m embranous projections or feet provided wi th s mall 
hooks, and by these two peculiarities they differ from 
all other larvre of their ord er, as no o t h er dipterous 
larvre are known to have snch well developed pseudo­
pods. When full grown, these rat ·tailed larvre q uit 
their aq uatic or sub-aquatic surroundings, bury them­
selves in the ground or h ide under other moist places. 
Here the body contracts and h ardens, the tai l ·  like 
respiratory organ dies away, and four �mall respiratory 
h orns develop in the front part of the body near the 
head. The allied genera Belophilus and Xylota h ave 
somewhat similar rat-tailed larvre. It is a peculiarity 
of many Dipterous larvre th at they are able to live in 
the foulest substances and in situations where most 
other insect larvre would perish . -C. V. Riley. 

. . . , . 

Wind Velocltie. a n d  P resso res. 

Mr. E. F. Miller, in the Proreedings of the Engineers' 
Club of Philadelphia for April, gi ves a table of wind 
velocities observed by the United States Weather 
BurE'au at Ph iladel phia. For calculating the prE'ssure 
per square foot the equation used was : P = 0 '004 V2. 
The table is as follows : 

Highest velocity in 
the month of 

Occurred in 
the years of 

Velocity 
recorded 
by ane­

mometer 
M. P. H. 

Corrected 
velocity 

M. P. H. 

Corre· 
sponding 
pressure 

per sq. ft. 

---------- - ---- -----· 1----· 1 --·--
January . . . . . . . . . . . . . . . . 1878 & 1885 
February . . . . . . . . . . . . . .  1876. 'SO, '86 
March . . . . . . . . . . . . . . . . .  1888 
April . . . . . . . . . . . . . . . . . .  1879 
May . . . . . . . . . . . . . . . . . . .  1889 June . . . .  . . . . . . . . . . . . . .  1889 
Jnly . . . .  . . . . . . . . . . . . . . . 1876 August. . . . . . . . . . . . . . .. .  1893 
September . . . . . . . . . . . .  1889 
October. . . . . . . .  . . . . . . . .  1876 
November . . . . . . . . . . . . .  1873 
December. . . . . . . . . . . . . .  1876 

52 
48 
60 
50 
60 
46 
40 
55 
54 
75 
66 
63 

42'2 
39 ' S  
48 
40 8 
48 
87 ' 8  
33 ' S  44'4 43 ' 7  58'7  
52 ' S  
50 ' 2  

7 ' 13 lb. 
6 ' 18 .. 
9 ' 22 .. 
6 ' 67 " 
9 " 22 " 
5 ' 72 " 4 '44 .. 
7 ' 89 .. 
7 ' 64 " 

lS 74 .. 
10 94 .. 
10 08 .. 
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THE CUBAN INSURRECTION. 

At the entrance to the city of Santiago de Cuba, on 
the royal high way of the island, stands the fort of 
Jaray6. It is  on e o f  man y similar s tructures that were 
bu ilt by the Spaniards at the time of the former in­
surrection , twenty years ago, for the defense of the en­
trances to the pr incipal towns. Jaray6 guards the 
h ead of the bridge over the river of th e same name, 
and is garrisoned by a company of soldiers under the 
command of an officer. The fort is built of mortar 
concrete, like all the others th at were erected as be­
fore mentioned ; and although it h as been attacked 
many ti mes by t h e  enemy, they have n ever been able 
to effect its eapture. 

The city of Sant iago de Cuba is sit uated on the 
south side of the island near the eastern extremity, 
and is the capital of th e province of the same name. 
The provi nce is divided into seve n judicial d i stricts, 
among which are Manzani llo, Bayamo, Holguin, 
Baracoa and Guantanamo. The province of Sa ntiago 
de C uba is at present the scene of active hostil ities 
between the Cubans and the S pan iards. We are in­
de bted to La I l ust racion Espanola for our engraving. 

The d istinguished Spanish statesman an d patriot 
Pi y Margall h as lately given expression to his views 
on th e condition of Cu ba, in an article published in 
El Quijote, a Madrid newspaper. He urges the 

Spanish government as a measure of j ustice to come 
to ter ms with t h e  C u ban insurgents without delay, by 
granting the m  freedom and independence. He re­
minds t h e  Spanish people t hat no nation has the right 
to occupy territories populated by other people unless 
with their consent. If a nation occupies them by force 
those conquered can at any time fight them until they 
dri ve t hem from their soil. For two centuries, he says, 
Spai n fought for independen ce against Rome. During 

seven centuries the Spani sh people fought against the 
Arabs, who occupied th e  ch oicest regions of the pen ­
insula. Th e Spaniards did n ot lay down their arms 
until the Moors were d ri ven out over the sea to Africa. 
At Malaga the S paniards even robbed the departing 
Moors of t.heir je wel ry. " If we acted in that way," 
says Senor Margall , " is it  just that we denounce as 
band its t hose w h o  are now fighting against us for 
th eir independence ? For the same deeds and the 
same cause must we cal l those bandits whom h ere W l'  
call heroes ? Those who drove us  away from Mexico. 
G uate mala, Colombia, Ecuador, Ven pzuela, Peru, and 
Chile are hailed as heroes all over America and over 
the world. Let us be j ust to t.hose who are n o w  fight­
ing in Cuba. If there is now war in Cuba, it is all ou r  
own fault. I t  i s  our d uty to mend o u r  error and stop 
it. Let us allow them to govern themselves pol itically 
and economically ; an d  in order t h at they may be 
grateful for our generosity. let u s  help them to their 
autonomy without an y distur bances or bloodsh ed. " 

We re£rret our limited space prevents us from giving 
the full text of this enlightened and admi rable essay. 

• 

J t itutif it �mtritau. 
A NeW' Method of Mak i n g  Lantern Slide •• 

BY E.  W. 8CRIPTURE, YALE UNIVERSITY. 
In lecturing on experilllental psychology I h ave found 

it useful to project on the screen n u m erous views from 
the i l lustrations in my book, .. Thinking, Feeling, Do· 
i ng. " At first I prepared the slides, at considerable ex­
pense, in the usual way by photograp h y ; but it finally 
occurred to me that it might be possible to print 
directly on glass from the blocks used in the book. 

The electrotypes were obtai ned and the glass printer 
in a clock factory was found to do th e work. After 
several experiments, the correct method was estab­
lished . 

The metal portion of the cut is mounted on a board 
of a th ickness suited to the particular frame used i n  
the printing. 

It is inked with a fine ink (e. g. , a $2 cut or ex·job 
ink), tempered to th e proper con sisten c y  with Cal cutta 
boiled oil and japan drier. The precise degree of tem­
per depends on temperat ure, h u midit y, and oth er con­
ditions. 

The ink ing is done by a simple hand roller, of the 
kind used in ordi n ary printing. 

The block lies face upward on the table an d the 
piece o f  plai n glass is placed at the approp r'iate dis­
tauce on a level with it. A composition roller of gl ue 

and molasses, made a trifle harder than the regular 

.FORT JARAYO, NEAR SANTIAGO DE CUBA. 
printer's roller, is then run forward on two guides. As 
it passes over the block it takes the impression. On 
reaching the glass, after one complete revolution, it 
transfers the ink impression di rectly to it. I do not 
thin k it possi ble to run this roller evenly enough with­
out the steel guides : at any rate, it would not pay to 
waste ti me in trying it. 

The result is a print on the glass j ust as if on paper. 
C uriously enough , the prints on the glass are su perior 
to those on paper from the sallie block. The positives 
are then finished up as lantern slides in t he usual 
way. 

The superiority of the p rocess lies in its great cheap­
ness. Ordi nary sl ideR never cost l ess than 50 cents 
each. Prepared i n  my way, the first slide costs about 
75 cents, b ut the futu re slides froIll the same block do 
not cost over 5 cents each . 

The posslb i l i t i es of th e  m et h od are extensive. The 
pub l isher of an ilIust�'ated b ook. fol' example, can print 
off sets of sli dl's for lecturers. Leetures on art, botany , 
geology. h istory,  pte , can be pro \' i ded at a small cm;t. 
Moreover, views not taken from books could bp pre­
pared by first t u m i n g  th em into zinc etch ings. h alf­
tones, or wood cuts and thpn pri nting froIll t h e  bloeks. 
The extensive use of t h e  l antern for purposes of in­
struction in the com m on seh ools is i m practicable at 
present . mainly o wi n g  to the co�t of t h e  sli des. With 
printed slides at a trifling cost the difficulty is  removed. 

People often com plain that new ideas may be use· 
ful, but that, when any one wants to put them in prac­
tice, it is difficult to find just the proper wethod. I 

1 23 

h ave given a description that makes the method pos­
sible to any glass printer, or to any one willing tc learn 
by practice. Where such persons are not available, I 
am willi n g to put any one into communication with 
the printer of my own slides. 

.. . . .. .. 
The Pige o n  Tremex. 

ANSWER BY PROFESSOR C. V. RILEY. 
The insect sent by Mr. Edward Pollock, of Lan­

caster, Wis. ,  about an inch and one-h alf long, with 
brownish-black body, four purplish-brown wings, legs 
more or less yel lowish , an d the abdomen transversely 
marked with yellow, most prominent on the sides, and 

having all a wl-like ovipositor w hich proj ects beyond 
the tip, is th e female of the pigeon tremex (Tremex 
colum ba). T h e  male is much p.maller and d arker and 
lacks the awl-li ke ovi positor. T his  insect is quite com ­
monly distributed over the United States, and, there­
fore, is not out of its latitud e in Wi seonsin. It is rela­
tively h armless, for while its larva feeds upon the wood 
and bores into the trunks of various trees, it is n ever 
so numerous as to do any material h arm. It belon gs 

to the order H ymenoptera and the family Uroceridae 
or h orn-tai ls. and wi l l  be referred to under on e of these 
variou s terms in any eyclopedia which may h ap pen to 
menti o n it. The boys q uoted were wrong i n  saying 
that th ey found these insects burrowing in holes in a 

lawn and covering the h oles up before leaving them. 
They had in m ind, without much doubt, one of the 
com mon large h ornets (Stizus speciosus), which has 
some what similar coloring, but is a stouter and some­
what larger insect. 

The female pigeon tremex bores with h er ovipositor 
into the trunks of various trees that are already some­
what enfeebled. She may often be caught at this ope­
ration, and in fact sometimes gets so fast secured that 
she is unable to withdraw h er oviposit or and perishes 
in the act of boring. S h e consigns an egg to the bot­
torn of the perforation, and the larva that hatches 
therefrom bores into the trunk. The egg is rather 
elongate, pointed at each end, and about one-twentieth 
of an inch long. The larva has short thoracic legs, 
very strong gnawing jaws and a short anal thorn . It 
transforms to a naked pupa w ithin the burrow. but is 
much pursued and preyed upon by the larva of our 
largest ichneumon flies, species of Thalessa, which , in 
t he female sex, have immensely long and thread-like 
ovi positors, well calculated to probe and discover the 
burrows of the tremex larva. 

. . . .. .  
L o n g  Distance Telegraphing. 

By the connection of several different lines tele­
g-raphic communication w as established between 
Derby and (lape York, Australia, a d istance by the 
wires of 7, 246 miles. T his is  believed to be the longest 
telegraph line in the world. The rate of transmission 
was eleven words per minute. There were fourteen re­
peating stations. 
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The Bicycling Era.* 

This is the era of the bicycle, and nearly all the 
able-bodied men and women. boys and girls in the 
country are giving thoug-ht to the advantages secured 
by this distance-rE'd ucing and time-saving machine. 

E very person who can walk can ride a bicycle ; this 
method of progression is open to all save the very aged 
and infirm and those disabled by accident or disease. 
A w h ile ago we n o w  and then heard a protest against 
riding because it was undignified and conspicuous. It 
merely seemed so uecause it was unusual. Several 
years ago a bishop denounced the practice by women 
as imm odest and th erefore immoral. An i mmodest 
woman on a bicycle would surely be immod est still, 
the wheel not h aving any power to save her, but an 
immode�t woman would be i m modest walking in the 
street or sitting in church, or wherever she might be. 
The bicycle has nothing wh atever to do with modesty 
or immodesty, with morality or immorality ; and 
when the pious bishop uttered his denunciation of the 
machine and its  use, his intellect m ust have been be­
fud dled by too much pondering on subj ects too h ard 
or too easy for him.  B ut his dictum has n ot counted 
for much, for the bicycle is growing in popularity every 
day, and the manufacturers, one of whom at least is 
turning Qut 100 machines every day, have difficulty in 
filling the orders that are sent to them. 

In 1887 A .  H . Overman, who had for years been ex­
perimenting with bicycle construction, recognized that 
in a new type which he then began to build,  and which 
he called the Victor, a bicycle had been invented 
which was not merely an impl ement of sport, but a 
factor in the c i vilization of th e world. This is now 
known as the safety bicycle, and is the universal type. 
When this  type was first introd u ced, the wh eels had 
narrow steel tires, and the rider, when the way was 
rough,  wa s jolted in a manner that was uncomfortable 
and exhausting. Rubber tires were introduced, and 
followed by the introduction of sp rings u nder the seat 
or saddle. Th ese inventions were an im provement, 
but still the vibration continued , though in a less de­
gree. Then the pneu matic tire was introd uced, and 
when its construction had been so perfected tbat the 
user could have reasonable confidence in its lasting 
qual it ies, the bicycle problem may be said to have 
been solved. 

To be sure, th ere has been a constant effort to SE'­
cure lightness of construction, and thi s  has been in a 
great measure achieved. Five or six years ago a 
light machine would weigh about 50 pounds ; now a 
good machine for general use on the roads and streets 
will weigh only about 25 pounds. For racing purposes 
machines are m ade considerably l ighter than this, but 
for work on the roads a machine of a less weight than 
23 pounds is apt to be unsafe, and those who are 
about to go in for bicycling are advised most strongly 
against being influenced in their choice of a m ach ine 
by this q uestion of weight alone. A good bicycle is of 
as much i mportance to the wheelman as a good horse 
is to him wh o prefers horseback riding over other 
forms of exercise. A man w ith an unsatisfactor y ma­
chine to start with is more likely than not to take pre­
j udice against bicycling and give up permanently, 
much to h is own injury, what is the most healthful 
and m ost exhilarating sport and method of progression 
yet given to man. 

