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SECTION SEVEN OF THE AMENDMENTS TO THE 

PATENT STATUTES. 

In a recent issue we commented editorially upon a 
bill embodying certain amendments to the patent 
statutes of the United States which had been signed by 
the retiring President in the closing hours of his admin
istration. Our readers may or may not have noticed 
that, although we discussed the provisions of each 
amendment in detail, we were careful to place by itself, 
and publish without any comment, a certain section 7 

which reads as follows: 
" That in every case where the head of any depart

ment of the government shall request the Commissioner 
of Patents to expedite consideration of an application 
for a patent, it shall be the duty of such head of a depart
ment to be represented before the Commissioner, in 
order to prevent the improper issue of a patent." 

Our silence with regard to this section was due to a 
reluctance to make any criticisms which might have 
been based upon a misconception of its real scope and 
purpose ; for we are free to confess that at the first read
ing it appeared to be a most foolish, ill-considered, and 
unnecessary measure. 

We eagerly sought for enlightenment as to the inter
pretation of this measure, being unable to grasp its full 
meaning ourselves. We were unable to obtain any ex
planation of the meaning of the amendment at the 
Patent Office ; the chairman of the committee which 
formulated the original bill was no better informed, 
and we were finally referred to the author of the sec
tion in question. Briefly stated, it provides that where 
the head of a department undertakes t.o hasten a deci
sion upon a patent application, he shall also take 
upon himself the responsibility of seeing that the 
Commissioner of Patents does his duty and does not 
issue the patent improperly, As it has been explained 
by the author of the amendment, " H e  (i. e., the head 
of a department) should be represented by his law officer 
or otherwise, as he may choose, in order to prevent the 
improper issue of a patent which, being issued, may 
become a burden upon the government. " 

While we are satisfied that this amendment was 
drawn up with the best of intentions and a desire to 
protect the interest of the country at large, we think it 
possesses features which are strongly obj ectionable and 
which have probably been overlooked in the haste 
with which the bill was finally pushed through. 

The amendment certainly seems to take the form of 
a vote of lack of confidence i n  the Commissioner of 
Patents and the work of the Patent Office. If the 
COIllmissioner of Patents is not qualified to prevent 
" the improper issue of a patent," who is? And, if he 
is not so qualified, it must be either because of his in
capacity or partiality. If he is incapable of judging 
what is proper or improper in his own department, are 
we to suppose that the head of some other department 
or his irresponsible clerk would be more capable? 

There is a further objection to the amendment in the 
fact that it places the head of a department in the 
anomalous position of being plaintiff and defendant at 
one and the same time. In one breath, as a supposed 
friend of the case, he urges that it be taken up for con
sideration ,  and in the next he is instructed to put ob
stacles in the way of the grant of a patent. The appli
cation is no longer a matter to be determined between 
the client's attorney and the Commissioner; but it must 
be argued in a triangular fashion between the attorney, 
the Commissioner, and a third somebody, whose claim 
to standing in the case is the fact that he has asked for 
its early consideration, and is there "to prevent the 
improper issue of the patent. " 

To appreciate this amendment at its full value, one 
has only to consider the history of the bill up to the 
time when section 7 was added. The bill was drawn 
up by a committee of the highest authorities and most 
distinguished practitioners of patent law-a branch of 
the law, be it said, which is admitted to be particularly 
complex and abstruse. The amendments carried the 
sanction of the American Bar Association, and they 
were only drawn up in their final form after extensive 
correspondence with patent solicitors and others 
specially learned in this branch of law. They then re
ceived the careful consideration of the House commit
tee ; were passed by the House, and forwarded in due 
course to the Senate. Here. at the eleventh hour, 
without the knowledge of the gentlemen of the bar 
who formulated the bill originally and without consul 
tation with any who were likely to possess any 
special knowledge of such matters, this amendment 
was i nserted, and the friends of the bill deemed it 
wisest to accept the amendment in order to avoid the 
defeat of the whole bill. 

Looked at from any point of view, it is difficult to see 
what good this amendment can work to the govern
ment or to anyone else. It is certainly advisable that 
the heads of departments should be kept well advised as 
to the progress of invention in those fields with which 
the government is especially concerned; and it has 
been the custom of inventors to seek the advice of 
heads of department and their aid in hastening the 
hearing of such patent applications as might affect the 
intere�ts of the various departmentf-. In this respect, 
as far as it legitimately could do so, the government 

stood as the friend of the inventor and would-be 
patentee. 

Section 7 of the amendments, however, will change 
all this at a stroke, and inventors will in the future 
hesitate to disclose their plans to heads of departments 
who, if they considered that a patent would" impose a 
burden upon the government, " would use every effort 
to secure its defeat. 

•. e,. 
THE UNDERGROUND TROLLEY IN NEW YORK CITY. 

'.rhe street railroad commission of N e w  York has 
granted the application of the Metropolitan Traction 
Company to operate its lines by the underground trol
ley system-a change which will affect some forty miles 
of railroad lines in New York City, 

It if> a well known fact that the problem of transpor
tation in New York presents special difficulties which 
arise from the nature of the site upon which the city 
is built. All the elevated and surface systems of trans
portation run mainly in parallel lines from north to 
south along the full length of the island. By far the 
greater part of the travel is in a north and south direc
tion, and although the different arteries of travel lie 
but a block distant from one another, there is at all 
times of the day more or less crowding, and during the 
., rush " hours the congestion is attended with great 
discomfort and more or less delay. As the important 
change which is contemplated by the Metropolitan 
Traction Company is directed primarily to relieving 
the traffic upon the Broadway cable road, the lines 
which are to be electrically equipped are those which 
lie immediately to the east and the west of this road, 
and extend from the Harlem River south through the 
whole length of Manhattan Island. 

The present Eighth A venue horse car line will b e  
equipped throughout with the n e w  system. Commenc
ing at the Harlem River, the new line will run on this 
avenue to Fifty-ninth Street, where there will be a 
cross line of the same construction from First to Tenth 
A venue. From Fifty-ninth Street the new line will 
continue on Eighth Avenue over the present route to a 
terminus at Canal Street and Broadway. Another 
branch will start from Fifty-ninth Street and run down 
Sixth Avenue to West Broadway. At Fulton Street it 
will be carried east to Church Street, and through 
C hurch Street to a terminus in Battery Place. The 
company has announced that the first part of the work 
to be undertaken will be the Sixth and Eighth Avenue 
lines below Fifty-ninth Street, and it is expected that 
they will be in running order by the middle of the au
tumn. The company intends to put in the same sys
tem on the Fourth and Madison Avenue line, which 
runs from the Harlem River to the Post Office. It will 
also construct a line on Amsterdam A venue, from Man
hattan Avenue to Sixty-fifth Street and through Sixty
fifth Street to Eighth Avenue. 

It will be seen that the proposed system will give a 
greatly improved service between the northern and 
southern portions of the city. It will give a parallel 
service on each side of Broadway which cannot fail to 
relieve the congestion, especially in the lower city. The 
cross line at Fifty-ninth Street will very materially con
tribute to the convenience of cross town travel, inas
much as passengers from Amsterdam A venue and 
Eighth Avenue can cross over to Madison Avenue and 
continue down on the east side of the city, and on the 
other hand, passengers from the Harlem district over 
the Madison Avenue line can cross over at Fifty-ninth 
Street and continue down Sixth or Eighth Avenues to 
the shopping district, both of which journeys can be 
accomplished without change of car. 

It is the intention of the company to push the work 
through with all possible dispatch, and have the whole 
forty miles of line in operation before the close of the 
year. If they succeed in doing this. it will rank as one 
of the most remarkable feats of railway construction on 
record of any kind, and will be entirely without a 
parallel in the records of st.reet rail way construction. 
The managers of the company claim that they will be 
able to build at this high rate of construction because 
of the comparative simplicity of the construction and 
the enormous force of men which they will crowd upon 
each section of the work. 

It will be known to many of our readers that the 
Metropolitan Traction Company has been operating 
for some time several miles of underground trolley sys
tem on a branch known as the Lenox Avenue line, 
This was built largely for experimental purposes, and 
the designs for the present proposed extensions have 
been based upon the experience which has been gained 
in this way. 

In its broad features the construction will be similar 
to the one mentioned, which was fully illustrated in the 
SCIENTIFIC AMERICAN for February 22, 1896. The 
main features of the new system are as follows: The 
conduit, which is placed in the center of the track, 
carries two conductors, one for the supply and one for 
the return current, It will be shallower than the one on 
Lenox Avenue, and from the interior of the conduit an 
open passageway, about 5 inches in width, will connect 
with the street surface and will be closed with the cus
tomary slot rails, leavin g  a narrow opening for the plow. 
The iron conductors will be of a T-shaped cross section 
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and will be placed about six inches apart. They 
will be carried on every third yoke, and the yokes will 
only be about 70 pel' cent of the weight of those on 
Lenox A venue line. The rails will be of the Crimmins 
type, which is designed to reduce the injurious effects 
from the wheels of street traffic. They will be excep
tionally heavy, weighing no less than one hundred and 
seven pounds per yard, which is seven pounds heavier 
than the heaviest rail at present used on the trunk 
railroads of the country. 

The estimated cost of the new lines completely 
equipped is between $6, 000, 000 and $7, 000, 000. 

.1., . 
THE "ROTARY" STEAM ENGINE. 

BY PROF. R. H. THURSTON, CORNELL UNIVERSITY. 

The " rotary " steam engine, as it has been for a 
century called, is one of those seductive classes of 
mechanism which ha ve been tantalizing the inventor 
and engineer for generations. From the tillle of J allles 
Watt, who a century and a half ago, nearly,  devised 
this form of engine, it has been continually coming 
forward in shapes various, new and old, only to dis
appear promptly on being put to the test of daily ope
ration under conditions permitting its exact perform
ance to be ascertained. In Watt's patent of 1769, in its 
fifth claim, we read : 

"5thly -\Vhere motions round an axis are required, 
I make the steam vessels in form of hollow rings or 
circular channels, with proper inlets and outlets for 
the steam, mounted on horizontal axles, like the wheels 
of a water mill. \Vithin are placed a number of valves 
that suffer any body to go round the channel in one 
direction only. In these steam vessels are placed 
weights, so fitted to them as to fill up part or portion 
of their channels, and yet capable of moving freely in 
them by the means hereinafter mentioned or specified. 
When the stearn is admitted in these engines between 
these weights and the valves, it acts equal on both, 
and so as to raise the weight on one side of the wheel, 
and, by the reaction of the valves successively, to give 
a circular motion to the wheel, the valves opening in 
the direction in which the weights are pressed, b ut not 
in the contrary. " 

But far back of the days of James \Vatt are found 
the originals, the prototypes of the most successful of 
recent forms of rotary engines, of the stearn turbines. 
Hero, of Alexandria, a century and more before the 
Christian era, p ublished descriptions of the reaction 
stearn wheel, and gave drawings showing its form and 
method of action. In 1629 Branca described the com
panion form, the "impact " stearn turbine, which is 
to-day a favorite and successful machine in certain 
fields of work. * 

Since the beginning of the century thousands of in
ventors have attacked the problem, and hundreds of 
such i n ventions have been made, not 011e of which has 
been successful in competition with the reciprocating 
engine in its own wide field. The steam turbines are 
coming into use in the special field of high speed ma
chinery, mainly in driving electric machinery. Here, 
too, it is only the simplest of all these forms, and the 
most ancient of types, which are in any sense success
ful. The steam turbines seem to have corne to stay. 
For this there exist interesting and special reasons, 
both theoretical and practical. The reasons for the 
failure of rotary engines as a class is a marked fea
ture of the century of growth of the steam engine. 
Those reasons are readily discovered, as we shall pres
ently see. 