At present, as has been previously intimated, the 
hicycl e is coming into very general use. Ch iefly, no 
doubt, j ust now i t  is used as a mean s of sport and 
ploaean t  exerclse. And it way ue that these will long 
be i ts c hief uses ; but even now it serves other pur­
poses. In the smaller cities, where there is not s uch 
continuous an d cro wded travel on the streets, the bi· 
cycle is used quite com monly to go to and from bu si­
ness. And in the country, w h ere the roads are at all 
d ecent, it is used by laborers, artisans, and mechanics 
to go to and from their work. A man who has once 
experienced the joy to be had from this exercise is 
persuaded that it  is  something so good that all should 
know of it, and therefore does not count time thrown 
away when it is given to the conversion of oth ers to his 
way of thinking. Now, horseback riders are not l ike 
this,  nor skaters, nor walkers, nor rowing men. In­
deed the bicyclists are s mg ular III thIS matter of \\ ant­
ing others to enjoy what they enjoy. The reason for 
th is is plain. In no other form of exercise is there such 
a chance for good comradeship. From this comrade­
s h i p  gro w a kindly expansiveness, a friendly ent hu­
siasm, remarkable and pleasant to contemplate. There 
is no tel ling how much active moral force this expan­
sive enth usiasm may in time generate. 

In busi ness the bicycle is alread y utilized to some 
extent, the telegraph mes�engers in some smaller cities 
and country towns heing m ounted on them, and also 
the letter carriers. T h e  perfection of the bicycLe and 
the extension of good roads w i l l  has ten the time when 
Letters will be deli vered free to country as well as to 
cit y h ouses. This is the case now in Great Britain, 
wh ere there is a free delivery at every house in the king­
dom every day. Noth ing now retards such extens ion 
of the postal facilitiE's in America, save the bad roads, 

* John Gilmer speeu, in Lippincott's. 
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which are sure to b e  very m u ch improved in the near 
future. Shops in England and France now use the 
bicycle to deli ver small parcels, and t here has been in­
vented a very ingenious three-wheeled delivery wagon 
propelled on the safety bicycle princi ple, which is in 
use in Europe and is sure to find favor here in America. 
With such a carriage as this, mil k  and bread could 
be quite inexpensively delivered without the cost of 
keeping a horse. 

Horseback riding is out of the question for many 
who would be most benefited by it, on account of the 
expense, w hereas the bicycle is within the reach of 
very nearly all who have any need for it. The medical 
men have recognized this favorable feature of bicycle 
riding, and at a recent meeting of the Academy of 
Medicine, in �e w York, they discussed its ad vantages 
and disadvantages in a most serious manner. They 
came to the unanimous conclusion th at, as a general 
thing, it. was most excellent for both men and women, 
and a suitable form of exercise in every case where 
horseback riding would be suitable. At the same time 
they. recognized the fact that riders sometimes, through 
ambition or other less explicable form of silliness, over­
exert their strength and do them selves serious inj ury. 
The doctors also discussed w h at has come to be known 
as the .. bicyclist's stoop." The racers stoop so as to 
present less surface to the wind when goi ng at top 
speed, but an ordinary rider who sits in oth er than an 
erect position is simpl y maki ng It monkey of hilliself 
for no reason Whatever, and very li kely is perma­
nently injuring the erectness of his figure. For other 
than racing purposes the handles of a bicycle should 
be FlO adjusted that the erect position will be natural. 

It has often been asserted that bicycle riding is very 
inj urious to women ; if that be so, these med ical me,l 
at the meeting mentioned failed to say anything about 
it. I asked one of the most famous gynrecological sur­
geons in Ne w York about this matter, and he said that 
as a g'meral thing- a woman couLd do nothing wiser 
than ride a bicycle in moderation. He frankly admit­
ted that some women would be hurt by it, as t hey 
would be by any form of exercise, but he did not see 
that there were any peculiar dangers from bicycling 
to women on account of their structural peculiarities. 

Now a word about the speed of bicycles. This table 
will show the record of a bicyclist compared with tlW 
best speed made by horses : 

M mile. � mile. ')4 mile. 1 mile. 

Johnson (bicyclist) . . . . . . . . . . . . .  0 " 21i 0 " 46t I - 1H 1 ' 35! 
Salvator (race horse) . . . . . . . . . . .  0 · 2.3} 0 ' 47t l ' 11t l"llSIr Flying Jib (pacer) . . . . . . . . . . . . . 0 - 2U' 0 ' 59 1 · 281: l ' 58t 
Robert J. (pacer). . • . . . . . . . . . .  0 - 301: 1 ' 001: 1 - 30, 2 · 01t 
Alix (trotter) . . . . . . . . . .  . . . .  . _  0'30. 1 · 01t 1 ' 321 2 · 03t 

In distance racing, wh ether on the road or the track, 
the bicyle rider h as greatly the advantage of the 
horse, and can beat that ani mal at an y distance, the 
farther the distance the greater the ad vantage in favor 
of the bicyclist. 

. . . , . 
A. New Theory of Sleep. 

Since the uiscoveries made b y  Golgi, Cajal, Retzius, 
and others, of the peculiar anatomical characteristics of 
the nerve cells, a number of new theories regarding 
brain function and brain action have be en in the field. 
The nerve cell, as it is now understood, consists of a 
very large number of long branched processes, which 
are called the protoplasmic processes, and a single 
axis cylinder which exten ds out, becoming- eventually 
the nerve fiber- and giving off fine lateral branches. It 
h as also been shown that each nerve cell in the brain 
is in contiguity with some other nerve cel l ,  or rather 
with the terminals of the axis cyl inder process of that 
cell,  but that no actual nnion takes place between the 
processes from the one cell and fiber process of the 
other. When one set of nerve cells, for example, are 
t hrown into activity, im pulses are sent out along the 
axis cylinders and their terminal end brnshes, and 
th ese affect by contact the protoplasmi c  processes of 
other cells. Cajal and others look upon the axis cylin­
der and nerve fiber as con veying impulses out from the 
nerve cel l or bod y, while the protoplasmic processes re-
CeIVt3 Impulses brought to them and carry them to th e 
cell bod y. These latter, therefore, are sometimes called 
cE'llul ipetal, while the axis cylinder process is called 
cellulifugal. We are speaking, of course, now of the re­
lations of the different groups of cells in different parts 
of the brain, rath er than of the relation s  of these cells 
to the spilJal cord and parts belo w. Some time ago 
Professor Duval proposed the theory of sleep based 
upon the peculiar relations of the brain cells and fi bers. 
According to this theory, the nerve cells in repose re­
tracted their processes, which, as he thought, were 
rE'al l y  pseudopods. The cell processes being thus re­
tracted, the con tiguity of the cell with other cells was 
less perfect ; hence their functions became lowered, 
consciousness was lost, and sleep ensued. Kol l i ker ob­
j ected to this view, on th e ground that ammboid m ove­
ments are never observed in nerve cells, at least of the 
h igher animals ; Du val having contended that he had 
seen such movements in th e lower orders of animals. 
Cajal, sid ing with KoIliker, states that no matter what 

way you kill an animal-by shock, strangulation or an­
resthesia-the nerve cells never differ in aspect, an d 
one never can discover a,ny ammboid movements among 
them , even when they are placed freshl y  in the field of 
the microscope. Cajal has, however, suggested another 
theory of sleep which he believes more rational and 
more in accordance with facts. While nerve cells do 
not have ammboid movements, there are, scattered 
richly throughout the brain tissues, other cells known 
as neuroglia cells. These are cells with very numerous 
fine processes, and they form in a large measure the 
supporting framework of the brain tissue, sen ding their 
fine processes in among the nerve cells and blood ves­
sels. Now Cajal's theory is that these neuroglia cells 
during repose extend or relax their fine hair-like pro­
cesses. As the result of this the perfect contact be­
tween the processes of the nerve cells and the end 
brushes from the axis cylinders that surround them is 
interfered with, hence the brain function is slowed up 
and sleep ensues. During activity these neuroglia cells 
retract their numberless fine processes, the contact be­
t ween the nerve cells become'> perfect again, and mental 
functions are resumed. The practical facts upon which 
Cajal  bases this ingenious theory are that the neuroglia 
cells are found to be in different state". In some their 
processes are retracted and shriveled and in others they 
are extended. There is unquestionably an ammboid 
movement, therefore, i n  this class of cells. Further­
more, it is in accordance, he says, with physiological 
facts that a cell would retract its processes during acti­
vity and relax them during repose. The physical basis 
of sleep, th erefore, according to this view, would be the 
bristling up of the hair-like processes of the neurogl ia 
cells, a squeezing of them i n  betwpen the machinery 
by w h ich the nene impulses pass, and a sort of a clog­
ging of the psychical mech anism. 

Such theories are, of course, as yet only theories, and 
may be regarded by practical minds with great con­
tempt. Still, there is sometimes an ad vantage in sci­
entific hypotheses, even if they furnish only an intel­
lectual exercise to the student. -Medical Record. 

• 4 • , • 
Railway A.ccidents in 1 894. 

(From the report of the Interstate Commerce Com­
mission. )  During the year, 1, 823 railway empl oyes 
were killed and 23, 422 were inj ured, as compared with 
2, 727 killed and 31, 729 inj ured in 1893. This marked 
decrease in casualty is in part due to the decrease in 
the n umber of men employed, and the decrease in the 
vol ume of business h andled. The increased use of 
automatic appliances on rail way equi pment also may 
h ave rendered railway employment less dangerons, and 
it may be that the grade of efficiency of employes h as 
been raised. 

The number of passengers killed was 324, an increase 
of 2,5, and the number inj ured was 3, 304, a decrease of 
195. Of the total number of fatal casualti es to rail­
way employes, 251 were due to coupling and uncoup­
ling cars, 439 to falling from trains and engines, 50 to 
overhead obstructions, 145 to collisions, 108 to derail­
ments, and the balance to various oth er cau ses not 
easily classified. To show the ratio of casualty, it may 
be stated that 1 employe was killed out of every 428 
in service and 1 inj ured out of every 33 employed. 
The train men perform the most dangerous service, 1 
out of every 156 em ployed having been killed an d 1 
out of every 12 h aving been inj ured. 

The ratio of casualty to passengers is in striking con­
trast to t h at of rail way employes, 1 passenger having 
been kill ed out of each 1, 91 2, 618 carried, or for each 
44, 103, 228 miles traveled, and 1 inj ured out of each 
204,248 carried, or for each 4, 709, 771 miles traveled. A 
di strib ution of accidents to the territorial groups exhi­
bits the diversity in the relative safety of railway em­
ployment and of rail way travel in the different sections 
of the country. 

Light ning and Barns. 

Mr. Mc A d ie's pamphlet on " Protection from Light­
n ing " has been revised and republish ed. Among the 
additions made to the old material is a d iscussion of 
the question whether barns are any more l iable to be 
struck by lightning after being filled than before. Mr. 
McAd Ie CItes these figures , Last year, pnor to A ugust 
1, 223 persons were reported as killed by lightning 
in this country ; after that date, 1 13 ; d wellings struck, 
before August 1, 173 ; aftE'r, 87 ; ch urches, before, 10; 
after, 1 5 ; barns, before, 130 ; after, 138. It th us ap­
pears that while much more than half the year's dam­
age done by lightning in other directions occurred 
pri or to the date mentioned, a trifle more than half 
the inj ury to barns from that cause came afterward. 
Mr. McAdie mentions three possible reasons for this 
increased peril after h arvesting the crops : (1) The 
stalks of grass and gro wing g-rain serve as tiny light­
ning rods, and relieve the electric strai n bet ween sky 
and earth, but w h en they have been cut down only 
the build ings and trees are left to serve that purpose ; 
(2) a ful l barn is warmer, and h ence more readily 
ign ited than an em pty one ; and (3) the vapor in the 
warm air, rising from a barn filled with new h ay, at­
tracts the elf'ctrie cllfl'ent and iuvites a Il ischarge by 
that route. 
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RECENTLY PATENTED INVENTIONS. 

E ll:!;i ll eering. 

STEAl\l BOILER. -J"m;e D. De Benj u­
mea, New York City. According t o  tbis invention a 
cylindrical shell has a fire chamber in its base, and two 
cvlindrical shells of different diameters within and can­
c�ntric with the onter shell . A spiral partition in the in­
nermost shell forms an uptake for hot gases from the 
fire chamber, and there arc sealing rings between the 
ends of the . two inner shells forming a water-holding 
space in which is a spiral partition, there being also a 
spiral partition between the larger of the inner shells and 
the outer shell, forming a down-take passage for the 
products of combustion,lthere being a dranght pipe at the 
lower end of the passage. On the top of the onter shell 
is a deflecting crown sheet and a steam dome. 

LOCOlVIO 'l'IVE SNOW OR ICE FLANGER. 
-Augnstus F. Priest, Duluth, Minn. This lIanger is an 
improvement on formerly patented inventions, and is ar­
ranged to permit the engineer in the cab to readily raise 
or lower tbe lIanger blades and hold the knives in proper 
position relative to tbe rails. The lIanger readily con­
forms to all irregular surfaces m the track, whether ver­
tical or lateral, and gives an even depth of cut, the knives 
in no case touching the rails, but beiug perfectly locked 
and braced to clean tbe rails for every wheel in the train. 
By arranging the device directly behind the pilot, it is en­
tirely out of the way and not liable to accidental injury 
by an obstruction. 

BOILER FUEL FEED_ -Adelbert O. Mul­
Ier, Fremont, Neb. 'rhis is an apparatns comprising a 
supportiug frame directly in front of the firing door, a 
fuel-carrying box fitted to slide on the frame, and piv­
oted bottom sections having pinions on their trunnions 
exteriorly of the box, there being a connection between 
the pinions to cause them to move in unison. To clean 
tbe fire box, the whole apparatus may he hoisted and 
S'wllng away. 'rhe improvement is designed to facilitate 
the Introduction of fuel in a very simple manner, distrib­
uting it uniformly in the fire box. 

Uaihvay A}lpliances. 

A IR BRAKE O OUPLING. - William A. 
and Benjamiu S. H. Harris, Greenville, S. C.  Combined 
with the coupling heads and tbeir valves, accordmg to 
this improvement, is a shifting regUlating device set or 
adjusted by the movement of the train and operating to 
limit the movement of the valve-controlling devices va­
riably under different conditions, 80 that in case a train is 
broken the valves of the detached car will be adjusted 
to set the brakes and the valves of the engine portion of 
the train will be adjusted to cause the engineer's whistle 
to blow. Locking devices are also provided to lock the 
couplings brought together. The coupling carrier is com­
poscd of sections or slides movable one npon the other, 
such movement operating to actuate certain movable 
parts. 

Ele ctrical. 
ELECTRIC RAILWAY. -Frane-is Taylor, 

Charlotte, N. C. 'rhis invention relates to an under· 
ground system, and particularly to the arrangement of 
the brush or current transmitter and the condmt and cur­
rent wire holding devices. The conduit may be readily 
applied to existing roadbeds where the rails rest on 
wooden crosstles, and when in place can be easily re­
paired. The current transmitter has a supporting shank 
capable of being rotated and lifted vertically by the mo­
torman on · the car platform, the brush member bemg 
reversed or brought in line with the condnit slot, and 
lifted au\, of the slot when desired. 

I1t ech a n lcal. 

PLANING MILL MACHINERY. -Oharles 
Schoen, Rhinelander, Wis. Tbis inventor provides a' 
device for setting up matcbers for planing mill rna· 
chinery, whereby the beader knives may be quickly and 
conveniently adjusted to perform their work. By the 
aid of the device any ordinary mill hand may set up a 
matcher for any predetermined style of moulding in a 
vcrv short time. The device may be fitted to any fOllI­
sid�d slotted matcher cylinder top or bottom. 'l'he de­
vice is detached from the machiue when the latter is m 
motion, but may in an instant be placed in position to 
properly adjust tbe knives, and removed. 

EDGER. -John Oox, Victoria, Oanada. 
For properly cutting paraliel edges on shingles, boards, 
etc., this invention provides shifting devices actuated by 
the forwardly moving article to be edged to set the saws 
transversely on their spiudle according to the width of 
the article. The articles are carried forward by an eud­
less feed belt, and a locking device actuated by the mov­
ing article prevents outward movement of the edging 
tools and yet allows inward movement. 

Agricultural. 

OULTIVATOR. -T homas J. Payne, Te­
cumseb, Oklahoma 'rer. 'rhis is an implement espe­
cially adapted for the cultivation of listed com, and has 
runners so formed and located that they will fit closely 
in a furrow, the mnners having teeth capable of effec­
tively pulverizing the soil. There are knives at the rear 
of the cultivator to cut off the outward edges of the fur­
row, or that portion where the weeds usually start first to 
grow. 'rhe construction is simple and inexpensive and 
the macbine is light of draught. 

PLAN TER. -Le wis F. Miller, Oanton, 
N. C. This is a very simple machine, requiring no cast­
ings, and the parts of which may be easily dnplicated 
by any mechanic. It is designed to opeu the furrow, 
drop the seed and a portion of fertilizer if desired, and 
cover the seed. In the seed wheel the pockets may be 
made large or small, as required by the work, the adjust­
ment being effected in an easy and convenient manner. 

Miscella neous. 

OYLINDER PRINTING PRESS. -William 
M. Marriner and William N. Kant, Birmingham, Ala. 
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This is a press adapted to be rlln by foot, power, is de­
signed to be quite inexpensive, and to be c"pecially 
suited for use in small newspaper offices. 'I'hc typc bed 
is on a stationary slightly inclined frame to which is 
hinged a swinging frame on which an impression cylin­
der rolls back aud forth, trailing inking railers being 
connected with the sbaft of the cylinder. When the 
paper is fcd the cylinder frame is permitted to drop and 
the cylinder rolls down across the bed, the printed sheet 
being dropped on a delivery board. By the operator 
stepping on the treadle the free end of the frame is 
lifted, shifting the incline and causing the cylinder to 
roll back. The press is operated, when once startcd, 
by simply stepping on the treadle, the inking being au­
tomatically performed. 

BICYCLE DRIVING MECHANISM.- S. J. 
Collier, deceased (P. B. Tnrpin, Washington, D. C., ad ­
ministrator). This is a two-speed mechanism, euabling 
the wheel to be conveniently geared for speed or geared 
down for power while the machine is running. The 
crank axle, on which is a spur pinion, is mounted ec­
centrically in a larger axle, and a combined chain sprocket 
wbeel and internal toothed wheel is mann ted concen­
trically upon the larger axle and in gear with the pinion 
on the crank axle, there being means for locking the two 
axles together and for temporarily uulocking them and 
at the same time locking the large axle to the frame. 

PICKING M A C  H I N  E. - Sylvenu� D. 
Mosher, Storm King, N. Y. This invention provides a 
simple apparatus which may be applied to a traction 
engine or otber vehicle to pick up the surface of the 
ground so that the loosened material may be raised by a 
steam or other shovel, the machine picking on the sur· 
face or in the bottom of a ditch. The machine comprises 
a swinging frame at the outer and inner ends of which are 
crank shafts with which series of picks are operatively 
connected. 

ICE OUTTING MACHINE . -M artin Fey, 
Tamaqua, Pa. This improvement relates particularly to 
means for guiding the machine and for cutting ice 
blocks of different widths. A dependent frame is ar­
ranged alongside the cutter, vertical gnide posts being 
laterally adjustable toward and from the cutter in the 
frame, and a horizontal bar sliding vertically on the 
posts, while aligned guides attached to and pendent 
from the bar are adapted to run in a cut or kerf in the 
ice. The guides may be ralsed and held above the sur­
face of the ice or lowered to a greater or less depth in the 
kerf. 

WORK STAND. - Olinton E. Lincoln, 
Morehead City, N. C.  This stand embodies a cabinet 
for scissors, buttons, thimbles, etc., with a number of 
drawers, serving also as a table, and having a thread 
rack on which spools may be held nnder proper tension 
for the nnwinding of the thread without tangling, the 
support for each spool being provided with a thread cut­
ter. The stand is also provided with a removable work 
basket, which may be revolved. 

MEAT TENDERER. -William G. Mum­
ma, Warrensburg, Mo. This is a simple and inexpen­
sive tool having a handled head with grooves in its 
margin, depending cutters being secured on the under 
side of the head. To prevent tbe clinging of the meat 
to the cutters, spring wires cross each other beneath the 
head, the wires engaging the grooves and having their 
ends secured to the head. 

GRATE. -Samuel L. Jeter, Montgom­
ery, Ala. This grate is more especially designed for use 
in open fireplaces, permitting the qnick and thorough 
removl'.! of the ashes to insure improved combustion. 
Journaled in the grate frame is a basket of grate bars 
each having at its outer end a crank arm extending up­
ward in front of the basket, tbere being a lever and 
connecting rod for the crank arms to shake the grate 
bars. 

LUBRICATOR. -Oharles P. Hogue and 
Joseph W. Smith, Portlaud, Oregon. This is a device 
deSigned to forcibly feed the desired amouut of lubricant 
to a bearing and cousists principally of a piston in an oil­
containing vessel to force the lubricant out. The device 
is adapted to conveniently feed a large quantity of the In· 
bricant by hand to the part to be lubricated wheu de· 
sired, and the lubricator reservoir is readily refilled. 

BOOK SUPPORT. - Oharles H. H ay, 
Carmi, Ill. This device comprises a frame formed at its 
middle with trunnions journaled in suitable bearings at­
tached to a desk or other couvenient support. The frame 
is counterbalanced, and shelves are held on its free ends, a 
spring-pressed locking device locking the frame iu any 
desired position, the device being more especially de­
signed for supporting large books, such as tourt records, 
abstracts, ledgers, etc., in such manner that the open 
book has the top leaves at a level. 

WINDOW. - Joh n B. ,  Grattarola, New 
York City. This invention provides a simple mechanism 
to permit of readily sliding the sashes np and down and 
to swing them inward to give access to both faces to 
facilitate cleaning them. The sash Is pivoted at one side 
on a sliding bar or guide piece. and adapted to be locked 
at its other side to a removable part of the sash guide-
way. 

P O C K E T GUARD. - Patrick O urran, 
Romeo, Ill .  This is a device for securing a pocket book, 
watch, or similar article in a pocket, the article being 
readily removed when desired, but so secured that it 
must be pressed downward when taken, thus giving no­
tice to the wearer. lIt consists of a strip of metal bent 
upon itself to form opposing members, one member hav­
ing lugs engaged by pins, and both members having in­
terlocking tongnes. The watch or other article is at­
tached to the device, and the pins engage the pocket. 

INDICATOR FOR PIANO STOOLS . -Oarlo 
Brizzi, New York City. This is a device to indicate 
whether or not the stool is at the proper height for the 
player. From the lower end of the threaded spiudle sup­
porting the seat extends a square rod on which is a pin­
ion held in a suitable bracket support, and the pinion is 
in mesh with gear teeth ou a dial, placed horizontally or 
diagonally to be most conveniently seen by the player, 
the dial being marked with graduations, and being turned 
by the pinion as the seat is moved up or down, its posi­
tion being at all times indicated by a pointer. 

LOOM PILE WIRE HOLDER AND OUT-
1·ER.-Victor Vizet, New Rochelle, N. Y. According 
to this improvement the cutter is made in one piece with 
thc sheath w receive the end of the wire, whereby the 
pile wire holder is made much stronger than heretofore, 
aud the article ;s simpler to manufacture. 

MAKING OHLORINE. -James J. Powers, 
Cortlandt, N. Y. This inventor has devised an apparatus 
for making chlorine gas and similar substances, in wbich 
a substance has to be treated by an acid, and in which 
the acid is measured to secure proper proportion of 
weights and volumes, a safety appliance being provided 
to preveut explosion. An open top measuring tank is 
connected by a pipe with a storage tank into which air 
may be forced to push am the acid, which a pressure tank 
receives as it is discharged by gravity from the measuring 
tank, a generating still being connected by a pipe with 
the pressure tank. 

DENTAL OLAMP. -Joseph M. Strout, 
Portland, Me. This is  an improvement upon a formerly 
patented invention of the same inventor, designed tll 
afford a practically perfect adaptability of the retaining 
arm of the device to irregnlar surfaces of teeth. and se­
cure any desired tension upon the arm. Means are also 
provided whereby the gum at the neck of the tooth will 
be protected while the root is being trimmed preparatory 
to applying a crown. 

ATOMIZER. - Oharles Wagn er, New 
York City. This device consists principally of a cyUnder 
iu which is a valved suction pipe, a spring-pressed pis­
ton, the piston rod forming the discharge pipe for the 
liquid. The atomizer may also be arranged for use as an 
oiler or as pnmp, or for the pnrpose of ejecting any de­
sired liquid. 

FILTERING POT OR URN. -William A. 
Van Deusen, Brooklyn, N. Y. This iuvention affords 
improved means of preparing coffee, tea or other decoc­
tions. In the top of tbe pot is a strainer bowl and be­
neath itiis a drip bowl, a paper filter being arranged loose­
ly between them, water being poured on the contents of 
the strainer bowl for ordinary filtering. When the liquid 
is to be boiled, the pot has a xemovable false bottom 
forming a steam chamber from which a tube communi­
cates with the strainer bowl in such a way that the hot 
water will be forced up through the tube and percolated 
over tbe contents of the strainer bowl. 

NOTE.-Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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or no attention will be paid thereto. This is for our 
information and not for publication. 

Il e fc r e n c c s  to former articles or answers should 
give date of paper and pa,ge or number of question. 

I nq n i ri e "  not answered m reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department. each must take his tum. 

B u y e  .... wishing to purchase any article not advertised 
in our columns will be furnished witb addresses of 
houses manufacturing or carrying the same. 

Special '''' )'jt,tcn I n fo l'lll a ti o n  on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Sci e n t i fi c  Alll c .. i {� a n  S lI l ' 1l l c 1l1 e n t 8  referred 
to may be had at the office. Pnce 10 cents each. 

B o o k  .. referred to promptly supplied on rcceipt of 
price. 

In i ll e I'a I" sent !!or examination should be distinctly 
marked or labeled. 

(6603) H. J. M. say s : Oan you tell m e  
the proper process of  making nitrate] of silver ? A. To 
make nitrate of silverj out of pure silver, place the silver 
in a beaker and pour into it three-quarters of a fluid ounce 
of strong nitric acid sp, gr. 1 '4 for every ounce of metal. 
The beaker is heated till the whole of the silver dissolves. 
The solution is then poured into an evaporating basin, 
and the excess of acid driven off by boiliug. �he opera­
tions should be conducted in the open air. The salts 
left may be recrystallized by dissolving in the the small­
est possible quantity of boiling water and allowing it to 
cool. The crystals of pure nitrate of silver will gradually 

1 . A Colonial honse at Scranton, Pa. Perspective ele- '  form. The salt remaining in the mother liquor can be 
vation and 1I00r plans. Cost complete $4,500. E. recovered by evaporation. To prepare chloride of gold, 
G. W. Dietrich, architect, New York Oity. A sim- the copper in the coin must lIrst be elimnated. The gold 
pIe yet pleasing design. coin is put into a beaker, and a mixture of three parts of 

hydrochloric acid and one of nitric acid is poured into it 2. A cottage at Residence Park, New Rochelle, N. Y. and heat applied until the metal is dissolved. The ex­
Two perspective elevations and 1I00r plans. Archi- cess of acid is then expelled by evaporation. The im­
tect, Mr. G. K. Thompson, New York City. A pure gold chloride, when free from acid, is dissolved in 
unique example for a cottage dwelliug. boiling water, and a cold saturated solution of protosul­

3. Perspective and 1I00r plans of a Colonial cottage at 
South Orange, N. J. Built by H. E. Matthews, 
Orange, N. J. A neat design, with some novel 
features. 

4. A Colonial house at Summit, N. J. Perspective ele­
vation and 1I00r plan. Arcbitects, Messrs. Child & 
De Gall, New York City. 

5. A cottage in the suburbs of Brooklyn, N. Y., erected 
at a cost of $7,500 complete. Perspective elevation 
and 1I00r plaus. Architects, Messrs. J. C. Cady & 
Co., New York City. An artistic design. 

6. Two perspective elevations and floor plans of " Lov­
er's Dell, "  a. re�idence recently erectp(] in New 
Jersey. A pleasing example for a modern Colonial 
dwelling. Architect, Oscar S. Teal, New York 
City. 

7. A residence at Sea Side Park, Bridgeport. Conn. Two 
perspective elevations and 1I00r plans. An ex­
quisite design. Architect, Mr. W. R. Briggs, 
Bridgeport, Conn. 

S. A residence in the Colonial style, recently erected 
at Chester Hill, Mt.Vernon, N. Y. Three perspect­
ive elevations and 1I00r plans. A picturesque de­
sign. Lewis H. Lucas, architect, New York City. 