In the accompanying issue of the SCIENTIFIC AMERI
CAN SUPPLEMENT t will be found an historical review 
of the iuventions of this class of engines, and its illus
tratiom: include practically every class of machine of 
this type yet produced, an d even among these many 
resemblances will be noted, closely relating one to 
another. It will be seen that all come into one or 
another of these classes : (1) the simplil system of gearing 
without valves, of which the now well known Holly 
engine and pump are typical examples ; (2) the system 
in which the steam chamber revolves, and work is per
formed by reaction in a manner first investigated by 
Sir Isaac Newton; (3) the system in which the issuing 
jet of steam impinges upon the vanes of a revolving 
"steam wheel ;" (4) that in which a rotary motion is 
given a wheel having fixed vanes, or some equivalent, 
by introducing sliding abutments and valves between 
which and the vanes of the wheel steam may be intro
duced and there may expand ; (5) revolving wheels or 
disks, set eccentrically with the cylindrical casing, in 
such manner that sliding vanes, passing into and out 
of the wheel, may intercept the steam and compel it to 
act in such a way as to force the disk to turn. A won
derfully interesting collection, illustrating the ingenuity 
of the mechanic and inventor in a remarkable manner 
is shown in the historical article referred to, and ou; 
readers will do well to study it minutely. 

The claims made by inventors of the rotary engine 

* .. History of the Growth of the Steam Engine." R. H. Thurston. 

"International Series." New York, London and Paris. Pp. 8, 17,100. 

t The first, of a series of articles upon the history, peculiarities and de

fects of the rotary engine will he found in this week's issue of the SCIENTI

FIC AMERICAN SUPPLEMENT, which article will be continued in the two 

issnes following.-En. 
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usually are that it is superior to the reciprocating ma
chine in simplicity, in its lower cost, its greater com
pactness, its less volume and weight as well, and, some
time,,;, that it is more economical of fuel. 'fhe latter 
claim need not be here discussed further than to say 
that it has no foundation in any case known to us. 
Fabulous claims are often advanced relative to the re
duction of weight and volume effected by the use of 
these machines, and these are sustained in the case of 
the steam turbine, of whatever form ; as its enormous 
speed of best effect permits corresponding reduction of 
size for a stated power. The other forms have not yet 
proved superior to the now COUlmon high speed engine ; 
which, in fact, has probably attained a higher speed 
than is usual with the rotary engines. For many years, 
a small engine, designed by Captain Ericsson, was in 

THE GRECIAN IDEA OF HERO'S STEAM ENGINE. 

120 B. C.  

operation at the Delamater Iron Works, in this city, 
driving an electric lighting system, one of the earliest 
ever installed, and was regularly speeded at 1 , 250 revo
lutions a minute. * The Brotherhood, a balanced re
ciprocating engine, is said to have been experimentally 
driven up to 2,700 revolutions a minute ; but the steam 
turtines range between 5,000 and 20, 000 with varying 
sizes, the smallest having, of course, the highest speed. 

The essential , economical and practical characteris
tics of a thoroughly good steam engine to-day are : 
(1) Regular speed ; (2) economy in the use of steam; (3) 
inexpensive construction ; (4) compactness and light
ness ; with which qualities must always be combined 
safety in operation. The best modern reciprocating 
engines regulate to a degree of nicety which is quite 
wonderful. One firm of American builders guarantees 
a high speed engine, not to vary one revolution a min
ute from its rated speed, and the introduction of the 
later forms of shaft governor, with their peculiar " in
ertia effects, " has made regulation practIcally perfect. 
The best contemporary construction of mill engine, 
with its high steam and multiple cylinder arrange-

BRANCA'S STEAM TURBINE, A. D. 1629. 

ment, has brought down the consumption of steam to 
12 pounds per horse power per hour. The costs of con
struction h ave become not far from $10 per horse 
power for such engines as are suppli ed our ligh t  and 
power stations. The weights of reciprocating' steam en
gines have been brought down from the half ton of a half 
century ago, per horse power, to one-tenth that figure 
ordinarily ;  and in marine,  and especially torpedo boat 
construction , to on e-twentieth and even less; while the 
aeronauts are building, as in the cases of Maxim and 
of Langley, steam engines lighter for their power than 
the swiftest birds that Nature has produced in her ages 
of steady evolution. Six pounds per h orse power is now 
regarded by these inventors as a heavy weight for their 

* " Stationary S team Engines for Electric Lighting." New York: .T. 
Wiley & Sons. 
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work. The birds weigh 25 to 50 pounds and sometimes 
more, as computed by the best authorities to date. 

In all these respects the rotary engine has usually 
failed to satisfy the market up to the present time, and 
it would seem that the mechanical and kinematic pos
sibil ities have been fully exhausted in the endeavor to 
solve the problem in this way. No perfect regulation 
of the rotary engine has been made integral with either 
of the constructions illustrated by us ; no rotary has 
reduced the cost of po wer in steam consumed below 
the figures attained by even the ordinary reciprocating 
machine; none has attained a higher maximum speed, 
the turbines excepted ; none has been proved to have 
inherent possibilities of giving out power in larger pro
portion of work performed to weight or cost of the 
machine, when placed in competition with the recipro
cating engine of similar commercial class. 

The inherent difficulties meeting the inventor in this 
field are principally those of securing satisfactory regu
lation and especially of attaining a satisfactory econo
my of stearn and fuel. A variable cutoff, adjustable 
by the governor. seems to be the essential feature pro
ductive of both economy and steady speed, and this 
has not been realized in such manher as to satisfy the 
market in thi� class of engines. Further, it seems prac· 
tically impossible to avoid serious wastes by leakage in 
these engines, after a little wear, however carefully the 
machine may have been originally constructed. It 
soon loses its tightness, and steam pours past its valves 
and abutments. 

The steam tu rbines, however, must be set apart from 
the other rotary engines, as possessing some peculiar 
and promising features, especially in respect to wastes 
of heat and steam. The common forms of stearn en
gine waste enormously, especially in their smaller sizes, 
by the condensation of steam, at entrance, by the then 
comparatively cold cylinder wall, which is continually 
alternately heated and cooled by the prime steam and 
the exhaust. This fluctuation of temperature of the 
metal and of the water which is precipitated in the cyl
inder causes a waste of from twenty per cent, in the 
largest and best engines using dry steam, to fifty per 
cent, and often much more, of steam entering from the 
boiler; thus addi ng from twenty-fi ve to one hundred per 
cent or more to the otherwise purely thermodynamic 
demand for steam and fuel. In the steam turbines, on 
the other hand, there is no such fluctuation of tempera
ture of cylinder wall, and this machine is thus entirely 
free from the most serious, and often enormous, waste 
of the reciprocating engine. It is this fact which ac
counts for tlle remarkable economy often now attained 
with this class of engine, and once its speed is made sat
isfactory, or conveniently adaptable to ordinary ma
chinery, it would seem that it might prove a formida
ble rival in mallY cases to the now standard forms of 
engine. * 

Should this prove to be the fact, we shall have the 
singular and interesting spectacle of the world going 
back to the time of Hero, two thousand years, to find 
the simplest and cheapest and most economical of steam 
engines. 

•• II. 
DIPHTHERIA IN COLD AND HOT COUNTRIES. 

Dr. Schellong, of Konigsberg, has recently published 
a valuable monograph in Virchow's Archiv on " Diph
theria in the Tropics. " He admits the correctness of 
Trousseau's saying, that the disease in question is to 
be seen in all seasons and also in all climates. He 
shows, however, that this opinion is correct as far as 
mere distribution of the malady is concerned, but is 
otherwise misleading. Diphtheria is, in fact, very un
usual in any tropical country, and when it occurs it is 
purely sporadic and always mild. Schellong has care
fully investigated the sanitary records of low lying 
malarious plains in tropical islands and continents, 
but diphtheria has proved no more prevalent there 
than in high ground. The disease is very rare in the 
West Indies, Guiana, the coast of Brazil, tropical East 
and Vvest Africa, Madagascar, Hindostan, and the 
Indian Archipelago. Hence dampness of the soil is 
not necessarily a cause of diphtheria, nor does it i n  
any way promote its diffusion. I t  i s  not prevalent 
even in the poor districts of crowded tropical towns. 
On the other hand, it is frequent in the highland vil
lages of Peru, and in subtropical districts and warm 
temperate climates-Havana, Jerusalem, Cairo, Santi
ago, Montevideo, the north of South Africa, and Bris
bane, in Queensland. In temperate climates, south as 
well as north, it is almost universally distributed, the 
Cape, Adelaide, Sydney, Melbourne, Tasmania, New 
Zealand, and the south of Chile and Argentina being 
as little free from diphtheria as are the cities and 
villages of Europe, the U nited States, Japan, and 
northern China. As intense heat is experienced in 
summer in several of the places j ust mentioned, it  
would appear that perpetual heat is necessary to kill 
the germs of diphtheria, while a few weeks of cold 
keep it alive and allow the disease to be endemic even 
in Cairo and Brisbane. Schellong, who illustrates his 
monograph by means of a good chart, does not believe 
in racial i mrnunity. -British �fedical Journal. 

* The theoretically best epeed of orifice i. infinity for the" Hero engine " 

and abont 1,000 feet per second for the single wheel guide curve tnrbine, 
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THE MANUFACTURE OF READY MIXED PAINTS. 

No one who is unacquainted with the manufacture of 
ready mixed p<tints has any idea of the great amount 
of time and care which are expended in the mere opera
tion of mixing. At first sight it would seem as though 
the proper mixture of white piglllent with linseed oil 
could be easily secured, and was a very simple mechani· 
cal operation. As a matter of fact, however, the process 
is  long and tedious, and requires the construction of a 
large alllount of heavy and costly machinery. The 
quality of a paint depends very largely upon the inti
lllate mechanical mixture of the atoms of oil and pig
ment, <tnd experience bas proved that this can only be 
secured by many hours of manipulation in the various 
agitators and mills of a paint factory. 

'I'he accompanying illustration, which is a vertical sec
tion taken through the factory of the James E. Patton 
Company, of Milwaukee, will give the reader some idea 
of the const:'uction in a modern paint works. The 
operations COlllmence on the highest floor of the factory 
and are carried on continuously in Illachines which are 
placed on the succeeding floors, the contents being 
finally gathered in storage tanks on the lowest floor. 
The first machine is known as a chaser, and it is here 
that the dry white pigments and the linseed oil first 
come in contact. Pigments and linseed oil are placed in 
the right proportion in an apparatus which works 
somewhat on the sam e principle as a comIllon mortar 
mill. Here they are worked up into a rather stiff 
paste, and as soon as the mixture has reached the 
propel' consistency it is dropped into a mill which is 
built somewhat on the lines of an agitator. From this 
mill the material passes through double mills located on 
the ground floor into a final finishing mill. In passing 
through these machines the paint is ground to a re· 
markable fineness, and as it leaves the last m ill suffi
cient linseed oil is added to the mixture to bring it into 
the proper state of consistency for the brush. The 
paint is then carried into long, horizontal steel reser
voirs, inside of which are shafts which carry a n umber 
of steel propeller wheels, which serve to keep the paint 
in a continual state of agitation. As the thrust of the 
wheels is in the direction of the final outlet from the 
tanks, t hey drive the fluid in that direction.  Below 
the storage tanks is a series of large cylindrical tanks 
into which the white liquid is drawn in the quantities 
required. Here it is tinted by mixing certain un varia-

� citutific !mttirau. 
ble proportions of coloring pigment with it, each tank 
ha ving, of course, its own color. 

Centrally placed within each tank is a verticlLl shaft, 
to which are attached a number of agitators, the shaft 
being driven by means of bevel gearing from a horizon
tal shaft arranged above the tanks. 

The liq uid in the storage tanks is kept in a state of 
continual agitation until it is finally drawn off into bar
rels for shipment. The constant agitation is necessary, 

BARNES' BOILER. 

of course, to prevent the solid pigment from settling in 
the tanks, and it serves to keep the liquid paint at the 
proper consistency. 

Although the excellence of a paint depends largely 
upon the thoroughness with which the materials are 
ground and m ixed, it is also determined largely by the 
quality and proportions of the pigments. It is a mis
take to suppose, as many people do, that the body of 
all paints is formed of pure white lead. The product 
of the factory of which we are speaking consists of a 
mixture of lead with oxide of zinc or other unchangea· 
ble pigments, the long experience of the manufacturers 
having shown, it is claimed, that these constituents, 
in the proportions employed, give a paint which is more 
durable and olle that holds its color better than a paint 
which is made from pure white lead. 

• • • 
A NEW AUTOMATIC SCREW CUTTING DIE HEAD. 

A new automatic opening and adjustable screw cut
ting die head, for use on turret head and other screw 
machines, is represented in the accompanying 
illustration. It is especially designed for thread
ing the ends of bicycle hubs, tubing cups, cones 
and other bicycle fittings, as well as other short 
threads of a similar nature, such as used on water, 
steam and plumbers' specialties. T he die head is 
provided with a central stop or gage, which Illay 
be adjusted to the length of thread to be cut. 
When the work strikes this gage the threading 
dies fly open, releasing the thread, and the die 
head may be withdrawn. The die head is also 
provided with a graduated adjustment, being en· 
tirely independent of the opening movement, and 
by means of which the dies may be set for cut ting 
the required size. The head proper and shank is 
made in one piece, thereby securing great strength 
and rigidity. 'l'he front of the head is provided 
with four cross slides which carry the threading 
dies ; the threading dies of course being inter
changeable for those of other sizes of threads or 
renewable when worn out. The cross slides are 
provided at the back with lugs projecting into 
eccentric slots in a spring-actuated cam, a partial 
revolution of which in one direction closes the dies, 
while a movement in the opposite direction throws 
them open. The spring which actuates the cam has 
one end fastened to a small collar held in position on 
the shank by small set screws, and is gaged to give 
sufficient tension at all times for openin g the dies. The 
back plate has a slight movement endwise, but does not 
turn. Three screws in the hu b of the back plate pass 
through the shank of the tool without touching it and 
serve to hold the gage in position. Two of the screws 
are fixed, while the third acts as an adjusting screw for 
varying the position of the gage. When the work 

THE PATTON PAINT MILLS, MILWAUKEE, WIS. 
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strikes the gage, the back plate is moved back enough 
to release the locking pin from the cam, which instantly 
flies around and the dies are opened. The locking pin 
passes through a circular slot in the back plate long 
enough to allow all necessary adjustment for the dia
meter of the screw. The index plate covers the slot. 
and by a pointer indicates the adjustment by gradua
tions on the circumference of the back plate, the 
graduations being made to read by hundredths. The 
die head is closed by the small handle shown, and the 
dropping of the locking pin into the hole in the cam 
locks the dies securely. The die head may also be 
closed automatically by means of a pin screwed into 
a threaded hole opposite the handle, and attaching a 
taper piece to the tail stock or bed of the machine, 
which will engage the pin as the head is brought back. 
It will be seen that every part of the die head is most 
effectively protected from chips and dirt. 

This die head is manufactured by the Geometric Drill 
Company, New Havel:, Conn . ,  who have established a 
wide reputation for the ingenious tools and high class 
of workmanship they produce, being especially identi· 
fied with their patent system of geometric drilling and 
turning. 'rhey also have the distinction of making the 
smallest as well as the largest automatic screw-cutting 
die head for turret lathe use, as they furnish these tools 
for threadmg any size from No. 17 wire gage to 6 inches 
diameter inclusive. 

AN IMPROVED BOILER. 

The illustration represeuts a boiler in which a series 
of segmental and longitudinal water legs form passages 
or channels for the products of combustion, the chan
nels being connected together alternately at opposite 
ends of the boiler, whereby the products of combustion 
are caused to traverse the channels consecutively. The 
improvement has been patented by Thomas Barnes, of 
Vancouver, Canada. An auxiliary shell is formed in 
its lower half with a water leg sufficiently depressed at 
its front end to afford room for the fire box, ash pit, 
ete. , and the fire box at its rear end opens into chan
nels formed by water legs, one of which extends about 
half way the length of the boiler, while the other extends 
from one head of the boiler to the other. There is a hood 
on the front end of the boiler into which the channels 
open, and on its rear end are two hoods, one above the 
other, the lower one being water j:1Cketed and the upper 
one being held on the rear end of the shell, the hoods 
being preferably made in the shape of hinged segmental 
doors, so that they may be readily opened for con· 
veniently cleaning the channels as well as the flues. 
The latter are somewhat less in diameter than the in
side width of the corresponding water leg, so that each 
flue is completely surrounded by the water in the leg. 

A NEW DIE HEAD. 

'Vhen the hoods are closed, the smoke and gases from the 
fire box pass by the lower channels through the lower 
rear hood, then forwardly and through the front hood, 
and by other channels to the upper real' hood, from 
which they again pass forwardly by an upper channel 
and flue to the smokestack. The boiler is provided 
with suitable drain pipes and manholes, and is designed 
to utilize the heat generated to the fullest advantage. 

••••• 
'rhe Manna of tlte Desert. 

The Illanna sent to the Israelites on their journey out 
of Egypt to the Holy Land is regarded as identical with 
an edible lichen in Kerner and Oliver's " Natural His
tory of Plants, " and the older view that it was the sap 
of a tamarisk, exuded under the influence of a parasite, 
is held to be withont foundation. Mr. M. J. Teesdale 
reviews the sub.iect in the February number of Science 
Gossip, and the evidence he brings forward is opposed 
to the conclusion to which reference has been made. 
He shows that an exudation from the twigs of the tama
risk (Tamarin gallica) has more points of resemblance 
with the manna of the Israelites than either the edible 
lichen or the sweet gums exuded by leg-u:ninons shrubs, 
such as Alhagi llIaurorum or A. deEel'torum-both 
known to the Arabs as camel's thorn. 
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SCENES ON THE COLUMBIA RIVER, OREGON. 

vVe have been favored by MI'. H. H. Shank, of 
Hagerstown, Md. , with the accompanying photographs 
and some notes of characteristic scenes on the Columbia 
River, Oregon, which were gathered during a recent 
tour in the far 'IN estern States. 

The traveled American whose journeyings have not 
been confined to the Old World, but includ e (as 
they too seldom do) a tour among the natural 
wonders of his native land, is i lllpressed with 
the inconsistency of those people who roam, 
year by year, among the lllountains, lakes and 
rivers of Europe, and neglect the natural 
beauties of their native land. Maj estic and 
impressive as the Alps lllay be, they do not l ift 
their heads any more grandly than the sUlllmits 
of the Rockies, the Cascades or the Sierras ; 
and nowhere are they clad with such a wealth 
of noble verdure as is spread about the base of 
our V{estern Illountains. The Rhine Illay seem 
to sweep in stately fashion beneath beetling 
cliffs and hills that soar loftily above its waters, 
but in the presence of the awe-inspiring heights 
Ilnd depths and changing shadows of the 
" Gorge of the Columbia River, " the Rhine be
eomes all insignifieant memory, and the mind's 
sense of dimension is baffled in the effort to 
take in this i ufinitely greater, nobler and more 
llIajestieally beautiful Rhine of our native 
land. 

All too little known by the tourist is the land 
" where rolls the Oregon ; "  and those Eastern 
t ravelers who ehanee to spend a few weeks 
under its cloud less summer skies, where the at
mosphere is so clear that mountain peaks 
whieh are over one hundred and fifty miles 
distant from the speetator stand out with elear 
eut profile, and on every side t h e  eye roams 
easily over un wonted breadth and distanee of 
landseape-sueh travelers experienee a sense of 
novel ty and ehange which the mere SUlll lIler 
trip to Europe can never awaKeu. 

J Citut if i c  �mtticau. 
'rhe CravIng for Salt . 

In a recent number of the Lancet the Paris corre
spondent writes that this subject was discussed at a re
eent meeting of the Societe de Biologie. l\f. Lapicque 
stated that sodiu m  ehloride was consullled as an artiele 
of neee:;sity by nearly all raees, and that most of the 
lower animals were fond of it, although there were ex-

2 1 3 
of the Freneh Congo, between Lake Sangha and Lake 
Tchad. Salt was unknown in this vast territory, which 
was as large as France; for it was substituted an artificial 
salt extraeted frolIl a eertain number of seleeted plants, 
whose ashes were washed and their potassium salts 
erystallized out. 

Samples of the salt had been analyzed and found to be 
cOlIlposed of potassium salts only. 'Vhen, on 
their first entrance into the country, the Freneh 
had endeavored to sell eomIllon salt they found 
it unsalable, the natives preferring their own. 
This disposed of the theory propounded by 
Bunge, and, the writer thought, weakened an
other theory advaneed by Ringer and others, 
who maintained that potassium salts had the 
property of a protoplasmie poison and cardiac 
depressant. 

M. Lapicque inclined to the belief that salt 
was of use only in procuring for man and 
animals a gustatory stimulus. M. Trouessart 
stated that dearth of salt in besieged cities had 
been made up by the use of saltpeter. l\f. Giard 
told his eolleagues the story of the ehilllpanzee 
of the London Zoological Gardens, whieh, de
prived of salt, had taken to drinking its own 
urine. As soon as it had been provided with a 
block of bay salt it had ceased to drink its 
urine, and used to sleep w i t h  the Bait held 
tightly in its arms, AGcording to M. Samson 
oxen and sheep would, on large farllls, abstai� 
for weeks together from the salt plaeed within 
their reach, w h i le at eertain other periods they 
ate largely of it. '1' h is variability of appetite for 
salt was due to the variation, aecording to the 
season of the year, of their diet. 

.. " . . . 
Stockhohn ExhIbitIon. 

" The Gorge of the Columbia " is the nallle 
given to a great natu ral reut in the wall of the 
Caseade Mountains, through whieh the Colum
bia River finds it way to the Paeifie Oeean. In  
plaees the towering walls of  roek rise for 
thousalds of feet all b ut perpendieularly from 
the edge of the waters. Elsewhere the slope is 
more gradual and the inclination will be main
tained with remarkable regularity from the 
shores of the riYer to an altitude of many 
thousands of feet. Elsewhere again the sides 
of the gorge are rent into fantastic and colossal 

HERCULES PILLARS-DETACHED PILLARS OF ROCK ON THE 
BANKS OF THE COLUMBIA RIVER OREGON. 