9. Ground plan and perspective view of Holy Trinity 
Church, Harlem, N. Y. Architect, Mr. Wm. A. 
Potter, New York City. 

10. A residence at Montclair, N. J., being an additional 
view to those of the same house pnblished in the 
May issue. 

11. Miscellaneous conteuts : Waterbury electric heat 
regulator, ilIustrated.-A sanitary bathtnb, illustrat­
ed.-Finishing 1I00rs.-Pompeian bath room.­
Seasoning of stone.-Improvement in warm air 
furnaces, illustrated. - An improved domestic 
water service system, ilIustrated.-An improved 
door check and spring, illustrated.-The wood of 
most uses.-The hollow handle glass cutter, illus­
trated. 

Tbe Scientific American Building Edition is issued 
monthly. $2.50 a year. Single copies, 25 cents. Thirty­
two large quarto pages, forming a large and splendid 
MAGAZINE OF ARCHITECTl'RE, richly adorned with 
elegant plates and flne engravings, illustrating the most 
interesting examples of Modern Architectural Constrnc­
tion and allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the LARGEST CmcULATION 
of any Architectural Publication in the world. Sold by 
llil newsdealers. MUNN & CO., PUBLISHERS, 

361 Broadway, New York. 

phate of iron added, till a dark precipitate of pure gold is 
no longer produced. The precipitate of gold must be 
poured on a filter and washed by pouring boiling water 
constantly over it, till the wash water no longer produces 
a precipitate with a solution of barium chloride, provIng 
that the gold is free from the excess of sulphate of iron. 
The gold is again dissolved in nitrohydrocbloric acid, the 
solution evaporated to dryness, the latter part of the 
operation being carried on slowly to prevent spurting. 
The yellow crystalliue chloride of gold thus prepared 
should be preserved in a well stoppered bottle or a sealed 
tube, as the salt is very deliquescent. 

(6604) X. Y. asks : Will  you please de­
fine and illustrate by an example the difference between 
momentum and vis viva ? Which of the two represent. 
the force with which one body strikes another? A. 
Momentum is the weight of a body multiplied by its ve­
locity usually iu feet per second, and denominated in 
foot pounds. Vis viva is a term used by early writers to 
designate the force of the momentum of a body in terms 
of its work and now designated as euergy. It is now ob­
solete as a mechanical expression. 

(6605) O. B. says : Please tel l me how 
t o  make the composition for printer's rollers ? 
A. Best glue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10)-2 lb. 

Black molasses or honey . . . . " . . . . . . . . . 2)-2 gal. 
India rubber dissolved in oil of turpen-

tine . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  lb. 
Venice turpentine . . . . . . .  . . . . . . . . • . . .  . . 2 oz. 
Glycerine . . . . . . . . . . .  . . . . . . . . .  12 oz. 
Vinegar. . . .  . .  . .  . .  . .  . .  . . .. . .  . . . .  . . . . . . .  4 oz. 

Purified India rnbber only is nsed . To recast add 20 
per cent new material. The old home receipt is, 2 lb. 
best glue, soaked over night, to 1 gal. of New Orleans 
molasses. Will not recast. 

INDEX OF INVENTIONS 
For whlcb Letter. Paten' o f"  the 

United Stale. were Granted 

August 13, 1895, 
&ND EACH BEAUING THA'r DATE, 
[See note at end of list about eopies of these patents.] 

Air compressor, H. A. Pedrick . . . . . . . . . . . . . . . . . . . . . .  5H,!Wl 
Air compressor, hydraUliC, J. H. Cbamp .. 544,456 to 5«,459 
Aluminum oxide. extracting. A. W. Nibelius . . . . . . 544.319 
Axle skein, .J. Salay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 544,325 Bag supporting device. H. Cotter . . . . . . . • . . . . . . . . . . .  544,46l. 
Batb. See Medical dry bath .  
Bath brusb apparatus. M. J .  Lyons . . . . . . . . . . . . . . . . •  5{'.362 
Batteries used on vehicles, support for electrical, 

T. �'rog"att . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544.480 
Bearing, ball, R. F. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 544,406 
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1 26 J c itutific !mtricau. 
Bearing for carriaR'e spind1es. roller. W .  F. Wag· Horse foot book, D. A. Jones . . . . . . . . . . . . . . . . . . . .. 544.540 

ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . • 544,451 Hose coupling, E. W. Sbepherd . . . . . . . . . • . . . . . . • _ 0  • •  544,46'9 
G:�'b�tt��.f;���rig: 'p', ·�"r·a�er· . .. .. .. ', ...... ', ........ ',',',',',',',: ',: �:�� IIg��it���J��E�:J.i�,� l�t����:.��' . .  �: .�:. �.���� .... : �!::�� 
Beus, etc., guard attac!:Jment for, L. A. Russell . . .  54..4,38] Hot water b eater. E. D. Van Stone . . . . . . . . . . . . . . . . •  544,450 
Bed3tetld. ).1. C. Scherer . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 544,630 Incandescent light SUpPlJrt. C. A. Carmany . . . . • . . • 544..502 
1��t�t1.aI\�IT�e�e����e.r .. ::. :::::::::::::::::::::::::: �:��g I�g��:���.;. ��'�li�����.����. ���.i.����: . . . . . . . . . . . . 544.348 

�r;;�I�,a:&:�aIi�&''i,;�;. ��y�,ll;::::::::::::::::.·. :::.: : �i:��� f��e-:;t"��3�.�. ������S· · : ·. : . . .. : : :  .. : :  .. .. .. : :  .. : : :  .. : .. ': :.: �U� 
��6��1: r��f�'u�: �'n:�lo�iird: : : : :  : : : : : : : : : : : : : : : : �1:�8 l�:�}:�rgg

e
����:�t�����;�?t?�.

N
H!}t!!!�����::::: �!:�� 

Bit. See Horse �it. Ironing table, C. W. Hillenbrand . . . . . . . . . . . . . . . . . . . . 544,301 
Blind, window, P. Ortmann . . . . . . . . .  . . . . . . . . . . . .  . . .  544,371 Jack. See Lifting jack:. Boat. See Life-boat. J oint. See Railway rail joint. Boiler. See Sectional boi ler. Steam boiler. J ournal bearing. W. 'V. Dinli!ee . . . . . . . . . . . . • . . . . . . . .  644.482 Water tube boiler. Keybole guard. \Veston & Sullivan . . . . . . . . . . . . . . . . . 544.3:.U Boiler furnace, D. S.  f;ticnardson . . . . . . . . . . . . . . . . . . . . 544,3�3 i Lac� fastener. shoe. K. Burgin . . . . . . . . . . . . . . . . . . . . . .  544.34� Book, pass" U. G. & \\ . F. Beck . . . . . . . . . . . . . . . . . . . . . 544.279 Lacmg hook, L. B. CObb . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 544,28 , 

Telegrapb, prInting, C. L. Buckinl'ham . . . . . . . . . . . .  544,&15 Telegraph, printing. Buckingham & Germann. 
544,&16 to 54',343 Telegraph registers. fountain ink roller for. C. A. Rolfe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544,644 Telegraph registers. ink roller for, C. A. Ro.JJfe . . . .  544.645 Telephone {:xcbange apparatus, J. J . O'Connell. . .  544,546 Telephone exchange signal apparatus, J. J. O'Conne\! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 544,545 '1'el epbone excbange system. C. E. Scribner . . . . . . .  544.388 'l'elephone switch . F. R. Whitney . . . . . . . . . . . . . . . . . . .  544,335 Telepbone SWItchboard apparatus, C. Eo Scribner. 544,386 'relephone switch boards. automatic shmaJing device for. F'. it. Mc Berty . . . . . . . . . . . . . . . . . . . . . . . . M4,370 Telepbone switchboards, plug and cord for, F. R. 

�lc Berty . .  . . .  . .  . . .  . . .  . .  . . .  . . . .  . .  . . . . . . . . . . . . . . . . .  544,369 

O R I HN A ltY RATES. 
1 1 1  I'fi d ,' l'a!:"e. each i n s e r t i o n  .. - 7';) C t" II I Po  a l i n e  
H a c 'i J' a �n� .  e ll c h  i l l lOl e l' l  i o u  - - - - $ l . 0 U  a l i n e  

tir For some classes of Advertisements, Special and H'i,gher rates are reqwired. 
'i'he above are chare-es per ag-ate line-abont ei�h t words per l ine. '1'h is notice shows the width of the line. and is set in agate type. W,ngravinlls may head adver­tisements at t.he same I'ate per ag-ate line. by measure­ment, as t.he lett.er press. Advertisements must be received at Publication Office as early as Thursday mornin� to appear in the foi lOwing week's issue. 

Bottle. S. \c. Rowel l .  . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54qZ4 1 Ladder suppyrt, H. Reiffemtein . . . . . . . . . . . . . . . . . . . . 54Q20 
Bottl e stopper. automatIC, \V. J. Gardner . . . . . . . . . .  544..617 Lamp, electrIC arc, R. H. Cunmo.2"bam . . . . . . . . . . . .  544.n29 Bottle washer. Kihn & Reed . . . . . . . . . . . . . . . . . . . . . . . . . 544.308 Lamp. electric arc, Haines & Fernald . . . . . . . 544.578, 544,579 Box. See Ricycle tool box. Sand box. Lamp suspendiul? device, Ii'. G. Echols . . . . . . . . . . . . .  544.50a Box, J. Crocker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 544,46:! Lamps, globe netting for arc. E. P. Warner . . . . . . . . 544,&H Box bordering machi ne, J. }<'. SmalL .  . . . . . . . . . . . . . .  544,446 Lathe for irregular shapes, H, W. N. Cole . . . . . . . . . .  MI,288 

����:�·e��icAap�oi:�ce. eiect'ro: "J: E: wiies: : : : : : : :  �;�� 
i�R�1'��;���� W.SU�di:�.t:. ��� .������::::::::: . . ::::.: �::� Tllimble and knife, combined, W. J. Quina . . . . . . . .  544.379 

WOOD or PlETSl WORKERS Tile. rooting, M. & M. Hoffelt . . . . . . . . . . . . . . . . . . . . . . . .  544,303 Tinning- or coating sheet metal plates, macbine without steam power can save 
Tir£�.�P�iJ���������iieiiro·atic.· 'A.: ·s: '(�ar£wright �::� time and monelJ by using our 

Brace. See Fence brace. Lead and white lead pigmer.ts Il'om lead sul-Bra::;{j r�rle h
��C{e�le brake. Vehicle brake. Wheel Lea�g��ef"oI�?��i:::��h';"ne,;'.".!i�cB�Ar��f£on�I.� : : : : :  �!:� Tlr'i,"ne�n':������.uf��11l6�::�

a
�l

e 
. .  
ai.� . ���.�� . .  ��� 54�,626 FootandHand Power lIlacnInem Tires. manufactnrinJZ inner elastiC air tubes for SEND FOR CATALOG UES-BrRke beam, J .  Howard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 544,435 Letter, sign, �'. H. Colburn . . . . . . . . . . . . . . . . . . . . . . . . .  544,564 

�����r�eaJ!:efl�r�fd "?ti':ldb�rn�r.RObiSCh ung . . . . . . . 544,418 tff';,�kt1�'l}?'H�U�in�:��.�n� .. .. .. ::. '. '::. ' . . :: . .. .. .. : .. .. . ::: lli:� Tir��",,':.Tv'!,t��tpn�u:i't��aC�·cle: it: 'JiicCoi-d : : : :  : : m:��i A -Wood-working Machinery. 
i:��i�hc��;;;g,e��t�ti�i�l�i>��e'§·eeger::: : : : : : : : : : : :  �t�� I S:NE��h;':;��, MFG. COMPABY. Button, J. Bassfreund . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544,45.3 Lifting jack. W. S. Hough . . . . . . . . . . . . . . . . . . . . . . . . . . .  544,30! Rutton attaching machine. C. J. Coleman . . . . . . . . .  5.t4.52R L()ck. See Nut lock. Cable clamp. G. W. Dennis . . . . . . . . . . . . . . . . . . . . . . . . . . 514,481 Loom, G. F. Hutchins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544.356 Calculating machine. C. S. Labofish . . . . . . . . . . . . . . . .  544.3b'O Loom Jacquard machlne, T. Halton . . . . . . . . . . . . . . . .  544.532 
f�;'C�:-,\�tg� ;,r..���rj��oiies·: ::: : ::: ::::. : :·: :::: :. : : �:� I 695 Water St .• Seneca Falls. N. Y. Trap. See Insect trap. Steam trap. _____________________ _ Cam mechanism. W. Roberts . . . . . . . . . . . . . . . . . . . . . . . .  544,380 Loom picker. cbeck. Kilborn & 'Taplin . . . . . . . . . . . . . . 544,467 Camern. See MagaZine camera. Lye, utilizing waste. H. Brewer . . . . . . . . . . . . . . . . . . . .  54.4,499 Can. See Paper can. Mallazine camera. J. N. Wigle . . . . . . . . . . . . . . . . . . . . . . .  544.493 Car brake. safety, J. U. Elwood . . . . . . . . . . . . . . . . . . . . .. 544,574 �J agnet forming machine. O. P. Briggs . . . . . . . . . . . . . 544,343 

�:; �g�gH��: �pa�k�&d��I'lic'8::: :::::::::::: ::::: : :  �:��� �l:�cn 8s�1i��0:�ra���·e. W. F. Hutcbinson . . . . . . . . . .  544.537 Car coupl ing, W. H. Squires . . . . . . . . . . . . . . . . . . . . . . . .  544,491 Matcb splints. machine for assembling, W. F. Car coupling. S. Walter8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 544.492 Hutchinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544.538 Car coupl ing, W. E. Whiteside . . . . . . . . . . . . . . . . . . . . . .  544.604 )oIattress stuffing macbine. E. N. Stephenson . . . . . .  544,39� Car, dumping, C. \V. Brldegum . . . . . . . . . . . . . . . . . . . . . .  544.561 Measur�ng device, J. L. Ackerman . . . . . . . . . . . . . . . . .. 544.398 
g:� �:����: �: �. ge��fl��� : : : :  : : : : : : : : :  : : : : : : : : : : :  . : :  �!:� Me1���1��J�Waur�:���·. �.I�.��������.��i.� . d.����� 544.3.12 Car. railway sleeping. H. Pearson . . . . . . . . . . . . . . . . . .  544,547 Measuring tool, Booth & Flinn . . . . . . . . . . . . . . . . . . . . . . 544.4.75 Car wheel and axle, A. Porter . . . . . . . . . . . . . . . . . . . . . .  544..468 Mechanical movement. W. H. Dolmetscb . . . . . . . . .. 544,tl1S Cars. revolving steel dome attacbment for mail or Medical dry bath , rll, H. Rees et al. . . . . . . . . . . . . . . . . .  544,442 express, R. L. Wilson . . . . . . . . . . . .  . . . . . . . . . . . . .  544,388 Metal shaping macbine. H. Dreses . . . . . . . . . . . . . . . . . .  544.569 Card grinding apparatus, L. W. PenGey . . . . . . . . . . . .  544,141 Metal shearing macbine, C. A. Bertsch . . . . . . . . . . . . . 544.281 Carto/lrapb ic machine, C. F. 'V. Mueblenbeck . . . . . 544,367 Mill. �ee Grinding mi l l .  Windmiil. Case. See Pen and penCIl case. Penci l case. .M ine trap door. G. Bonenberger . . . . . . . . . . . . . . . . . . . . 54.4.498 
�:r�r����:::r���ib�d�t���rG:vB�ia�����: : : : : : :  : : : :  ��:is� �n�;g;s��g�i��iv�i��lit ��;:t'� 'support' 'for: 'j: 544,424 Chair. See Opera chair. rl'oy chair. F. Hanlon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 544,800 Cha�r fan attachment, rocking. J. S. Urban . . . . . . . .  544.421 Moulder's flask. L. W. Boutelle . . . . . . . . . . . . . . . . . . . . . 541.560 Cbair support. adjustabl e, Eo G .  Watkins . . . . . . . . .  &44,4.72 Moulds. forming sand, S. J. Adams . . . . . . . . . . . . . . . 544..423 Cheese hoop and follower. F. L • .Jones . . . . . . . . . . . . . 544.508 Mop wringer • .Merten & �'alZan . . . . . . . . . . . . . . . . . . . . . .  544.641 

5�:��:� ��;:ri8��.Ps:!���� .�����. � .�.��J.��: : : :  tt%� �l��ifag�t�l����nlo�n����·. Young & Norri.s . . . . . . .  544 452 ('j gar brandin(l macbine, Ii]. Pisko . . . . . . . . . . . . . . . . . . 544,519 MUsical instruments. tracker for mecban lcal, H. CigClrette machine, continuous, R. W. Co1fee . . . . . . 544.611 C. Reichardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544.322 
Cl amp. See Cabl e  clamp. Rope clamp. Name plate. bicycle. C;. W. Vosmer . . . . . . . . . . . . . . . . .  54.4.524 Cl amp, G. B. Davis . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . 544.292 Nap raising machine. \V. Hol l and . . . . . . . . . . . . . . . . . . .  54.4.536 

Cle����:rdm��erl�1 a
�.� . .  prO��CI�g s

.
a
�:: .  �:.�: 544.601 �:itPI�c����aM�f�:fcd:. J.auc.h : : : : : : : : : : : : : : : : : : : : :  �t:tz.J Cleat for holding electric wires. E. W. Buffinton .. 544.501 Nut lock or washer, G. W. Gi l l ette . . . . . . . . . . . . . . . . . . 544.507 Clothes (ir ier, .J. P. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . 544.485 Nut tapping machine. N. B. Wood . . . . . . . . . . . . . . . . . 544.494 !;oin delivering apparatus, I'J. H. Walker . . . . . . . . . . .  54�,880 Oil tank. Nystrom & Lembke . . . . . . . . . . . . . . . . . . . . . . . .  544,416 Collar attachment, horse. C. F. Neer . . . . . . . . . . . . .. . . 544.628 Opera chair, fl'. M. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544,541 CommOde, foiding chair, C. O. Rennig . . . . . . . . . . . . .. 544.535 , Opera glass and hand le therefor, J. Murphy et al. 544,&13 Commutator bru�h boi der. G. J. Junker . . . . . . . . . . . . 544,358 � Ordnance, breech-loading. R. B. DashielL . . . . . . . . . 544.637 Commutator connection for dynamo-electriC l Ore concentrator, 1<.'. D. Darra�h et aI . . . . . . . . . . . .  544.290 

con'g����,e:�::ac�' 'f. aMOberec·tii � : : :  : : : : : : :  : : : : : : :  �:��� I ore::lr:��i�;?�.s�. PC?�;:�. ��. �.��. ����.����.s. ��� 544,610 Confectionery. articl e of, G. H. & T. J. Stilie . . . . . .  04.4,394 Overseam work. combined fabric'!'and threads in, Conveyer attachmellt, T. R. Griffith . . . . . . . . . . . . .. . . 544,434 H. H. Fefe! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54','65 Cooler. See \Vater cnoler. Packages in stores, device for handlin�, R. P. Cork extractor. J. O. Devries . . . . . . . . . . . . . . . . . . . . . . .  544.463 Adam� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544,555 Corn sbel l er. A. Peterson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544.589 Packing for reCiprocating valve stems, D. E. Sul-

'1'ripod. W. H. Fisher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 544.466 Trol ley wbeel and bearinl<. E. Verstraete . . . . . . . . . . 544.471 r.rruck, band, J. P. Haskitt. . . . . . . . . . . . . . . . . . . . . . . . . . . 544.53"-Truck, street car. G. F. Sbaw . . . . . . . . . . . . . . . . . . . . . .  544,489 Truck. street railway car. IJ. T. Pyott . . . . . . . . . . . . . . 544.417 1.·ype casting macb ine, W. S. Marder . . . . . . . . . . . . . .  544,317 Typewriting machine, G. M. Eckels . . . . . . . . 544,571, 544.572 'l'ypewriting macbine, C. Spiro . . . . . . . . . . . . . . . . . . . . .  544.599 Tynewriting macbine, D. C. Will iamson . . . . . . . . . . . . 544.337 Umbrella. bicycle, H . W. Sweeting . . . . . . . . . . . . . . . . . . 54',f.:l2 Valve, automatic stop. H. W. Forslund . . . . . . . . . 544.638 Veb icle brake. A. Klietsch . . . . . . . . . . . . . . . . . . . . . . . . . .  544,&19 Velocipede seat, J. R. Monta�ue . . . . . . . . . . . . . . . . . . .  544,62;' Veterinary obstetrical forceps, W. E. Farnham . . • 544,296 Wagon loading device. C. E. McLean . . . . . . . . . . . . . . .  544,543 Washer. See Bottle washer. Washing macbine, J. R. Underwood . . . . . . . . . . . . . . .. 544.550 'Vatch regulator. A. N. Gautbier . . . . . . . . . . . . . . . . . . . .  544,mB Water cooler. L. M. Pierron . . . . . . . . . . . . . . . . . . . . . . . . 544.518 Water beater. E. G. Goodwin . . . . . . . . . . . . . . . . . . . . . . .. 544,3h3 Water tower, C. Damm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544.478' Water tube boller, J. F. Casey . . . . . . . . . . . . . . . . . . . . . . .  544,235 Water tube boiler, J .  Maher . . . . . . . . . . . . . . . . . . . . . . . . .  1\44,.316 Water tube boiler. McGregor & Jackson . . . . . . . . . . . .  544.414. \Vat.er tube boiler, A. Wl]dman et a1 . . . . . . . . .  . . .  544,474 Watering tanks. automatic cut-01l' for, T. P. Pot-ter . . . .  . .  . .  . . . .  . .  . .  . . . . . .  . .  . .  . . .  . . . . . . . . . . . . . . . . . . . .  54�.377 Weatber strip, S. M. Horner . . . . . . . . . . . . . . . . . . . . . . . . . 544.355 Weavinc-. doup-harness for C!"OS8. C. Ashotf. . .  . . . . 544.496 Weed destroying apparatus, J. J. L. McPberson . .  544.M2 'Vell and pump, combined drive, F'. R. Porter . . . . .  544,376 Wheel. See Car wheel. Power wheel. 'l'rolley wheel. Wbeel and rail brake, combined, J. B. 'Hoagland et 81 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544,302 WIndmill, S. !:laundersen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 544,594 Window . •  1 .  Fredrickson . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5t4,506 Wire coiling mach ine. O. P. BrilZ12:s . . . . . . . . . . . . . . . . .  544.344 Wire reel, C. I,. (landy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 544,484 Woodworking, rotary cutter for. G. D. Gillette . .  544,4.32 Wringer. See Mop wrin,zer. Zinc, manufacturing, A. Crossley . . . . . . . . . . . . . . . . . . . 544,612 

TRAD E MARKS. 
Cornstalk puller, A. Edwards . . . . . . . . . . . . . . . . . . . . . . . 544,573 livan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 514,523 Beltings of all kinds, H. A. Coie . . . . . . . . . . . . . . . . . . . .. 26,927 
gg�P��:'. r��:pi:�1�0�E�ib�ld���e6?��)&nW. F. �:g:� ��fd�', �·il�tr�e.tt: pat·tiani: : : : : : : : : : : : : : : : �:� Bil liard or pool table cllshioI!s. C. Passow & Son� . . 26.922 

1ieck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M4,280 Pen and pencil case. C. W. Boman . . . . . . . . . . . . . . . . . .  54.4,6O<J Biscuit crackers, Firm of J. Hartman . . . . . . . . . . . . . . . . 26'81� Current arrester, strong. F. R. Me Berty . . . . . . . . . . . .  544,368 Pen guard for ruling purposes, P. R. Stevens . . . . .  544..ml C�II��s�"ii�i ���S�A� '�i(;[�lerfeii: : : : : : : : : : : : : : : : : :  �:915 Curtain ring. H. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 544.#8 Pencil case, O. Harpfer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54.4.533 Canned goods, William Steinmeyer Company . . . . . .  26.94J Disintellrator or crusber, M.. F. \Villiams . . . . . . . . . .  544,336 Pencil guard. A. Foruander . . . . . . . . . . . . . . . . . . . . . . . . . .  544.429 Cbolol8,te, cocoa, bromo. and similar products from Distifl latioll of crude hydrocarbons. etc . •  metbud 
I I  

P
p
�ncil hOlt�r. Docket, E. 8i · SmGitDb . . . . . . . . . . . . . . . . .  ��,3

4S0n2 the cocoa bean. H. Wenz . . . . . . . . . . . . . . . . . . . . . . . . . . 26,945 o and apparatus for continuous. O. Perner . . .  0_.516 otograp IC camera, Ber es, . erueny . . . . . . . . . .  0H':t. Coffee, malt, Kathreiner's Malzkaffee-Fabriken Dredging apparatus, C. G. CoBins et al . . . . . . . . . . . .  544,400 �iPe hanlier, C· 1W. �verd 'Il" "f . . · . .  · r . . · · · · · ·  b" · · 54.4,631 mit. Beschrankter Hattung- . . . . . . . .  " . . . . . . . . . . . .  26,944 R�::�: E�'b������� ��i��andia . . . . . . . . . . . . . . . . . . . . . .  544,570 
iP��.J.dK��i����� . . .  �� . . . . �� .. ��.�� . ��. ?r . .  �� . .  �� .. 544,410 Confectionery, ice cream and beverageE', H. L. 

Dri l l . See Hand dril l . Planter, corn, G. E. Heath . . . . . . . . . . . . . . . . . . . . . . . . . . .  54',581 Cor!!¥�r���ri,; Br·oibe,:,; .. : · : : : : · : : : : : : : : : : : : : : : : : : : : :  �U� Drilling machine. F. Zinzen . . . . . . . . . . . . . . . . . . . . . . . . .  544.495 Plaster bOX.) C. Breu] . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54.4,401 Dental adhesive p lates, J. Spyer . . . . . . . . . . . . . . . . . . . . .  26.920 
���e���c�������t1g�b�id1D�x:n��·�iai;8tieid::.: �:�N �lg:.8�g��\ :���hg�w.tt�c:�3�::.� : : : : : : : : : : : : :  �:� Dental chairs and dental office furniture and 
Electric cables. drying, Patterson & Rudd . . . . . . . . .  544,373 Plumb and level. W. Moore . . . . . . . . . . . . . . . . . . . . . . . .. 544,587 �!����i�:�tgmf�:n;���.' . .  �i�:.�� . ��.���� . .  �a�.�� 26,921 
:��gt�� �:gl��:����fa�r��: g�: �: �: �:����:g�: �:i�� �g�;�h�eef:::aC;ePo��r manufacturing yellow Fabrics. filJer or dressing for cotton. Oriental 
Electri� conductors. automatic safety appliance prussiate of, S. Halla . . . . . . . . . . . . . . . . . . . . . . . . . . . . 544.580 H'erEW�rs���f:��i: Crocker'Fertiii'z'er 'and 'Chem': :m.950 for, A .  E. Hutchin s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 544,436 Power wheel, A. M. Rrown . . . . . . . . . . . . . . . . . . . . . . . . . .  544,636 ical Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,952 �{����i� g���b���. ���;t�'u�ii�D S��iJn��t·tiod · c;i M4.383 ;�r��fu: ;;:�l��?:;in':· �ndT�!H��e�·y 'device: 'S: G; 544,395 Gloves and hosiery, Jno. S. Brittain D. G. Com-

opprating dynamo. Ii'. H. Loveridae . . . . . . . . . . . 54:4,361 Goss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544,354 Gu���lewing: ��:iliit·leSS (··i:ie�icai·c·omi;a;.y::::::: rJ:� ElectriC macbines or motors, winding of dynamo. Puller. See Cornstalk pul ler. . 
HaIrpins, Richardson & De Long Brothers, E. Thomson . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  544,396 Pump, air, W. C. Whitacre . . . . . . . . . . . . . . . . . . . . . . . . . .  544.473 26,916 to 26,918 Electrical distribution system. S. C. C. Currie . . . . .  544,289 RRaPlway condducttor, electric. P. C. Just . ·S·h· · · · · · · · · · 544,306 Herring. salted. J. More . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,939 Electromagnetic signal. C. E. Scribner . . . . . . . . . . . . .  544.387 al way con ui system, eiectric, L. H. erwood 544,391 Indian art wares of metallic or textile material or 

�}:�:lg�8.Am!n:�����eraiing: J': E: 'Putman: : : : rJ:�� �:n::�s�adbJ�i�i� ������tgc ��e�d�c1��s' for: F: 544.,521 a combination of metallic or textile materials, 
En.2ine. See Gas or oil engine. Rotary engine. L. Capps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 544.283 8. J .  Tellery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,923 