'1'he Stoekhohn Exhibition of 1897 will eOJIl
prise engineering, building industry, rnaehin
ery, implements, transport, shipbuilding and 
navigation, elE'etrieity, fisheries, military sci
enee, sport, traveling, fine arts, education and 
instruction, hygiene, seientific applianees, ete. 
The site of the exh i bition, aeeording to Kuhlow's 
German '1'rade Review, is conullodious and 
pieturesq ne, and will inelude the Northern 
l\fuseum and the Bostrom Villa. The exhibition 
buildings proper are numerous, and the more 
important are to be, it is said, very stri king. 
The large hall for the industrial section occupies 
a good position on an elevated terrace, and it is 
claimed for it that it is one of the largest 
wooden structures ever bui lt. The building 

shapes. Two of the most noted of these are shown in 
the aecompanying illustration. They are situated on 
the Oregon or southern side of the river, and stand out 
apart from the parent eliffs in solitary grandeur, guard
ing, like a pair of giant sentinels, the line of the Trans
eontinental Railroad that threads its way between 
them. On the very erest of the larger rock stands a 
solitary pine, secure from the woodman's ax. In some 
respects the journey by this railroad is one of the 
most picturesque in the world. It follows the tortuous 
eourse of the river through the gorge, finding a pre
carious foot ing between beet-
ling eliff and foaming torrent, 
with the oeeasional variation 
of a long viaduet or " tres
tie " of timber to earry it 
a eross the bed of a moun
tain waterfall. Of the latter 
there are several, the most 
notable being L a t a u  r e I I  e 
Falls, a few miles down the 
river, where a stl'eam leaps 
over 400 feet from the over
hanging preeipice, and Mult
nOlllah Falls with its unbro
ken fall of 850 feet. 

ceptions to the rule. The herbivora betrayed a greater 
liking for the salt than the carnivora, and in the same 
way agricultural populations, who were more or less 
vegetarians, were invariably large eonsnmers of it. The 
trib.es who ate no salt led a pastoral or nomadic exist
ence, whose regimen was almost exelusively animal. 
This, said the writer, had led Bunge to formulate the 
theory that as vegetables contained principally po
tassium salts, these latter replaeed the sodium salts in 
the economy, and the vegetarian instinetively eraved 
for common salt in order to compensate for its loss 

will have a dome 300 feet high, surrounded 
by four turrets, of which some, if not all, will be 
fitted with elevators. '1'he view from these points 
will be a striking one, the environs of Stockholm 
being of unusual beauty. At eaeh side of the eentral 
strueture will be a pavilion. To the left of the en
tranee is the building for the various offices, and 
those of Norway, Sweden, and Denmark are located 
there. ']'0 the right l ies the Northern Museum, which 
is still in eourse of ereetion, and where in an auxiliary 
building the seetions for hygiene, edueation, and en
gineering will be installed. The maehinery hall will  

be situated at the Saltsj on 
and will be built of iron and 
glass alone, with an area of 
about 100,000 square feet. The 
fisheries exhibition will be 
loeated on the borders of the 
sea, and there will aIm be 
found the exhibition of boats, 
etc. Fishery forms one of the 
more important industries in 
Sweden, and this seetion is to 
be mad e large and interest
ing. The seetion for forestry 
will also be eOlllprehensive, as 
will the agriell ltul  al seetion, 
the agriellltural department 
being much interested in the 
matter. The art exhibition 
will in all probability be en
tirely international. There 
will be three large halls for 
Sweden, Norway, and Den
mark, and smaller buildings 
for other eountries. '1'he t wo 
large universities in S wedeu 
-Lund and U psala-will also 
be represented, as well as the 
medical eollege, Stockholm.
Journal of the Soeiety of Arts. 

.... . ... 

About sixteen miles below 
The Dalles, an important river 
shippi ng point for the pro
duce of Eastern Oregon, is 
l\femeluse I s I a n d .  situated 
well out in the middle of the 
river. Memeluse is the In
dian name for dead, and this 
island of the dead was form
erly used by several of the 10-
eal tribes as the last resting 
place for the bodies of their 
m e  m e l  u s e  friends whose 
spirit,; had embarked for the 
happy hunting ground. The 
Indians do not inter their 
dead, but plaee the body up- MEMELUSl: ISLAND-AN INDIAN BURIAL GROUND ON THE COLUMBIA RIVER, OREGON. A GERMAN antarctic mete

on a raised staging, upon 
whieh are also placed eertain of the belongings of the 
deceased. It takes but a few years' exposure to the 
elements to reduce sueh a burial ground to the 
condition shown in this weird reproduetion of the 
camera. 

through the kidneys. This theory was, however, weak, 
for it did not explain why certain peoples who had not 
aceess to sea salt replaced it by salts of potassium ob
tained by the ineineration of plants. 

Such a people were the negro inhabitants (a million) 

orologieal station will shortly 
be establh;hed in Vietoria Land. The station will be 
run in conneetion with the German South Polar 
Expedition, whieh will have for its obj ect the determi
nation of the meteorologieal eonditions during the 
severe antarctie winter. 
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THE BERTILLON SYSTEM O F  IDENTIFICATION BY 

MEASUREMENT. 

It is estimated that there are about 1, 500, 000,000 people 
upon the face of the earth at the present time. If any 
one had been so bold as to affirm, only a few years 
ago, that it would be possible to give such a descrip
tion of any one ind ividual that he could be positively 
identified amon g all these millions, his statement would 
have been met with ridicule. To-day, however, thanks 
to the researches of Quetelet, the Belgian scientist, and 
the subsequent labors of Dr. Alphonse Bertillon, a 
celebrated French anthropologist, we are able to re
cord such a detailed d escription of any given indi
vidual that his identification becomes a matter of ab-

The bony or skeleton lengths adopted by the police 
department as admitting of easy measurement and de
scription are as follows : The length and width of the 
head ; the cheek width ; the lengths of the foot, the mid
dle finger, the little finger and the cubit. that is, from the 
elbow to the tip of middle finger ; the height standing ; 
the height seated ; and the stretch ; and i n  addition to 
these the right ear length,  which, while not a skeleton 
measurement, remains virtually the same through life. 

The apparatus which is used for taking these dimen
sions is very simple, as will be seen by reference to' the 
illustrations. In taking the height the criminal is made 
to stand barefooted with his back to the wall and his 

solute certainty. BUREAU OF I D I N T I FICATlON.-PoU" �.par\m.nl, Olt, 01 5 ... York. 

Although it is true that the Bertillon System of �;:::�.-==::==�====:=�.:= .-.. _ .. -'- " -'-'- ."--'-'-=-...... -... :=.��: ... : ... : 
... .... . . .. .... . .  

Anthropometric I dentification, as it is called, is pri- &_... . .. . -... ... _ ... . -......... -... -.. -.. . . .  -. hrIIt .. ... __ ._ ....... . 
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marily intended for the prevention of crime, this is only OSI-....... . .. . . .. ..... ... ._ . .. _. .. .. .... P",,; .. . 
one of the object s of the system. In every case where :,,::!..c.-_ .... . .. . ........... ---.. ............... ............. .. 
the establishment of the identity of an individual is 
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desirable, whether for his own benefit or that of his '---- , 
family, or the State, this ingenious and highly scien.. I --- . . ..  - -

tific system may be applied. The victims of the cable 1 -- -

car or the railroad accident, the slain upon the battle
field, the unclaimed bodies at the city morgue, all pre
sent cases for which Bertillon has made full provision ; 
and in instances where the body has been Illutilated be
yond all possibility of recognition by the usual meth
ods of identification, the system would be simply in
valuable. Further instances of its possible usefulness 
would have been the prevention of frauds on the 
U n ited States Pension Bureau by parties who have as
sumed the name and condition of others, the detection 
of false claimants to estates, the prevention of the land

I I 

I I I  
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ing o f  Chinese who come t o  this country bearing the ...... _ 

........... .-...... ------••... --

.. ISt ...... 

name and papers of others of their countrymen who '::a =-== __ ::::.:::: ___ ::::.=:::: ... ====.::::: .... :::: __ .:::::_ .. ::::: .... :::: ... :::: .... :::: .... :::: .... :::: ..... :::: __ .:::: .... = ... ::::._==== 
have returned to China. It requires a long acquaint- � 
ance with this race to be able to distinguish one celes-
tial from another, and by the present methods of iden
tification it is almost impossible for the government 

BACK OF IDENTIFICATION CARD. 

officials to detect a fraud of this kind. backbone to the left of the graduated vertical scale. 
Perhaps there is no sphere in which the benefits of The square is then brought down with its vertirlal edge 

the system would be more immediately felt than in the in contact with the vertical edge of the scale and the 
army, where it would act as a check upon desertion height read off. About three feet to the left of the 
from the very day of its introduction. In time of war, scale is a vertical strip which projects about an inch 
moreover, it would serve as an infallibl e  identification from the wall, and on the opposite side of the scale 
of the killed and wounded, and in subsequent years, as is a horizontal scale with long graduation lines, as 
suggested above, it would prevent fraud upon the Pen- shown in the illustration . The criminal, with his back 
sion Bureau of the country. The question of its intro- still to the wall, is made to extend his arms and move 
duction into the army is being actively urged by Dr. to the right or left until the tip of the middle finger of 
Paul R. Brown, United States Army, to whom we are the right hand touches the vertical strip. The meas
indebted for valuable assistance in the preparation of j urer then presses the arms of the subject lightly against 
the presen t article. the wall and reads off the " stretch " as indicated by the 

The Bertillon system for measuring criminals has re- middle finger tip of the left hand. The trunk measure
ceived its most extensive trial in France, 

®@(�) 
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over the back of the head. The thumbscrew is then 
tightened and the measurement checked by passing the 
instrument again over the head. The width of the 
head and over the cheeks is taken in the same way. 

The measurement of the foot is taken with a caliper 
rule somewhat similar to that used by a shoemaker. 
The subject is placed on the stool, standing on his 
left foot and steadying himself as shown in the illustra
tion. The graduated stem is placed against the inside 
of t.he foot with the fixed arm in contact with the heel, 
and the sliding arm is then brought in lightly against 
the toe. Care is taken as before to check the reading. 

In measuring the left middle and little fingers, the 
back of the caliper rule is used, two small projections 
being provided on the fixed and sliding arms. The 
finger to be measured is bent at right angles to the 
back of the hand, and the measurement is taken from 
the tip of the finger to the knuckle, as shown. 

The cubit measurement is taken from the elbow to 
the tip of the middle finger. The forearm anJi hand are 
placed, with the palm of the hand downward, upon the 
surface of a trestle on which is a caliper rule ; the edge 
of the table, the axis of the forearm and hand, and the 
graduated stem of the rule all c eing parallel. The 
elbow is placed against the fixed arm of the rule, and 
the loose arm is then brought up to the middle finger 
and the measurement read off on the scale. 

The measurement of the right ear is taken with a cali
per rule, which has a flat fixed branch which is steadied 
by pressing it against the head and is brought down 
until it grazes the upper border of the ear. The stern is 
held parallel with the axis of the ear, and the loose arm 
is pushed up until it j ust touches the lobe of the ear. 

It will be apparent to the reader from this descrip
tion and the illustrations that this system will give a 
series of very accurate measurements. As each one is 
read off it is written down on a printed card, similar to 
the one which is shown on this page. 

The measurements being all taken, the next analysis 
is that of the features of the face. As these are liable 
to change with age or disfigurement, no measurements 
are taken, but, instead, an elaborate and exhau stive 
description is given. Taking the nose as an example, 
the profile of the bridge may be rectilinear, convex or 
concave, and the term sinuous might be applied to 
qualify each of the above descriptions. Thus a nose 
might be convex sinuous, that is  it might be generally 
convex and also somewhat undulating in contour. 
Then again each of these types might vary so far as its 
base was concerned, this being either elevated, horizon
tal or depressed. The subdivision might be carried 
still further by certain arbitrary marks as follows : [con
cave], concave, concave, where in brackets the word 
would mean slightly concave, without brackets or un-

derlining it would mean moderately con
cave, and underlined, it would mean ex
tremely concave. This system of seria-

"Height 1 m . . . . . .  . Hud Igth .. L Foot • CI.sS: ....•.. _ .......... _, A&e ............... -8orrulil�i8._ ... . 

where it has been carried out for over ten 
years with the thoroughness for which 
the police of that country is famous. It 
is in 'general use also in Belgium, Switz
erland, R ussia and several South Ameri
can republics, and is being tested in Eng
land. It was introduced into the United 
States by Major R. W. McClaughry in 
1887, and is now in operation in Illinois, 
Michigan, Wisconsin and the State of 
Massach usetts. It was adopted by the 
pol ice department of the city of New 
York on March 6, 1896, and in May of the 
same year its use was made obligatory 
in all the prisons and penitentiaries of 

Stretch 1 m . . . He.d wdth ._ ••• _......... L Mid F � 
-' Ar.Ola .••• _ ••••• _ •• _. ' Appllrerft #f� .......... . . . . . . . . .  . 

tion could be applied to any features of 
the face. The eyes will vary from the 
pale blue of the Scandinavian to the very 
dark brown of the negro. In the Bertil
lon system there are seven distinct classes 
of eyes enumerated, with nine subdivis
ions. The mouth, the chin, the brow, 
have all been analytically classified, di
vided and subdivided - even the com
plexion being noted in respect of its col
oration, which may vary from the san
guineous coloration of the florid English
man to the pigmentary coloration of a 
dark Italian, with all the intermediate 
graduations between the two extremes. 

the State of New York. 
The accompanying illustrations show 

the practical operation of the Bertillon 
system at police headquarters in this city. 
It varies in no essential particulars from 
that of the countries and States above 
mentioned, only such slight m )difications 
as were suggested by local conditions 
having been made in minor details. The 
system is made up of three distinct parts. 
First, the measurement of certain un
changeable " bony lengths " of the body ; 
second , a careful description of the feat
ures of the face ; third, a careful localiza
tion of all the scars and marks upon the 
body. Of these three the first records are 
by far the most important, because the 
most permanent and unalterable. Bertil
lon states that the experience of the last 
ten years has shown the " almost abso
lute immutability " of the human frame 
after the twentieth year is passed. The 
great diversity of dimension which the 
skeleton shows in different subj ects, and 
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IDENTIFICATION CARD. 

The third step in registering a crimi
nal is to make an exact record of all 
scars, marks or deformities. To assist 
in locating these on the body, certain 
anatomical points, known as " guid
ing points, " are employed, and the par
ticular mark is described as being such a 
distance from one of these points. 

Finally, the su bject is placed before the 
camera, two negatives, a full face and 
profile, being taken, and the photographs 
are mounted in the center of the identifi
cation card. 

We reproduce a fac-simile of the style 
of cards in use at' the police department of 
the city of New York. In addition to the 
data recorded on the face of the card, 
there is provision on the reverse side for 
recording the particulars of the name, 
aliases, crime, date of sentence, peculiari
ties of habit, criminal history, etc. , and 
there are six ruled spaces for inserting 

the facility and precision with which it may b e  
measured, render this means o f  identification by far 
the most reliable that could be adopted. Increasing 
age and Illutilation will produce changes in the features, 
but they cannot affect the measurements of the frame. 
The analysis of the features of the face, and the de
scription and localization of scars upon the body, add 
their accumulated testimony to the unchanging record 

ment, or the height of a man when seated, is taken by 
placing a stool against the wall, seating the criminal 
squarely upon it with his back to the wall, and taking 
the height as before with the portable square. 

The measurements of the head are taken while the 
subject is stil l seated and are read off on a pair of cali
pers provided with a graduated arc. In taking the 
length the left point of the calipers is held at the 
root of the nose, and the right point is brought down 

details regarding the marks, scars, etc. , u pon the body. 
After each card has been made out in duplicate and 
filed, the examination is complete, and the department 
is in possession of a means of future identificatiol'. 
which may be said to be absolutely infallible. 

The method of filing the cards adopted at the identi
fication bureau in Paris, over which Dr. Bertillon still 
presides, is as follows : The cards are filed in two large 
cases, in one of which thev are classified alphabetically, of the measuring apparatus. 
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and in the other according to measurements or anthro
po metrically. The latter case is divided horizontally 
into three equal compartments for lengths of head, and 
into three vertical divisions for breadths of head, and 
there are other subdi\-isions for the three classes of 
finger, foot, and cubit lengths. The cards are filed in 
boxes numbered I to V according to the above leading 
measurements. If the police desire to know whether a 
criminal has been previously measured, he is identified 
or otherwise by looking in the alphabetical collection ; 
that is if he gives his right name. If the prisoner claims 
that he has never been arrested before, he is measured 
and search is made in the measurement collection. 
The head is say 187 millimeters. The medium head 
measures from 185 to 190 millimeters ; so the card is put 
in the m!'dium class. This eliminates 100, 000 cards 
from the 150,000 in the collection. The breadth of head 
being below medium, two-thirds of the 50, 000 are elimi
nated, leaving 16, 666. The middle finger eliminates 
some thousands more, bringing the remainder down to 
5, 555. The length of the foot reduces the number to 
1 , 850, and the cubit length brings it to 620. Following 
out the process in respect of the height. little finger, 
ear. trunk and stretch, the remainder is represented by 
a dozen cards which are classified according to the color 
of the eye. The· card is now located, and the photo
graphs and facial description place the identity of the 
two cards beyond the possibil ity of a doubt. Our 
sketches were made at the Identification Bureau of the 
Ne w  York Police Department through the courtesy of 
Commissioner Andrews. 

L Ulllino u s  Photographs. 

These photographs, according to J. A. Randall in an 
article on " The Magic and Mystery of Photography, " 
published in the American Journal of Photography, 
January, were first introduced at a ball in Vienna, 
where programmes were decorated with a luminous 
picture representing an alchemist at work. " There are 
several ways of making luminous photographs, the 
simplest being that of W. B. Woodbury. A sheet of 
cardboard is coated with a luminous paint and exposed 
to light under a glass positive or transparency. On 
removing the cardboard to a dark room a striking and 
brilliant phosphorescent image is seen, with all the 
gradations of the positive. The effect may also be pro
duced by arranging a series of glass tubes, containing 
a phosphorescent substance, behind a thin glass posi
tive ; on exposure to light the luminosity of the tubes 
will shine through the positive in proportion to its 
density. 'When viewed in the dark, a glowing image 
is the result. Another method, which can be applied 
to an ordinary print on thin paper, is as follows : Take 
a sheet of cardboard, and spread over it as evenly as 
possible a thin coating of starch paste ; when still tacky 
dust over it an even layer of powdered calcium or 
barium sulphide, rubbing it well over with a brush to 
make it adhere in every part. Then take the print, 
which should be light, and fixed and toned as usual, 
and saturate it with a mixture of castor oil and oil of 
turpentine, taking off all excess with a clean rag. The 
print, thus made semi-transparent, is next pasted upon 
the prepared cardboard, and the whole well dried 
before the fire. A print thus prepared, when exposed 
to light, receives the rays on the phosphorescent sul
phide beneath, which becomes luminous in proportion 
to the absorption which has taken place ; it is there
fore luminous in the dark by the light transmitted. A 
silver print is soon destroyed by t his process, for the 
sulphide attacks the image ; it can be applied to the 
carbon or other processes not having silYer as a b asis. 
Moonlight pictures and landscapes give the most strik
ing effects as luminous photographs. " 

• • • • • 
SOllle ",Vater Uses "'VeIl to Rellleillber. 

The Phrenological Journal gives the following useful 
hints on the applications of water in severe attacks of 
illness. The adult members of a family should keep 
them in mind for an emergency. 

A strip of flannel or a soft napkin, folded lengthwise 
and dipped in hot water and wrung out, and then 
applied around the neck of a child that has the croup, 
will usually bring relief in a few minutes. 

A prop!'r towel folded several times, and dipped in 
hot water, quickly wrung and applied over the site of 
toothache or neuralgia, will generally afford prompt 
relief. 

This treatment for colic has been found to work 
like magic. 

Nothing so promptly cuts short a congestion of the 
lungs, sore throat, or rheumatism as hot water, when 
applied early in the case and thoroughly. 

Hot water taken freely half an hour before bed
time is an excellent cathartic in the case of constipa
tion, while it has a soothing effect upon the stomach 
and bowels. 

This treatment, continued a few months, with the 
addition of a cup of hot water slowly sipped half an 
hour before each meal, with proper attention to diet, 
will cure most cases of dyspepsia. 

Ordinary headaches almost always yield to the 
simultaneous application of hot water to the feet and 
back of the neck. 

� C itu t i f t c  jlUtticau. 
Science Notes. 

The roller steamer Ernest Bazin h as been finished at 
Rouen and will shortly have a sea trial. 

P. Regnard and 'r. Schloesing have examined the 
gases obtained from a liter of blood, and found that 
they contained 20 ·4 c. c. of nitrogen and argon, the 
la�ter gas accounting for 0 '419 c. c. of the mixture. In 
addition to satisfying themselves that argon is dissolved 
in the blood, they state that if there is an increase in 
the amount of nitrogen present, there will also be an 
increase in the amount of argon. -Comptes Rendus, 
cxxiv, 302. 

The Swies government has sanctioned the manu
facture and use of weights made of glass. T hey are of 
slightly conical shape with rounded bottom edge, and 
provided on top with a knob to facilitate handling. 
The designation is moulded into the knob. The glass 
used for these weights is of special composition, highly 
refined, and carefully annealed so as to reduce to a 
minimum th e danger of breakage. 

We regret to record the death of Mr. Harry Proctor, 
youngest son of the late R. A. Proctor, whose name 
was for many years so closely associated with the 
English scientific journal Knowledge. He died on 
December 20 last, after having recently attained his 
majority. The young man, like his father before him, 
betrayed a predilection for things scientific ; but, un
fortunately, constitutional weakness thwarted all seri
ous efforts in this direction. 

The largest spectroscope in the world has j ust been 
completed by Mr. John A. Brashear, of Allegheny, Pa. , 
the well known astronomical instrument maker. It 
was made for the private research laboratory of Dr. 
Hans Hauswaldt, a wealthy scientist of Magdeburg, 
Germany. The instrument contains a concave diffrac
tion grating with 110, 000 lines per inch, made on the 
famous ruling machine of Prof. Henry A. Rowland, of 
the Johns H opkins University. 

" It has been found by M. J. Puluj , "  says the Electri
cal vYorld, " that substances which fluoresce most 
brightly under the visible cathode rays give off the 
greatest amount of Roentgen radiation. 1\1. Puluj be
l ieves that Roentgen ether waves originate in the bom
bardment by negatively charged molecules from the ca
thode and in the abrupt loss of charge in these. He 
finds that these Roentgen ether waves may cause fluor
escence of calcium sulphide, but believes that invisible 
as well as visible radiations emanate from a screen 
of this substance. M. Puluj states that vacuum tubes 
of all kinds glow when subjected to the action of 
Roentgen rays. 