Steam engine. Railways. traveliI1g contact Qevice for electric. Knit underwear, His. Imboden & Company . . . . . . . . . 26,929 
Engine. J . '1\ Halsey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 544,299 J. C. Love . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M4,313 Latbes and their parts and attachments. Seneca 
Envelope macbine. E. M. Low . . . . . . . . . . . . . . . . . . . . . .  544.315 Railways. trolley for underground electric, M. D. Mel�i�e�s���:6����gb��'f!l:W.yE.· Baiiey .::: . .  :. �:� Envelope macbine, Low & Emerson . . . . . . . . . . . . . . . .  544.�� TJaw . . . : . .  : . . . . . . . . .  : . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . 544.312 Optical goods, includmg spectacles. lenses, test Envelope, safety. O. Andrew . . . . . . . . . . . . . . . . . . . . . . . .  544 .... 1 1  Rattan knlttl!lg macblne, RICh & Taft . . . . . . . . . . . . .  544,443 cases, and gal?es. AmerICan Optical Company . .  26,919 Envelope, two-compartment. C. D. A)be� . - . . . . . . 544,2'76 Ree�. See WIre reel. . Paper and fabric provided with an abrading or Evaporatmg apparatus, vacuum, H. S. FIrman , .. 544.614 RegIster. See Cash regIster. poli�bing surface Crowell Manufacturing Ex�avatmg machInes, means for operating swing- Rellulator. See Pressure regulator. Watch regu- Cou;'pany. . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 26.924 lUg beams of. W. & E. J. Davy . . . . . . . . . . . . . . . . . . .  544,479 lato,r. . PhotographiC paper. G. Gennert . . . . . . . . . . . . . . . . . . . . .  26,925 Extractor. See Cork extractor. Relay. T. B. DIxon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  644,351 Preparations for the treatment of the feet A H Eyelet, A. L",tbam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544.311 RlJeostat, electri?, F: B. Badt . . . . . . . . . . . . . . . . . . . . . . .. 544,278 1 Sanders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .' . . .  : . . .  : 26,933 Fan. mechanIcal, J. O. Fleece . . . . . . . . . . . . . . . . . . . . . . . . 544,405 RIllg-. See CurtaIn rmg. 1 Remedies for asthma. broIlcbitis, catarrh. hay Faucet. G. Decker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544,4O:l Rope clamp. L. 9· �ower . . . . . . . . . . . . . .  : . . . . . . . . . . . . .  54,,&I� fever, and .imilar affections, M. J. Walrath . . . .  26,937 �ence brace" Wlre� J. Collinson . . . . . . . . . . . . . . . . . . . . . .  �.�, 13 Rctary engine. Sco./ZnamIllo & DominIci . . . . . . . . . . • §44.59� Remedy for col ic, cbolera. dysentery. diarrhea • .l1,ence po�t, J. B. Greve . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544,<>77 Sack holder. A·, �ayo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544.585 cramps, and similar troubles, H. C. Lemke . . . . . .  26,936 fl ence, WIfe, 0; M. Knox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  54,1.509 Saddle. A. pe 1 blerry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  544.,602 Remedy fnr nervous affections and JZeneral debil-Fender· See Car fender. Saddle, J. C. Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544,3.33 i ty tonic J Curran 26 9&1 F�rtI l tzer aDd seed distributer, E. Thomas . . . . . . .  544.�70 Saddle, harne�B, W. C. Schriek . . . . . . . . . . . . . . . . . . . . . .  544.445 RibbO�S and' velvets. J : ·Ba�i;berg &·Comj;aDy:. :: : :  26:928 FIlter. J. M. DaVIdson . . . . . . . . . . . . . . . . . . . . . . . .  544,291, 5«.566 Sand bux, R. Sprl�8tube . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544,327 Rooflng paper Louisvi l1 e  Paper Company 26 926 Flan::erl, T. H. �"gnll<?l1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 544,;)7,) �aBh £aBtcner.� G. . �l-'rinl'r" . . . . . . . . . . . . . . . . . . . . . . . .  544.32� Rubber �arments, J. Mal ldleberg & Compan'y : : : : : :  26:932 �Ias . �ee Moulder s fiasK. . Sash holder� C. \-Vest . .  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 544,635 Salmon put up in cans cases or otb er packages F lood gate, Bruce & V.an Busklrk . . . . . . . . . . . . . . . . . . .  544,425 Sash operatmg mechamsm, E. G. Flanagan . . . . . . . .  544,423 PaciftcSteam Whaling Company , 

26 940 Flo�r mat, W. J . Armltage . . . . . . . . . . . . . . . . . . . . . . . . . .  544,557 Saw, d�tachable tooth, A. i{rleger . . . . . . . . . . . . . . . . . .  544,488 Salt spi 'es and macaron' table" 'i:i T  . . . . . . .  , FlUid fuel bu.rner. R. H. �argent . . . . . . . . . . . . . . . . . . .  544,646 Saw gUlde. �. �. & L. A. BIgger . . . . . . . . . . . . . . . . . . . . . 54.4.282 Man f ctur 'u Com anr I ,  • e momco 
26 

938 
Fly-catcher for use on �mmals. A. !. Farnam , . . . . .  544.� �ca1fold, SWInging, M. Keeley . . . . . . . . . . . . . . . . . . . . . . .  544..486 Soap T�n:wandagTriPoyi COmpany · · · · · · · · · · · · · · ·  .. · 26'949 
J�����ft�r�'e:s�L.J�gt��o;s·OD·.· . .  ·.· ·. ·. ·. ·. ·. ·. ·.: · . .. .... .. .. .. ... : �:� �������c��;gfn��t:;:d�f,���·c�&���ster::::.: �:�� Soap: toilet. Oakley Soap and Perfumery" Com: . 
Fork. See Fodder fork. Screw holder and driver, J. R. Balsley . . . . . . . . . . . . .. 544,606 pany . . ; .: . . . . . . . . . . . .  : . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 26,948 
Furnace. See Boiler furnace. Seat. See Velocipede seat. VarnIsh, Ghd�en V;:t.rmsb Company . . . . . . . . . . . . . . . . . 26,951 
Furnaces. apparatus for stopping tapping holes Oleat and berth, convertib'e, J. Krehbiel . .  . . . . . . . , . .  54�,510 Watches, Elgm NatlOnal Watch Company . . . . . . . . . . 26,9H 

Fus�fs�h�·. ���fi�1�; i.' Mei�er� :  : : : : : : :  : : : : : : : :  : : :  ��:��� ��g������oM:�·S�·i�·i���a�e·Yarn·8eParat·or: · · M4,554 

�:�e;�us���o�ie�·J.Sj�&f� � 0: simmons : : : : : : : :  �:gsJ Se�i�fea�a�ip�sHo�t��j�� . .  ��.��:.���� . .  ��.I. ��.�, 544,639 Gas burner. E. H. Yorke . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54:4,422 Shades. bolding mechanism for spring-actn . ted, Gas burners. electric lighting attachment for, F. H. H., Sr., & H.  H. Fursyth .  Jr . . . . . . . . . . . . . . . . . 54'.297 

Gas�'e����iig "Ii eater: iiyd�oca�boii: ' i5: Riiikos� M4,634 ��:fl���PJ��t6�:;,h��:iJ�r.R. Carfleld . . . . . . . . . . . . . . .  544,527 

kie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 544,593 Shoe, J. A. Kray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544,588 
a:: f,��������e��t�.rE�O�ii���.����.·:.·:::.·.·::.·.·::. : : �!:��� �ti�af�r��� c�fe������!\i�Cs��ai." · · · · · · · · · · · ·  . • . 544,504 
Gas or oil em:tine, F. S. Mead . . . . . . . . . . . . .  , . . . . . . . . . .  544.586 Sifloaling apparatus. electrical, W. W. Dean . . . . . .  544.567 
8:i:: I.8�: rigl��n�:��: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M4.,622 ��:��bf��l��p�����{ i1�'r� �i�ourc'ey: : :  : : : : '. : : : ' �!:�� Generator. See Gas generator. Skirt and belt fastener, adjustable, A. L. Hendry ;)44.407 
gl���ri�:�r��r:c:i�s�·nderlye. recovering. H. J . ���� ��g�., f.·L�f:�n;am: : : : : : : : : : : : : : : : : : : : : : : : : : : :  �t� 
GO;!����Oa�ioCiiiiiC adjiIst'able: '  E.' Tb'u�deri:loii : g�!:� �gr��i��e:;:�:r y�n Psbei���:ior: ' G: 'E: ' '&;' W·.· A: 544.629 
Granular materin.l�, apparatus for wasbing and Chandler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  544.286 
Gra�����§'. PH�:t��h.
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IT Our New aud Revised Catalogue of Practical and Scientific Books. 90 pages, 8vo, and our other Catalogues and Circulars, the whole covering every branch of Sci .. ence applied to the Arts. sent free and free of postage to any one in any pa.rt of the world who will furnish his address. 

The Scientific American 
Reference Book. 
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CAS A N D  CASOLIN E 

E N C I N E S .  
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Science and Technology. 
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FUNDAMENTAL P R I N C I P L E S  OF BusineRs j rrheir Application in Practice.-A lecture de­livered .in the S�bley Col lege Course by T. Dunkin Paret. A very mteres.tmll presentation of the subject, full of practicnl 8ug'gestiollS as to the conditions necessarv to obtam business and pr()fessional success. Contflined in SCH :XTIFIC AMERICAN SUPPLEl'tI F.NT, Nos. 998 and 
999. Price IU cent. each. To be had at this ollice and from al l newsdealers. 
$26 ,50 .  An 8 Light 16 C, P. 1 1 0  Volt Dynamo 

N o t  a tOJ" . but a high grade, substantial machine, which we guarantee to do all we claim for it. We place this machine on the market at above Jow price in order to introduce our Dynamos and Motors of larger sizes. 
ar Sena for circular No. 26. 
ROTH BROS. & CO . .  

30 to 34 Market S t . ,  
VhicaKo. I II.,  U.S.A. 
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12,500 Bece i l, b .  7 0 S  Pages. Price $5. 
Bouna in Sheep, $6. Half-lIlorocco. S6.1)0. This splendid work · contains a careful compilation of 

;�� Q��i��e�¥lc�r����;�3��t;t:���tff�h�� ii� \�ee��r! 
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( ) Y e t' 'l' " ' e l ,, e  'l' h o u !i!all d selected , Receipts are 
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CALENDOLl'S T Y P E S E T T I N G  MA-chin e.-DescrIptIOn of a machine recently invented by Father Calendoli, a Sicilian Dominican. which permits an experienced operator to compose tlfty thousand let­ters an hour. With 7 il lustrations. Contained in SCIEN­TIFIC AMERICAN SUPPLEMENT. No. 1 (1 0 1) .  Price 10 cents. To be had at this office and from all newsdealers. 
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" B l e  FO U R "· 
C.  Ie. O.  R O U T E  

T O  WAS H I NG T O N ,  BALT I M O R E ,  PH I LADE LPHIA,  THE HEALTH AND PLEASURE RESORTS OF THE ALLEGHANY AND BLUE RIDGE MOUNTAINS. 
O L D  P O I N T  COM FORT,  MOST BEAUTIFUL SCENERY IN THE WORLD. Magnificent trains leave CHICAGO dally at 9.00 a. m .. 

�a�g��nar�nW.:n�r 'Cie�l�f:�\5�r�;��:�:i��r:�:;i� ment Cars. Elegant Coaches, making direct connections in Central Union Station, Cincinnati, with through trains of the Chesapeake & Ohio Route. 
HOT S P R I N C S ,  VA. , .. The Mecca of the Tourist and Invalid," right In the heart of the picturesque Alleghanies, has afforded bealtb and rest for many generations. 

Through Palace S leeping  Cars between SI. Lou is,  
I ndianap o l i s ,  and Wash ington,  D .  C .  See tbat your tickets read via Big Four Route and Chesapeake & Ohio Railway. 

J. C. T U C KER, G. N.  A. BIG FOUR ROUTE. 
U. L. T R U ITT, N .  W. P. A. BIG FOUR ROUTE AND C. & O. Rv. 

234 CLARK STREET, CHICAGO. 
pa.�e�e����:���::';ger. Gen. Pi;;s�. r�l.}ii£1.gent 

MESSRS. MUNN & CO., Solicitors of Patents. have had nearly fifty years' continuous experience. Any one may quickly aBcertain, free, 
��:���l:byi��tii��ro KI���bk C�� Communications strictly confiden­tial. A handbook of patents and how to obtain them sent free. 

PATENTS 
taken through Munn & Co. receive special notice in the Scientific Amer. 

!:l��;mil�i�l������g, ;;.�e:J� l��f::i circulation of any scientific work. 13 a year. Specimen copies free. Address MUNN & CO., New York, 361 Broadway. 

Battery of its care nor attention. Always ready� snd mails under 
• 1 a each, by mail. 

Thames Street, New York, U. S. A. 

TYPE W H EELB_ MODELl I..tXPERIMENTAL WORK.IMAlJ.-.cHIIIERY NOVElTlE8 .. ETC. NEW YORK OTENCIL WORK' 100 MA_AU 8! N.,'Y. 

THE SHIPMAN ENGINE MFG. CO. 
E N G I NEERS. Rochester, N.  Y. MAC H I N I STS. May Have Something of Interest to Yon. Shipman .Oil Burning Stationary and Marine Engines, AutomatIC Pumping Outfits, Engines, BOilers, Marsh Steam Pumps, Crude on Burners, Clifford Smoke Con-
����:Sw�:�itie:f��;� �1�cIkj����r�rhY��\.�l6:����� Scroll Saws. ]lIALTA PH OSPH OR 'l'I N-T I I  E l'H O S PH O R B R O N Z E  A I. L O Y .  

prr Prl!ntea matter o n  above f fYl'  the asking. 

D u rable-Easily Appl ied.  Tbls roofinl>( Is mannfactured from natural Trinidad aspbalt materials, and will not dry up and become brittle under ex­posure to the weather as ooal-tar f,.���;,��o
Of ro� �::r� tr:. I 

with circular and price list to 
W A R R E "  C H E;U I CA L : 

&; iU I' H. ( ;0 . .  I �1i F n l ton Street,  
New York. U .  S. A .  

H Y P NOTISM My  orllnnal method $2. 100 pp. pam­phlet lOc. One on Persona1 Magnet­ism lOco Dr. Anderson, S .!. 7, Masonic Temple, Chicago. 

A R M S  &. L E e S  
WITH RUBBER HANDS & FEET. 

The Most Nat u ra l ,  Comfortable and 
D u rable.  Over 1 6 ,000 i n  use. 

New Pate nts and I m portant I m p rove. 
ment .  U. S .  Gov't Man ufact u rer.  Illustrated book of 4 30  pages ana for­mula for measurlDg sent free. 

IIY" See illustratea article in SCI. AM. 
of .A uuust 3. 1895. 

� . M A R K S ,
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7 0 1  Broadway. N E W  YORK CITY. 

COM PLETE SMALL SIZE N EW 
M I LLING MACH I N E .  

F u l l  (�apBci t y o f  I �arg e r  M ach i n es Indispensable for students, inventorB, 
Pi�?��s:nll�t��� t��s a:3�e�':!�� a:f�a��i Intricate milling. 

Made specially for small work. With or 
without�:y�: 

�t�!�o
l�li!lf:c� 

c�u:Ji�r8haft. 

pro Write for full particular",. Giant R I V H A R IJ S ]lI F G .  V O  • •  Miller 2 1 8  Fu lton � t . ,  B rooklyn , N .  Y .  

ELECTRICITY AND PLANT GROW-inl>(.-A paper by Prof. L. H. Bailey. of Cornell Univer­sity:. describing and giving the results of a series of ex­periments upon the etIect of electrical I l lumination upon the growth of plants. Con tained in SClEN'rIFle AMERICAN SUPPLEMENT, No •.  99 0 and  991 .  Price ]U cents each. To be had at this Office and from all news­dealers. 

I CE  M A C H I N E S .  C orl iss Engine •.  n .... w e  ... • 
a n d  H u t t l er",' Il l a c h i nel· ]r .  THE VILTER MFG. CO., �99 Clinton Street, Milwaukee, Wis. 

V A P O R  LAU N C H .  Engine and belm controlled from bow. Latest Improved and only 12 to 1 motor now ready for the market. 18 to 40 ft . launcbes 2, 3, 5 and 7 b.  p. No licensed en­gineer or pilot required. Speed 
and safety guarani-ew. No dan .. 
gerous na.phtha or gasoline used. 

Ill ari n e  Vapor Engine C o . ,  Jersey Clt)T, N . ... T .. 

MECHANICAL DRAWING 
Mechanics. Steam Engineering, Electricity, 
����i�:�He�i�, ��fn�?���ft��nB�i�c1t_ 
ea. Send for free circular, stating Bubject wish to study or your trade, 
. 'orrespondence School of In(lustriai Sciences. SVRANTON. PA. 

B U Y  
T E L E P H O N E S 
'r lt n t  a r e  fr o o d - n o t  • .  c h p a l)  t lt inas." Tbe differ­ence in cost is little. We guarantee our apparatus and 
b��r:���:n��� ���\��£r�ma:�£���el��� t�r .r�����t ���ts. WES'l'ERN TELEPHONE CONSTRUCTION CO , 

440 Monadnock Block, CHICAGO. 
Laruest ]}[anufacturers of Telephones in the United States 

H ELLO, CENTRAL ! 
Do you use telephones ', If so. we can give you just what you want. Our specialty is Blake Transmitters. There is a "  best " in everytbing, and ours are the best. We supply complete 

�el:fe����e�r ��i�� ��18fu���lt:dt�:�afg����uct 
PHCENIX INTERIOR TELEPHONE CO., 131 Liberty St., New York. 

THE NEWSPAPER AND THE ART of Making' It.-An address del ivered at Corne l l  Un i ver .. �ity, by Charles A .  Dana, edItor of the New York Sun. Contained in SCIENTIFIC AMERICAN SUPPLEM ENT, No. 
9 9 5 .  Price 10 cents. To be had at this ollice and from aU newsdealers. 

Telephones 
�r��l����ee 9:��tf;;��';��t�rder. 
Suitable for exch�nges or private plants. 
Dr' Send jor '1'esti1l1mia/,s and Prices. Some good territory left for reliable agents. 

M ASON TELEPHONE CO. , R ,CHMOND,  VA. 

HAVE Y O U  AN I D EA ?���!�b��C;�J'e;�".i1� like Dev�loped 0.' I n t r o d u c e d ? I CUll m ak e you a MO UEL, or manufactUre the same, by con .. tract, on a rQ;ralty or otherwise. Drop me a line. 
L. R. HITCHCOCK, Watertown, V .. nn. 

SCIENTIFIC AMERlCAN D Y N A M O. Description of a plain shunt-wound dynamo of simple construction, capable of supplying a current of from 60 to 75 110-volt incandescent lamps. or of being used as a 5 h. P motor, This machine was const�ucted especially for the benefit of the readers of the .sCUll tUle  A lllfnClfn, by Mr. W. S. Bishop, of New Haven, Conn. It is de­signed to meet the wants of mechanics and amat.eurs wbo desire to construct a simple dynamo for their own use, but who do not care to enter into the subject seien ... tifically. With 24 illustrations. Contained in :"( ' IENTlt'IC Al\l E1UCAS :"UPPLE:\I EI'\T. No. Stia. Price 10 cents. To be bad at this office and from all newsdealers. 
E I> G- E  T C> C> L S  are oft.en nearly ruined b y  using a grind­stone Dot adapted to the work. Our 

�����r: f����r:d�J:r:tiyv:6���Y of grits 
� .l.ll all 'we send you our Catalogue, 

wil:ich will qi'ue you some information ? 
GR A FT O N �TONE V O lU P A N Y. No. 30 River Street, GRAFTON, OHIO. 
LITTLE O IA�T B O LT C UTTERS 

WELLS BROS. & CO .. 

and N UT TAPPERS.  Complete with Tap Chuck, Taps, Dies. and Collets, Cut­ting 9 sizes, from M to 1 inch. Has improved clutch on spin­dle for running die otI after thread is cut, making quick return. 
ar Sena ffYl' fully illustratea 

catalogue. P. O. Box B. Greenlleld, Mass. 

�WELL DRilLS awarded Highest Medal at the World's Fair. All latest improvements. Catalogue free. 
F. C. AUSTIN M FG. CO., CH ICAGO, I LL 

THE NEW CONSTITUENT 
A RT ESIAN WE LLS -BY PNOF. E. 
G. Smith. A paper on artesian wells as a source of Water supply. Essential geological con di t ions of arte .. ARGON, 

£���eR���?:����·p�l.eWifli!��;�;;i.f r:a�ag:�o�� the Royal Society. Reasons for suspect ing a hitherto undiscovered constituent in the air. Proof of the p·l'es­ence of argon in the air by atmolysis. Separation of argon on a large scale. Density, spectrum and behavior of arJZ'on .  Liquefact.ion and soliditlcation of argon. Con­tained in SCIENTIFIC AMEHICAN SUPPLEMENT, Nos. 
1 00 0 . 1 00 1  and J 002. Price 10 cents each. To be had at this office and from all newsdealers. f� ,,--D EA F N ESS 
:; . . '. ,. and H EAD N O I SE S  re l i eved by u s i n g  

� . Wilson 's  Common Sense Ear Drums.  
o New scientific invention, entirely ditIerent in construction from all other devices. Assist the deaf when all other devices fail, and where medical skill has given no relief. �afe, comfortable. ana invisible j no wirWf I��WR at�XVi"en\n\lJit'1tf"'\�)tJ'W(��eti:)() , 
W' h��1·T:�11�i;���!r?0·a��I\�2gB�oO;d�'i��eN!�·'York 
NOVELTI ES nixie Novelty Co., Ltd., New Or-

• -leans, La ... buy and sell Patented Novelties. Correspondence wltb manufacturers and dealers solicited. 

���'J7E ERRIL ITE COMPO U N D  

tt · 8  :t' ""° 1 PA l N T -"'" B£STMAD£ FOR l l lli �ON R O  OF'S 
"_" " � STRUCTURAl lRON W O R K  & c .  SAMPLE.5 AND 

EAGLE PA����t���r;�'����5 PITTSBURG PA. 

DEAF N E S S  & H E A D  NO ISES C U R E D  
by IIIV Invisible Tuimiar Ear Cushions. Whispers heard. 
Warranted to help more cases than all similar devices 

F. HISCOX onl��t�i�DB�d;::�� N:ry �s �1:�t��:��!k�f ��I:O�:F REE 
T H E  " RO U N D  B O X "  

TY PEWRITER R I B B O N S  
M .  & M .  CARBON PAPERS. 

Give perfect satisfaction when otbers fall. Used by nearly all United States Government Departments. 
Samples P'ree upon application. 

]lI l T 'I' A G  & V O I.G �: R.  Manufacturers for the Trade, 
Cor. I',rk lI; B.B. a.VGI., I'art BldGe, N. J. 

sian we l ls. Some chemical features of artesian well supply. Contained in SnJCNTI14'IC AMEHICAN SUp­
P L KM l!:NT. No. !J4-3. Price 10 cents. '1'0 be had at this office and from al l  newsdealers. 

V8u U S E  G R I N DSTO N E S ?  [f so, we can supply you. All sizes 
m O ll n l ed and n II l I l O I I U ( f' d .  always kept in stock. Remember, we make a specialtyof selecting stones for all spe­Cial purposes. ar Ask for catalogue. 
T h e  ( ; I. EVE l.A N D  S'I' O N E  C O .  

2d Floor, Wilshire, Cleveland. o .  

Architectural gooks 
Useful, Beautiful and Cheap .  

Any person about t o  erect a dwelling house o r  sta .. ble. either in tbe country or city. or any builder wishing to examine the latest and best pJans for a church, school house, club house, or any other public building of higb or low cost, should procure a complete set of the ARCHITECTS' AND B01LD:BHS' EDITION of the ReI­ENTIFIC A:MERICAN. The information these volumes contain renders the work almost indispensable to the architect and builder. and persons about to build for themselves will find the work suggestive and most useful . fl'hey contain draw­injZs in perspective and in color, together with floor plans, costs, location of residence. etc. Two volumes are published am:::ually. Volumes 1 to 
18, whicb include all the numbers of this work from commencement to December, 1894, may now be obtained at this office or from Booksellers and Newsdealers. Price, stitcbed in paper. $2.00 per volume. These vol­umes contain all the plates, and all the other interesting matter pertaining to the work. Tbey are of great per­manent value. Forwarded to any address. 

lll V N N  &; C O . ,  P ublish e rs, 
361 Broadway, New York. 

© 1895 SCIENTIFIC AMERICAN, INC.
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')!l£ilverfisemenfs. 

I u s i d e  P a g e .  e a c h  1 11 !1i1 e l' t i o ll • •  ' 5  c en ts n l i n e  
Back l) a � e .  e a c h  i ll � e  . .  [ i o n .  - - $ 1 . 00 n l i n e  

I'T' For some classes oj Adl'erUsenl€nts, Special and 
Higher rates are required. 

The abDve are charges per agate line - about eigbt 
words per Hne. rrhis notice shows the width of the line, 
and i s  set in agate type. Engravings may h ead acver­
tisements at the same rate per agate iine. b y  measure� 
ment, as the letter press Advertisements must be 
received at Publication Office as ear l y  as lJ1hursda.:v 
morning to appear in the following week's issue. 

Apply to your hardware (lealer for copy of our . 
1 8 9 5  CATALOC U E  

containing N E W  TO I I L �  and TAB LES, or send 
us a postal card with address. 

Brown & Sbarpe Mfg. Co. ( p id R Darling, Brown & Sharpe, 5 roy ence, . I. 

Engineers' 
Suppl ies 

Of German, Swiss, and Ameri­
can make. Drawing Boards1 l' 
Squares, Colors, Inks, TraCIng 
C l o t  b s a n d Papers, rl'humb 
'racks, Rules, Tapes, etc. 

B l u e  Process Papers, 
THE nEST IN THE WORLD. 

F R OST & A D A M S ,  
J 1l1pol'ters. 

39 C O R N H I L L, BOSTO N ,  
M A S S .  

rr Catalogue Free. 

1M to 50 H. P. THE M otor of 1 9th Oentury lfi can be used any place, to do any 
��ork}f��Ple Jn�6n�te� !B�l� 
Ashes ! No Gauges ! No Flngi­
neer ! A perfectl y  safe Motor 

.. for all places and purposes, Cost i ' . :'-" '- � . of operati·on about one cent an 
� hour to each indicated horse pow-

er. For circulars, etc . , address 
.ECONO�Y, RELIA'eI� e h al't el' (; as_,E ng� n e U o . 

SIMPLICITY. SAFETY. ' P. O. Box 148. � t e r h Jl g ,  I I I .  

. . .  W E  A R E  B U I L D I N C  . .  , 
The Oelebrated -

"HORNSBY-AKROYD" 
- O I L  E N G I N E  

The De La Verg ne Refr i gerati i11l Mach i ne CO. 
FOOT E.  1 38TH STR E ET, N EW YORK. 

MAN UFAC'I'URE OF BICYCLE S . -A 
very comprehensive article g i v i n g  th e details of con·· 
struction uf every pal't o f  t hese vehicles. W i t h  15 en­
g'ravinlo{s. Contaiued i n  S C I E N 'rIFIC A MERICAN Sup­
PLEMENT, No. 9 0 8. Price 1U cents. To be had at this 
office and from a l l n ewsdea lers. 

The 
American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Company owns Letters­

Patent N o .  4 6 3 , 5 6 9 ,  granted 

to Emile Berl i n e r  N o v e m -

ber 1 7 , 1 8 9 1 ,  for a combined 
Telegraph and Telephone, 

covering all forms o f  

M icrophone Transmitters 

or contact Telephones. 

J c itn t i f i c  �lUttican. 
T:H::E I:I: OLI� '" ENG INES Boilers a n d  lUachi n e  Tool..  New 

, lolld Second-hand. Send stamp jor paper "MacMneru & Supplies." W. P. Davis, Rochester, N. Y. 

GAS AIID GASOLIIIE EIIGIIIES, E M ERY Jil,?ery Wheels, Grinding ¥a-
• cbInes and . GrInders' Su plies, 

FROM 1 TO 10 HORSE POWER  FOR ALL POWER PURPOSES Qulclt process and large stock, Wben ln a turry. , ' buy of T H E  TA N l 'l' E (; () .• NEW YORK CITY. 
T:E3l:E OLXN' G-.a.8 EJSrG-IN'E 0<:>., CINCINNATI. and STROUDSBURG, PA. 