M. B. Renault has long worked at the indications of 
bacteria found in geological strata, and now publishes 
the general result of his observations in a paper illus
trated with a large number of drawings. As might be 
expected from their simple structure, bacteria appear 
to have been coeval with the first appearance of or
ganic life on the earth, the coccoid form being appa
rently earlier than the bacillar. Indications of their 
presence are found in bone, teeth, scales, and copro
lites, as well as abundantly in vegetable tissues, the 
spores and sporanges of ferns appearing to have been 
especially subject to their attacks. The species are, as 
a rule, distinct from those at present in existence.
Ann. des Sciences Naturelles (Botanique), 1896. 

Professor Meidinger, of Carlsruhe, finds wonderfully 
little difference between the heat rad iating power of a 
Bunsen flame and that of an illuminating gas flame, 
per unit of area, that is. In this he confirms the 
conclusions reached in 1865 by Prof. Magnus, who 
also found that making a Bunsen flame luminous by 
means of salt, etc. , did not increase its radiative 
power. The inference would be that there is next to 
no actually solid substance in a luminous flame, or else 
that the higher temperature of a Bunsen flame (1, 7500 
C.  as against 1,300° C . )  makes up for its deficiency in  
solid particles. A gas blowpipe flame, on the other 
hand, rapIdly falls off in heat radiating power as the 
air  is  more and more forcibly driven through it. From 
an ordinary Bunsen flame, says t.he Progressive Age, 
about one-seventh of the heat passes away by direct ra
diation. 

Prof. F. Plateau, of the University of Ghent, has for 
many years carried on a series of observations on the 
mode in which insects are attracted to flowers, the re
sults of which are publish ed in the Bulletin of the 
Royal Academy of Sciences of Belgium. His conclu
sions are not in accord with those of Darwin, that the 
bright color of the corolla acts as a beacon to attract 
insects. He believes that they are attracted chiefly 
by some other sense than that of sight, probably that 
of smell. In the case of the dahlia (single) and other 
species of Compositoo, the removal of the conspicuous 
ray florets had but little effect Oil the visits of insects ; 
nor had the removal of the conspicuous part of the 
corolla in other flowers, as long as t he nectary remained. 
On the other hand, says Nature, the artificial placing of 
honey on otherwise scentless flowers resulted in their 
being immediately visited by n um bel'S of insects. 
vYhere the same species varies in the color of the flower, 
as between blue and white, or red and white, ins!'cts 
visit quite indifferently flowers of difIerentJ.lolvJ's be
longing to th e  same species. 

2 1 5  
Archreologlcal Ne,vs. 

An excellent guide to the archreological treasures of 
Rome has recently been published by a well known 
German archreologist, H err Helbig. It  is a most use
ful work for any one who wishes to make a study of 
the art treasures of the Eternal City. 

In a paper read before a late meeting of the Paris 
Academy of Sciences, by lYf. Berthelot, on .. The Age 
of Copper in Chaldea, " the author said the analysis of 
a spear carrying drawings and inscriptions, and at 
least 4,000 years old, showed that the metal was nearly 
pure copper, neither tin, lead, arsenic, nor antimony 
being present in appreciable quantities. The oxidized 
portion was nearly pure atakamite, 3CuO . C uCl, + 4H.0. 
'rhe description of these and si milar objects as bronze 
is shown to be erroneous. Copper appears to have 
preceded bronze in the manufacture of tools. 

The plans for the restoration of l\falmaison,  which 
were prepared with the aid of M. Daumet, are now 
complete, says the Architect. The estimated cost of the 
works is 480,000 francs, and does not comprise the out
lay on the decoration of the interior or on the gardens. 
M. Osiris, who has enriched France with so many costly 
memorials, intends to have the restoration scheme car
ried out in its integrity. lYfaltuaison will recall associa
tions of Bonaparte and Josephine for many a year to 
come. The charge of the building will be undertaken 
by the Department of Fine Arts. The coming interna
tional exhibition has incited 1\I. Osiris to further gener
osity. In 1889 he offered 100, 000 francs to re ward the 
author of the work which was considered to be lllost in
teresting as an example of art, industry or public 
utility. A simihr sum will be available for the exhibi
tion for 1900, and. as in the former case, the selection 
will be left to the syndicate of the press. 

Under the will of the late Lady Wallace, the whole 
of the collections at Hertford House, Manchestel' Square, 
London, so far as they are contained on the ground 
floor, the first floor, and the galleries, have been be
queathed to the British nation, on condition that the 
government shall provide a s ite in some central part of 
London and build a lIluseum to contain the col l ections, 
which are to be kept together and styled the " vYallace 
Coll ection . "  The collection is probably the finest pri
vate one in the world, and its money value is roughly 
estimated at considerably o\-er $5, 000, 000, and some 
experts have even estimated the value as high as 
$17,000, 000. The Borghese, the Lichtenstein, the Elles
mere, and perhaps one or two of the collections of the 
Rothsch ild family may equal or surpass it in pictures 
alone ; three or four houses in Europe may have as 
much old furniture of the highest. class ; possi bly in 
Germany or Austria some one might be found with as 
good armor. But it is the combinat.ion of all these 
things, and of many other depart ments, that makes the 
Wallace collection unapproachable. 

The fiftieth anniversary of the founding of the French 
school at Athens, Greece, is to be commemorated by an 
archreological congress to be held in Athens from April 
26 to 28 of the present year, says Architecture and Build
ing. The announcement is made by a committee com
posed of the rector of the University of Athens, the 
general ephor of an tiquities at Athens, and the heads 
of the various ar{lhooological schools under the presi
dency of lYf. Homolle, director of the French School. 
It is proposed that this congress, in case the experi
ment provE's a success, shall be the first of a conti n uous 
series of such congresses, to be held at such places and 
times as the congress itself may determine. In case 
this congress is made a permanent institution, it may 
llJeet in future years at different cit.ies of Europe and 
America. The subjects proposed for discussion in the 
congress are such as have a general interest and bear
ing. The discussion of purely scientific problems is 
not proposed so m uch as the consideration of practical 
questions of method in the organizat.ion of work and 
questions of educational interest. 

We have several times, says Nature, called attention 
to Dr. G. Folgheraiter's interesting observations on the 
magnetization of Etruscan vases. Hitherto th ere has 
been a slight uncertainty as to whether the magnetiza
tion may not have undergone some modification during 
the many centuries that have elapsed since these vases 
were baked. In his latest contribution to the Atti dei 
Lincei, Dr. Folgheraiter dispels any doubts on the mat
ter by his observations on some vases which were pieced 
together from s(lattered fl'agments discovered in excava
tions at Arezzo. If the magnetization of the terra-cotta 
had in any way altered since they were bro ken,  it is 
clear that the different portions would luise been differ
ently affected, and the mended vases wou ld have shown 
somewhat irregular magnetization. So far from thi8 
being the case, they were found to be as regularly mag
netized as those which had been excavated entire, the
opposite poles at the mouth and ba�e being exactly 180 
degrees apart. The only reIl laining element of uncer" 
tainty is what was the orientation of the vases in the 
ki ln ; and Dr. Folgheraiter hopes that further excava
tions may lead to the disco very of potteries of the 
Etruscan epoch containing vases in situ. Should he be 
successful, we may look forward to exact det!'rmina
tions of the magnetic elements, which will greatly add 
to our knowledge of terrestrial magnetism. 
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A NEW FAST JOB PRINTING PRESS. THE GLACIERS OF GREENLAND. 

Printers everywhere cannot fail to be interested in BY PROF. RALPH S. TARR. 
the fast automatic feed card and envelope press That great triangular area of land between northern 
shown in the accompanying illustration, which has Europe and America, by some strange reason called 
been recently p atented in the United States and sev- Greenland, is almost entirely covered by snow and ice. 
eral foreign countries, and is being manufactured by I Its margin is that of an extremely irregular land quite 
the Harris Automatic Press Company, of Niles, Ohio. like northern Europe and America, with many penin
In all considerable job print
ing offices a number of presses 
are usually kept employed on 
small work, such as the print
ing of cards and envelopes, 
etc. , about a thousand im
pressions per hour being the 
ordinary rate of speed, and 
each press requiring the close 
attention of a feeder. The 
H arris press is self-feAding, 
the card8 and en velopes being 
supplied to it by the pack, 
and it  works easily at speeds 
ranging from 8,000 to 10, 000 
impressions per hour. \Vork
ing at this rate, it is about as 
much as one hand can do to 
open envelope boxes or pack-
ages of cards for feeding, and 
replace in the boxes or pack-
ages the printed work, but the 
feeding, printing and delivery 
are automatically performed. 
The press is designed to do 
all classes of work, from the 
finest half tone on glazed 
cards to the thinnest manila 
en velopes, taking sizes from 
the smallest envelope corner 
to an 11 X 13 inch plate. It 
prints from cun·ed electro or  
stereotype p lates, readily ad-
justed to exact position on 
the impression cylinder by 
clamps, and adapted to be 
" underlaid " with good re-
sults, as the plates are only 
three-sixteenths of an inch 
thick, the " making ready " 
of all kinds of jobs being thus 
greatly facilitated. 

L APRIL 3, 1 897. 
the glacier that is rapidly moving, the surface is so 
rough that traveling across it is  impossible. Within 
a few miles of the margin, the elevation of the ice is 
one or two t housand feet above the sea level, and look
ing onward toward thll interior of Greenland, there is a 
great plateau or mountainous expanse of snow and ice. 
It looks like a plain, but as one traverses it the barome-

ter shows that the elevation 
is constantly increasing. Near 
the margin, where the eleva
tion is slight, the SUIllmer sun 
has melted the surface, so 
that it is solid and hard and 
firm under foot. Its surface 
is pitted by circular depres
sions caused by melting, and 
the walls of these wells are 
seen to be made of pure ice. 
If the journey chances to be 
mad e during the autullln, it is 
possible that the form of pre
cipitation llIay bll that of 
snow : but it is very much 
more l ikely to be in the form 
of rain. Howeyer, as the high 
interior is approached, the 
climate becomes colder and 
colder, and even in sumlller 
rain does not fall,  nor does 
the surface of the ice cap melt 
and 8how the sol:d ice of the 
glacier. It is then a snow-cov
ered glacier, sometimes with 
hard surface, at other times 
enveloped in soft and dnfted 
snow. According to the de
scription of Peary, the sum
mer climate in the interior of 
Greenland is one of the most 
disagreeable of any that have 
so . far been found in the 
world. 

T his constant fall of snow, 
with almost no loss by melt
ing, has completely buried 
the interior of Greenland. 
-Whatever the land condition 
beneath the ice IIlay be, it is 
so effectually buried that even 
the great irregularities appear The points which will first 

attract the attention of the 
practical printer are the 
nicety and exactness of the 

THE HARRIS AUTOMATIC CARD AND ENVELOPE PRESS. to produce no effect upon the 
surface of the ice cap. J udg-

feed and the connected parts. The cards or en
velopes are placed in a pile within the space formed 
by the vertical rods or posts in front of the impression 
cylinder, these guards and supports being quickly 
adj ustable for all sizes of stock, and the bottom card or 
envelope is automatically pushed forward by the feed
ing mechanism to the printing cylinders. For envel
opes the flap is engaged by fingers, by which the en
velope is fed forward through a gate, so nicely adj ust
ed, according to the thickness of the paper, as to pre
vent the passage of more than one envelope at a time. 

sulas projecting, and many fjords, bays and straits in
denting the coast. '.rhe projecting parts of the land, 
the peninSUlas and islands, are mainly free from gla
ciers, though even upon these, in the protected valleys 
and on the higher peaks and plateaus, there are gla
ciers of great or small size. However, taken as a whole, 
the margin of Greenland is free from ice. All the 
intf,l"ior is ice covered and the total area of the ice is 
esti mated to be about five hundred thousand square 
miles. In some parts of th e interior this great ice cap 
attains an elevation of not far from ten thousand feet. 

ing by the margin of Green
land, this interior must be a highland of mountains and 
irregular topography, but it is entirely smoothed over 
by the ice. The fall of snow in summer and winter has 
not only obscured the topography of the land, but has 
raised the level of Greenland far above the normal. It 
is impossible to say how much this snow fall amounts 
to in the course of a year, but it can hardly be less 
than ten feet. Practically none of this melts and but a 
portion of it is blown away to regions where melting 
can occur. Hence, if no means of escape could be 
found, the elevation would continue to increase prac

tically indefinitely. A thousand years 
at this rate would increase the eleva
tion ten thousand feet. 