2 2 2  C H I CA C O  ST R E E T ,  B U F FA LO, N E W YO R K. 
It n gg l e  •• Coles Eugineering (;0.,  39-41 Cm·t landt �treet, l\ew York, A lI'ents. 

THE BICYCLE : ITS INFLUENCE IN 
Health and Diseas e . - B y  (; . .\1. Hamm o n d , M.D.  � ,'aI­
nable and i n terestin� pnper in w h i c h  t h e  s u bject IS ex­
h aust ively tl'eated from the fo l l o w ing stan d poi n ts : 1 .  
Irh e use of the cycl e b y  persons i n  h eal th . Z. 'l'h e  use of 
the cycle by persons d iseased . Con t a i ned in  S C l E N T H ' I C  
A M EHICA N SUPPLEM Ii:NT, N o .  1 O O � .  Price 10  cents. 
'ro be had at th1s Office and from all newsdealers. 

BALL BEARING AXLES AND RUB· 
ber rJ.1 ires .- A paper read before t h e  Car riag-e B u i l ders'  
Nat i on a l Convention,  P h i l ad e l p h ia.  O c t o ber, 1894, show­
in g  the advantage to be derived t'rom the u s e  of ball  
bearings a n d  p neumatic t ires i n  rOH.d vehicles.  Con� 
tamed in  SCT F, S T I F I C  A M EHICAN S (T PPLE M ENT, N o .  992. Price 10 cen ts. '110 be bad at this office and from 
all  newsdealers. 

FORMED MILLING CUTTERS 
-FOR-

M i l l i ng Parts of Mach i nery. 

�:r��iycgi·to�tl:�S ��ld��� b� ������ 
ened by grinding witho\lt chan�­
ing form. They are eCOIlomical In 
the productiun of duplicate and in­
terchangeable parts . 

pr lll-ustraicil CataZogue Free. 

CO., t!.a3��"oC;��:� �kl[)l� JX�l& 

HOllY STEAM ENGINEERING 00 . 
343-344 Butler Exchange, Providence, R. I. 

S P E C I ALT I ES : Holly Gravity Return System ; 

saves One-Fifth of the Fuel. Holly Pressure-Reducing 

Valve ; no spring, lever or diaphragm. Send for circular . 

AGENTS WANTED roA. FINE TOOLS I N EVERY SHOP 
" CATm'JJ�R �.H.BESLY & CO: 

AND AGENCY. CHICAGO, I LL.U.S.A.-
EXPLOSIVES AND THEIR MODERN 
Develo p m ent.-By Prof. V ivian B. Lewes. F o u r  lec­
tures delivered before t h e  London Society of Arts, on 
the expl osive mixtures and co m pounds of modern times. 
Gunpowder and t he recent improvements in i ts com­
positIOn,  gun cotton. nitroglycerine a n d  n itrog l ycer i n e  
preparations. s m o k e l ess powd erA. expl osives f o r  blasting 
purposes. Contai ned in SCIEN'l' I FIC Al\U;RTCAN SU PPLE. 
MENT, Nos. 999, 1 000, 1 0 0 1 ,  1 002, 1 00 3  and 
1 0 04. Price 10 cents each or 60 cents for the series. 
To be had at thiS office and from all newsdealers. 

N I C K E L  AND 
E LECTRO - P LATI N G  

Apparatus and Material. THE 
Hanson & VanWinkle Co. 

N e\Vark � t'\. 01 . 
81 LIBERTY ST., N. Y. 

35 & 37 S. CANAl, ST., CHICAGO. 

This 10 x 12 Camping Tent, 
8 Ounces iJouble Filling Canvas, complete with 

Poles and Pins, 
' 

P r:1oe $ 6 . 8 6 "  
delivered at any freIght depot in Chicago. 

llIoney Refun ded if N o t  Sati.factory . 
G E O .  B. CAR P E N T E R  & CO" i"an ufactu rers.  

2 0 2 · 2 0 8  S .  Water Street, Ch icago .  
I I I  I I  I I I  I I I  I I I I  

A R M STR O N G ' S  * P I P E  * TH R EAD I N G -AND-

...................... ·, .. ·,·, ........ ·w .. ·, .. ·, ..... ,·, .. ·, .......... ·,. 

1 0 0% Profit 
N o  HUln b u y .  Nelv Summer Goods. 

Agents wanted in every cily and 
town in U. S. Catalogues Free. 

THE BOLGIANO WATER. MOTOR. CO. 
Box 1 3 ,  Baltimore, Md. 

.. ',',',',',',',',',',',',',',',',',',',',',',',',',',',',',',',',',',',' 

THE � � c.l! � c.l! c.l! 
POCKET KODAK. 
Made ' 
of Aluminum. 

n One Button 

Does It, 

You Press It.' , 

Embodies all the photographic 
virtues in a dainty little pack­

age of aluminum and leather. 
Pocket Kodak, loaded for l 2  pic­
tures J Yz x 2 inches. Price, $5.00. 

EASTMAN KODAK COMPANY, 
Sample pllOto and booklet 

for two 2-cent stamps. 
R O C H ESTER, N. Y. 

I O E - H O U S I� A N D  COLD RO O M . -BY 
R G. Hntfleld. With di rections for construction. Four 
engravings . Contained in Sf'lENTIFIC AMERICAN SuP .. 
PLEMENT, No. · .;') H .  Price 10 cents. To be bad at this 
office and from all llewsdealers 

They All Like It. 
The Ladies Like It. 
So Do The Men .  
Children Enjoy It. 
Layman Pneumatic Boats. rr S�e SCI. A>r . . May 18, 1895. 
Send 4c. in stamps for ottr hand-

somely illustrate(l catalogtte. 
Address H. D. LA Y �lAN, 

851 Broadway, New York. 

TO BUS I N ESS MEN 
I}�he value of tne SCIENTIFIC AMERICAN as an adver­

tising- medium cannot be overestimated. Its circulation 
is many times greater tnan that of any similar journal 
now publisbed. Jt goes into all tbe States and Territo­

ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see bis advertisement in a printed news­
paper. He wants circulation. This be has wben he ad .. 
vertises in the SCIENTIFIC AMERICAN. And do not let 
the advertising agent influence you to substitute some 
oth er paper for t o e  SCIEYTIFIC AMERICAN when .se­
lecting a list of publications in wbich you decide it is for 
your interest to advertise. 'rhis is frequently done for 
the re:lson that the agent gets a 1arger commission from 
the papers having a small circulation than is allowed on 
tb e SCIENTIFIC AlJERICA N .  

For rates see top of first colnmn of tbis page or ad­
dress lU U N N  &; (; 0 . ,  l' u b l i sh el's. 

361 Broadway. N ew York. 

TOWERS AND TANKS 
PAT E N T  SECT I O NAL 

ALL  I R O N  TOWERS 
o f  4 and 1 2  Col u m ns,  

for Water Works, Cities, Towns, 
and Manufactories. 

P LA I N ,  ALL W O O D  TOWERS 
E L E VATED TANKS 

for Automatic Fire Sprinkler Plants 
MANUFACTURERS Ol!' 

IRO N and STEEl. T A N K S .  

Louis iana Red Cypress W o o d  Tanks 
a Specialty. 

W. E.  OAlDWELL 00 . ,  
2 1 9  E .  Main  Street, 

L O U I SV I L L E ,  KY., U .  S .  A .  

C UTT I N G-OFF M AC H I N ES SCIENTIFIC AMERICAN SUPPLE-
:HENrl'. Any desired back number of the SCIENTIF]C AM ERIC AN SUPPLEMENT can be b ad at this office for 
10 cents. Also to be b ad of newsdealers in all parts of 
tbe country. 

Both Hand and Power. 
Sizes 1 to 6 inch es. 

Water, Gas. and Steam Fit­
ters' Tools, Hinged Pipe Vises, 
Pipe Cut.ters. .stocks and Dus 
uni1'ersally acknowledged to be BEST. �Sendfor co.taloo. 

A rln SU'OJl!r l'tIfg. (: 0 . ,  

------------�------------J ESSO P'S S T E E LTHe\'�\RY 
F O R  TOOLS, S AW S  E: TC. 

W'!! J E S SOP & S O N S  t.: �  91 JOHN 5 T.  NEW Y O R K  I 
. Hl'idgeport, C o n n .  

Faml' ly Ice M achl' ne  Ice, etc., I n  a few minutes, $10 and up. Filters, $1.21> and up. Cookers, $1. Seltzateurs 
to prepare one's self soda water, $t.50 and up. J •. DER�nGNY, 126 W. 25tb St .• N. Y. 

.A.� or:J:FXC:J:.A.X. LIMBS Free Catalog. Geo. R .  Fuller, 
Box 2150, Rochester, N. Y. . 

PR IESTMAN SAFETY O IL  ENG INE  
.. Phenomenally low ill C08t oj operation."-Franklin Inst. 
N EJ�¥l.rM Kerosene, NOT Gasoline 

N OR 
E N G I N EEIt 

ro��trc:ica�o
�
r
''''''"--'' .,_._--, 

ing, Pumping, 
PRIESTMAN & COMPANY,  I nc.  
Fl'ont and Tasker Streets, - - l'hi i lldch,b in 

$18 buys a beantiful little Canoe ; or $125 :J!=�:'��::�l!:'..��:U�� 
J. H. RUSHTON, CANTON, N. �. 

- - T H E  - -

pr ESTA B I.I S H E J)  lS4ii. 
The M ost Popular Scientific Paper in the World 

O n l y  8 3 . 0 0  a Y e ar, I n c l u di n g  l'o.tage. 

Weekly .. li2 N umbers a Y ear. 

This w i .l e l y  ci rc u l a t e.1 and splendidly Illustrated 
paper Is published weekly. Every number contains six­
teen pages of useful information and a lar�e number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in MechaniCS, Manufactures, 
Cbemistry, Electricity.Telegrapb y, Photograpby, Archi­
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

'r e l'II IS of S n bscri p ti o n . - One copy of the SCIEN .. 
TIFIC AMERICAN wiJl be sent for D'ne year-52 numbers­
postage prepaid, to any subscriber in the United States. 
Canada, or Mexico, on receipt of 'l'h l'ee J) u l l ul's by 
the publishers ; six months, '1.50 ; three montbs, $1.00. 

(; I u b s . - Special rates for several names, and to Post­
masters. Write for particulars. 

I}�h e  safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefnlly placed inside 
of envelopes, securely sealed, snd correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders. drafts, etc., payable to 

llI U N N  & C O .. 361 B r o a d w a y .  l\ e w  Yorl • •  
----�----Jdtutitit �tutritaU JUpplttutnt 

This is a separate and distinct publication from THE SCIENTIFIC AMERICAN, but i s  uniform therewith in 
size. every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers snd accompanied with translated descriptions. THE SCIENTIFIC AMERICAN SUPPLEMENT is publlsbed 
weekly, and Includes a very wide range of contents. It 
preseI!ts the most recent papers by eminent writers in 
all tb e principal departments of Science and tbe Useful 
Arts, embracing Biology, Geology. Mineralogy, Natural 
History, Geography, ArcbreoloJlY, Astronomy, Chemis­
try, ElectriCity, Light, Heat, Mechanical Engineering, 
Steam and Railway Ene-ineering, Mining, Ship Building, 
Marine Engineering, Photography, TechnoloJ!:Y. Manu .. 
facturinJl Industries, Sanitary Engineerinll, Agriculture, 
Horticulture, Domestic Ecunomy, Biography. MediCine. 
etc. A vast amonnt of fresb and valnable Information 
obtainable in no otber publication. 

The most important EWJi;neertnu Works. Mecbanisms, 
and Manufactures at home and abroad are illustrated 
and described in tbe SUPPLEMENT. 

Price for the SUPPLEMENT. for the United States, 
Canada, and MexIco, $5.00 a year ; or one copy of tbe 
SCIENTIFIC AMERICAN and one copy of the SUPPLE­MENT, bot.h mailed for one year to one address for '7.00. 
Single copies, 10 cents • .A do ress and remit by postal 
order, express money order, or check, 

M U N N  & CO., 3 6 1  B.·oadway , New York. 
---�---

�ltildittg �ditiOtt. 
THE SClENTIFIO AMERICAN BUILDING EDITION is 

Issued montbly. $2.50 a year. Single copies. 25 cents. 
'I'hlrty-two large quarto pages, forming a large and 
splendid M ....... lne of Archltectnre, ricbly adorned witb 
elegant plates and other fine engravings ; Illustrating the 
most interesting examples of modem Architectural 
Construction and allied subjects. A special feature is the presentation in each number 
of a variety of tbe latest and best plans for private resi. 
dences. city and country, Including tbose of very mod. 
erate cost as weB as the more expensive. Drawings in 
perspective and in color are given, tOllether with Floor 
Plans, Descriptions, Locations, Estimated Cost, etc. 

The elegance and cbeapness of this magnificent work 
have won for it the I.lnlog:est Ci rc u l ati on of any 
Architectural publication in tbe world. Sold by all 
newsdealers. $2.50 a year. Remit to 

M U N N  &; CO" 361 Broadway, New York. 
---\'§\.---

�xvort �ditiOtt 
of the SClENTlFIC AMERICAN, with which Is inOC'r­
porated " LA AMERICA CIENTIFICA E INDUSTRIAL," 
or Spanish edition of the SCIENTIFIC AMERICAN Is pub­
lisbed montbly. and is uniform in size and typography 
with the SCIIINTIFIC AMERJOAN. Every nnmber con­
tains abont 50 pages, profnsely illustrated. It Is the finest 
scientific, industrial export paper published. It circu­
lates througbout Cuba, the West Indies, MexiCO, Cen­
tral and South America, Spain and Spanish posseSSions 
-wherever the Spanish language is spoken. THE SCI­ENTIFIC AMERICAN EXPORT EDITION bas a large 
guaranteed circulation in an commercial places thro'Ugh­

out the world. $3.00 a year, postpaid, to any part of the 
world. Single copies, 25 cents. 

rr Manufacturers and others who desire to secure 
foreip;n trade may have large and handsomely displayed 
announcements published in this edition at a very 
moderate cos�. Rates upon application. 

M UNN & CO.,  PUblishers, 

361 Broadway, New York. 

PRINTING INKS. 
Th e  SCIE"TIFIC A�IERICA" is printed witb CHAS, 

ENEU JOHNSON & CO.'8 INK, Tentb and Lombard 
St •• , Philadelphia, and 47 Rose St., opp. Duane. New Yor. 
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