I n printing cards, the bottom card of 
the pile is pushed forward by fingers 
which extend beneath the card, but 
which have on their upper face an 
adjustable flange or lip, to be raised 
just sufficiently to nearly equal the 
thickness of the card. In the adj ust
ment of this lip or flange, as in that 
of the gage to prevent more than one 
card or envelope to be passed at a 
time to the printing cylinders, the de
vices are very simple, and admit of 
almost instantaneous adj ustment for 
any special thickness of cards or paper. 
The feeders are carried on a light re
ciprocating frame, and, shou ld an en
velope or card fail to be fed forward, 
an automatic throw-off device lowers 
the impression cylinder and a friction 
91utch or brake HtOps thll press, thus 
preventing the smearing of the tympan 
sheet and the spoiling and wasting of 
stock. The press gives perfect register, 
the stock being " overfed " against ad
justable gage stops on the impression 
cylinder and held there by two short 
tapes unti l pressed under the types, 
and the adj ustment of the impression 
is easily and accurately made when 
the machine is running at full speed. 
The printed stock is delivered on a 
circular tray at the back, the tray be

Fig. 1.-LAND MARGIN OF CORNELL GLACIER. 

It happens that the ice find means 
of escape other than that of wind ac
tion and melting. As the snow acc\!
mulates, the pressure of the crystals 
against one another, under the burden 
of the snow above, causes an increased 
compactness, and eventually a change 
from the loose condition of snow to 
that of solid ice, as one may change a 
snowball to ice by pressure. There is 
a question in the minds of SOllle whe
ther ice is a viscous body or not, and 
hence it may be we1l not to speak of it 
here as a viscous substance. In any 
event, it cannot be denied that ice 
moves and behaves like a viscous 
body. If we should pile a mass of wax 
upon a table and subj ect it to pressure, 
it would spread outward from the 
center of pressure in al l directions, be
cause the wax is a viscous body. The 
same is true of ice, which, although 
apparently brittle, will How when sub
jected to a strong but slowly applied 
pressure. The weight of the accumu
lation of snow in the interior of Green
land squeezes this ice that has been 
formed and causes it to move outward 
from the center of greatest elevation. 

ing slowly revolved and thus laying out the printed 
matter in such a way as to prevent offset. The ink dis
tribution and roller adj ustment and interchangeability 
apparently leave nothing to be desired. The company 
furnish with- the machine, when desired, a small plate 
making outfit. The press occupies a floor space of 3 feet 
6 inches by 5 feet, and weighs 1 , 100 pounds. 

After passing the land margin of Greenland one 
comes to an ice wall, sometimes very precipitous, but 
more often sloping so that it can be ascended. This 
wall rises one or two hundred feet above the base, and 
then the ascent becomes more gradual. Here the sur
face of the ice is generally smooth and easily traversed, 
though if by chance the ascent is made on a part of 

It is possible also that this movement is aided some
what by gravity, for it may be that the land base in 
the interior of Greenland is higher than the land 
margin, and that there is, therefore, a gradual slope 
from inland to the sea. 

No means of determining the rate of this ice move· 
ment are at hand. The studies of the Greenland iC6 
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sheet have been entirely too limited in number to allow 
even a guess upon this point,. Some of the tongues 
from the ice have had their  movement measured, but 
the great ice cap itself has never been studied from this 
standpoint. One has but to look at the glaciers of 
Greenland to see that the rate of Illotion of the ice cap 
is exceedingly slight, probably to be measured by only 
a few inches a year. 
If  the m o v e m e n t  
were more rapid than 
this, the s u r f a c e  
would be broken by 
cracks caused by the 
strains on the ice as 
it moved over its 
bed. Cracks or cre
vasses are confined 
to small portions of 
the glacier where the 
ice is moving down 
the valley toward 
the sea, and hence 
moving rapidly. 

J Citu t i f i t  �tlltrinlll. 
sea. The ice from the i nterior advances toward the sea 
and then, as it co Illes to this margin, changes its course 
somewhat in accordance with the topography. I t  
slopes down into the valleys and in sOllie caseH has its 
course changed nearly at right angles to the general 
direction of the movement of the ice cap itself. 

If aIle should travel across Greenland near the coast, 

2 1 7  
As has been said, the edge of the glacier near the 

land has a slope of considerable steepness, and i n  some 
cases a precipice of ice from fifty to one hundred feet 
in height. '1'he ice rests directly on the ground and is 
evidently in motion. The evidences of movement are 
in the first place the banding of the ice, a banding due 
to layers of gravel and pebbles whose sources must be 

at some place other 

The surface of the 
glacier is absolutely 
free from all foreign 
materials, with the 
e x c e p t i o n  of mo
raines, which extend 
seaward from the 
few mountain peaks 
that rise above the 
surface of the ice 
near the margin. Be
yond the l imit of 
1lI0untainous islands 
m the ice, or nuna
taks, even this sup
ply of debris is ab
sent. The second 
exception is  found 
i I I  a small amount of 
d l lst transported to 
the ice surface from 
the land by the ac
tion of the w i n  d . 

Fig. 2.-NORTHERN END OF GLACIER, SHOWING ICEBERGS AND FRAGMENTS OF GLACIER ICE FLOATING IN THE FJORD. 

than their present 
position, for often· 
times there are pe b
bles of rock different 
in kind from that 
over which the ice is 
moving. The second 
evidence of Illation 
is foulld ill the more 
or  less continuous 
series of low hills and 
ridges of gravel and 
bowlders which have' 
been brought by the 
ice and piled at its 
foot. There must be 
a supply for this ma
terial, much of which 
is foreign to the re
gion, and this supply 
is of course the ice. 
In order to bring 
them, it must of ne
cessity have moved. 
As it comes to the 
margin, where it i� 
ending, it is pre· 
vented f r o  m pro· 
c e e d i n  g f u r t  h e r, 
partly because its 
movement is then 
diagonal to the gen
eral motion of the ice 
sheet, and h e n c e  
down into the val 
leys, and part ly  be· 
cause tilP melt ing by 

This dust is made of extremely fine particles of clay, 
and over the ice surface near the margin there is 
a considerable quant ity of it .  It represents the ac
cUlllulation of years, and is not in sufficient quantity 
to darken the surface of the glacier. Indeed, it gener
al l y  remains below the surfaee at a depth of a few 
inches or a foot ; for, being dark in color, it absorbs the 
solar heat and bores its way into the ice by warming 
and melting it. Making a beginning of this sort in one 
place, the dust from other neighboring areas is washed 
toward the depression, and so a considerable quantity 
-perhaps as lUuch as a quarter of a pound of d ust-is 
found in a depression whose diameter is six or eight 
inches. The hole is bored i nto the ice only so far as the 
sun's rays can reach directly, which, of course, is not 
very far in this  latitude, where the sun does not rise 
h igh in the heavens. These dust-filled depressions are 
known as dust wells,  and they rendel' the surface of the 
glacier near the land margin exceed ingly i rregn l :u'. In 
the w inter they are frozen over and 
buried beneath the snowfall . The 
next sumlller they are perhaps reached 
again by the melting and added to by 
the acculllulation of that year. In the 
meantime they are moving onward 
toward the margin and finally disap
pear into the sea with the lce itself. 
There is a zone exten ding from the 
land outward for a distance of a few 
miles where these dust wells occur. 
Beyond this zon e, partly because the 
dust does not reaeh so far and partly 
because the melting action of the snn 
is not powerful enough to cause the 
wells, these phenomena are not ob
served. 

and p11ral lel to the general trend of the coast line, he 
would pass over a mountainous peninSUla, then across 
a bay, then another small peninSUla or series of islands, 
and so continue in succession along such a series of 
valleys and hills. If  the journey happened to be a 
little further in land, where the ice exists, he would at 
first pass over an ice covered highland, or possibly 
along the contact of this with the land, crossing a 
divide, as he did upon the land, and then, descending, 
would cross the very rough surface of an ice tongue, 
which extends down toward the fjord valley, and 
finally he would again ascend to another divide. From 
one divide of the ice cap margin to the opposite there 
is  a distinct slope downward on both sides, and it is 
evident that the ice is slowly moving down this slope, 
while in the central depressed portion of the glacier 
tongue proper the movement is outward to the sea, 
with such rapidity that the surface is cracked by in· 
!l 11 l 1 1erable crevasses, some of whieh are very deep. So 

the summer sun pre
vents its further progress. Evidence of this melting 
is partly the piles of accumulated materials at the 
base of the ice sheet and part l y  the drainage along 
the margin. This marginal drainage of the ice is 
exceedingly i nteresting. The water is furnished chiefly 
by the melting of tIle ice, and it comes not merely 
from melting on the front, but also from the surface. 
Every few feet along this margin there are tiny cas
cades alld rill�, and in som e cases even rivulets, flow
ing rapidly down the front,  and joining the stream 
that skirts the margin of the ice between the glacier 
and the land. Sometimes the water which flows 
along the margin is deflected from the immediate 
contact of th e ice, and is forced to pass down SOIlle 
"tee]) and rocky slope, forming then a beautifu l cascade 

waterfall .  At other times it escapes beneath the ice, 
through a tu nnel, reappearing again at distances vary
ing from a few feet to several hundred yards. Again 
the aecll l l LU lation of a moraine, or a barrier caused by 

ice, prevents the water from passing 
along as a stream and transforms it 
locally to a lake. These marginal 
lakes, some of which cover an area of 
a square mile, are exceedingly abun
dant, and in them the streams are 
depositing clay beds. 

Moving onward towanl the spa in 
all directions, the i ce near its margin 
encounters different cond i t ions ill dif
ferent places. 'r h e  movement oi the ice 
in the glacier is i n  some respects not 
unlike that of a river. It  resembles 
the river in this respect that it will 
seek and follow the lowest ground ; 
but it differs in doing this less rapidly 
and successful ly. COlll ing to the land 
margin, the glacier finds the topo· 
graphy to be irregular. '1'here are 
hills, and ranges of hills, with i nter
mediate valleys ; and while, within 

Fig. 3 .-DISTANT VIEW OF LAND MARGIN OF CORNELL GLACIER. 

Along this land margin one can 
sometimes penetrate beneath the gla
cier in one of the ice caves which the 
marginal streams have cut in the 
glacier. Here he can see the ice, with 
a load of rock for tools, engaged in 
carving its  bed. The bowlders and 
gravel in the bottom layers are firmly 
frozen i n  the ice, and, as they are 
d ragged along, they are gri ndin g' 
upon the rock, for they are the tools 
with which the glacier does its work 
of erosion.  Along these bOttOlll layers 
the ice is discolored for variable dis
tances, sometiJlles to the height of 
one hundred feet above the base. 
This discoloration is due to rock frag· 
ments that the ice is carrying, and 
at first glance one gets an erroneou, 
i lll pression eoncprll l n g  t h e  amount of 
th is  lllaterial that is being carried . 
,\Vhere streams have cut valleys in  
th e i f'e fmnt, as  they course down it"  

the margin of the ice, all  the land excepting the high
est peaks is covered, the ice movement at the lllarg.in is 
mainly down the valleys. Therefore, since the valleys 
terminate in the sea, there are two important condi
tions along the ice margin, the contact of the greater 
part of the ice with the land itself, and the entrance of 
a few small portions or valley glacier tongues into the 

rough is the surface by reason of these erevasses, and 
the effects of melting, that it is practical l y  iIilpossible 
to cross the surface. The rate of glacier movement, 
which during the summer season varies from a few 
feet to nearly one hundred feet a day, is so rapid that 
the ice cannot bend when it passes over the irregulari
ties, but must break. 

fllargin ,  it is seen that the diseolora· 
tion of the ice surface is due to the action of melt· 
ing, which has washed down over the snrfaee a sllPet 
of rock fragments which have been derived from only 
a relatively few layers. Above its bed the ice is carry· 
ing only a small amount of debris, and this decreases 
as we ascend, until ,  finally, the upper part of the 
glacier is pure, clear, white ice. Where it is present in 
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the bottom of the glacier, it is stratified with layers of 
clear ice. 

Another kind of glacier front in this region is the 
sea wall of the valley tongue which is in rapid move· 
ment. This in places rises one or two hundred feet 
above the water, and extends to depths several times 
as great beneath it. As seen from the fjord it is a wall 
of marble whiteness, absolutely free from all impurities. 
Whatever rock debris the ice is carrying into the sea it 
is transporting below the water level. The top of this 
ice front is extremely irregular, partly by the cracking 
along the crevasses and partly by the action of melting. 
It is so irregular that travel over the end of the glacier 
is an impossibility. 

In the front of the ice one sees numerous cracks, and 
the whole mass has an extremely unstable position. 
That this cracking does really represent instabi lity is 
every now and then plainly proved, by the reports 
that proceed from the ice front. and by the fragments 
which one Illay see drop from its top and sides. Along 
the front of a large glacier there is a constant shower 
of these ice fragments, and the sea neal' by is littered 
with the bits of the glacier that have thus fallen into 
the sea. 

Not only are fragments thus broken off by the melt
ing and cracking above the water, but the ice is made 
unstable by the action of the waves at the shore line. 
'Vhen the tide is low one may see extensive undercut 
cliffs and sea caves of ice, w hich add distinctly to the 
instability of the ice cliff. This loss from the glacier 
front partly balances the advance, but not entirely. 
As one watches the front of one of the Greenland 
glaciers, every once in a while he sees a great block, 
hundreds of yards in length, crack off from the ice front 
and float away. Sometimes this ice breaks off from the 
glacier without producing much commotion, b ut IIluch 
more frequently the lllasses of ice fall forward as they 
break off, and stir up the water, producing waves 
whose effects are felt miles away. The reason for the 
breaking off of these large bergs is the advance of the 
glacier into the fjord so far that the buoyancy of the 
water lifts and cracks it. 

Hence the glacier which covers so large an area of 
Greenland advances outward until it is either destroyed 
by melting along the land margin or until it reaches 
some place in the sea where it breaks off and floats 
away. So long as the supply and these causes for 
the destruction of the glacier exactly counterbalance 
one another, the front of the glacier will remain per
manently in one position ; but if the supply exceeds, 
then the front of the glacier must advance upon the 
land and extend farther out into the sea; hut, on the 
other hand, if  the causes of destruction exceed the sup
ply, the front of the ice must withdraw. This with
drawal may be accounted for either by a decrease in 
the supply of snow or a change in the climate, which 
causes an increased melting. 

Studies along the margin of Greenland show that 
land now bare has within very recent geological times 
been encompassed by ice. In that part of Greenland 
near latitude 74°, where Illy studies were carried on, I 
found proof that the glacier has reached at least thirty 
miles further, covering all the land, some of which 
reaches nearly three thousand feet above the sea level. 
This llIeans a very much greater extent of ice than the 
present. Even now the glacier is in process of retreat, 
and moraines that were evidently built at the base of 
the ice are now at some distance from it. Some of these 
moraines have been left by the ice so recently that no 
vegetation whatever, not even lichens, has found time 
to develop on the rock. Therefore, even at present the 
Greenland glacier is engaged in a withdrawal from the 
land, and this has been in progress for some time and 
has succeeded in uncovering a part of the margin of 
Greenland. How far this will go, and whether Green
land may again become the seat of a temperate climate 
and the site of a temperate flora, as it was before the 
glacial period, no one ean even estimate. 

Cornell University. 

A FIRE ESCAPE AND WATER TOWER. 

The illustration represents an improved fire depart
ment apparatus by which a platform IIlay be readily 
raised and lowered to make connection with windows, 
enabling the firemen to enter the upper stories of a 
building for rescuing persons and facilitating the throw
ing of streams of water where desired in a burning 
structure. The improvement has been patented by 
Michael 'V. Hennessey, of No. 20B Sands Street, Brook
lyn, N. Y . ,  the inventor being chief machinist on the 
United States cruiser Columbia. On the truck is a 
platform frame, and m eans are provided for readily 
swinging the platform into level position when the 
truck stands on uneven ground. On the platform are 
two pairs of connected lazy tongs, the lower members 
of which on one side are pivotally connected wi th a 
stationary bracket, while the other lowermost nWIIl bel'S 
are pivotally connected with a cross piece sl iding in 
bearings and formed wi th screw nuts in whieh screws a 
longit udinal screw rod. The outer end of this rod car
ries a han d  wheel, by turning which the cross piece is 
moved forward or backward by the screw rod, closing 
or opening the lazy tongs. The uppermost members of 

J c itutif ic �mtricau. 
the lazy tongs on one side are pivoted to a platform to 
be raised, and the corresponding members on the other 
side carry rollers which loosely engage the uuder sur
face of the platform, the latter having posts and ehains 
forming a railing on its sides and ends. Un the plat
form is a turntable which Illay be turned to and locked 
in any position by removing and inserting a pin. Un 
an extended portion of the turntable is pivoted a lad
der, connected near its outer end to a yoke from wh ich 
a rope passes over a pulley at the top of a post 011 the 
turntable and thence to a windlass, by means of which 
the ladder lllay be placed at any desired angle to COllllect 
the turntable and platform with t he window of a build
ing, the ladder preferably being IlIade with exteusioll see· 
tions, and its position as extended being indieat.ed by 
the dotted lines. Un the front of the truck piatforlll 

HENNESSEY' S FIRE ESCAPE AND WATER TOWER. 

frame is a reel , one end of the shaft of which is hollow 
and adapted for connection with a water pipe, the inner 
end of the shaft being connected with a hose wound on 
the reel, and the outer end of the hose being connecter] 
with a thread ed pipe in the platform raised by the 
lazy tongs, the latter pipe being adapted to receive a 
hose nozzle for the use of the firemen. The lazy tongs, 
when in extended position, are preferably steadied by 
guy rods or ropes leading to the ground. 

BATCHELOR' S 

. ' . . . 
RIPPING ATTACHMENT FOR SEWING 

MACHINES. 

The illustration represents a simpl e device readily at
tachable to a sewing lllachine table and operated by a 
lever connected with the needle bar for rapidly ripping 
seams or cu tting material. It was patented in July 
last by Francis M. Batchelor, of Portland, Oregon, and, 
as will be seen by the accompanying letter, this in
ventor has sold his patent for a handsome sum of 
money. The foll0\7ing letter speaks for itself : 

American Steel Company, 
Portland , Oregon, March 6, 1897. 

Messrs. Munn & Company. 
Gentlemen : I am pleased to ad vise you that I have 

j ust sold Illy United States patent, No. 569, 827, which 
you obtained for me on the 28th of last July, for $50, -
000 spot cash. 

If it will do YOIl any good or be of any interest to 
your readers, you are at liberty to use this information 
in any of your several publications. 

Very truly yours, 
F. 1\1. BATCHELOR. 

Fig. 1 is a sectional side view and Fig. 2 is a plan 
view of the improvement, the knife, A, sliding in a slot 
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SEWING MACHINE RIPPER-A $50,000 IN VENTION. 

in the apex of a peak-ahaped rest, B, secured on a table, 
C, resting on a sewin g machine table, D. The material 
to be ripped or cut is advanced on the apex of the rest 
against the cutting edge of the reciprocating knife. 
The latter is guided in its un and down movement by a 
guide, E, engaging a vertical slot, A', in the blade, and 
in the upper end of the knife is a pivot, F, engaging a 
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slot in a lever, G ,  fulcrumed and held vertically adjust
able at the upper end of a post, H.  The outer end of 
the lever has an elongated slot engaging a stud, J, se
cured on the needle bar, K. The table carrying the 
ripping attachment may be readil y  adj usted and se
cured in proper position on the sewing machine table. 

'Ve desire to congratulate Mr. Batchelor upon the 
success he has attai ned with his patent. His letter was 
sent to us without any �olicitation on our part, 

• . '  . 
The HIppocratic Oath. 

A corre8polldent of the Medical Record seeks infor
mation regarding the Hippocratic oath, taken by phy
sicians upon graduation. 

He states that he has inquired as to the substance of 
this oath of many physicians, who have been unable to 
give him a satisfactory answer. It is highly probable 
that but a few of our best educated physicians ever 
knew the text or" the oath they were taking. The 
Med ical Record gives the following translation of the 
oath in  full : 

. .  I swear by Apollo the physician, and lEsculapi us, 
and Health, and All-heal, and all the gods and god· 
desses, that, according to my ability and j udgment, I 
will keep this oath and this stipulation-to reckon 
him who taught me this Art equally dear to me as my 
parents, to share my substance with him, and relieve 
his necessities if required ; to look upon his offspring 
on the salll e footing as my own brothers, to teach them 
th is  art, i f  they should wish to learn it, without fee or 
stipulation ; and by precept, lecture, and every mode 
of instruction, I will i lllpart the knowledge of t he Art 
to Illy sons, and t hose of lIly teachers, and to disciples 
bound by stipulation and oath according to the law of 
medicine, but to none others. I will  follow that sys
tem of regimen, according to Illy ability and j Udgment, 
I consider for the benefit of Illy patients, and abstain 
from whatever is deleterious and mischievous. I will 
give no deadly llIedicine to any one if asked, nor sug
gest any :mch counci l ;  and in like manner I will not 
give to a WOlllan a pessary to produce abortion. With 
purity and with holiness I will pass Illy life and prac· 
tice my Art. I will not cut persons laboring under 
the stone, but will leave this to be done by men who 
are practitioners of this work. Into whatever houses 
I enter, I will go into them for the benefit of the sick, 
and will abstain from every voluntary act of mischief 
and corruption, and, further, from the seduction of 
females or males, of freemen and slaves. Whatever 
in connection with my professional practice or not in 
connection with I see or heal', in the life of men, which 
ought not to be spoken of abroad, I will not divuh;-e, 
as reckoning that all such should be kept secret. W"hile 
I continue to keep this  Oath unviolated, may it be 
granted to me to enjoy life and the practice of the Art, 
respected by all men, in all times. But, should I tres
pass and violate this Oath, may the reverse be Illy lot. " 

• · e  • 
La'V8 of rreacbi ng. 

1. There is no school unless the father, the mother, 
the teacher, and the pupil keep school together. 

2. Kno w thoroughly the su bject to be taught and 
explain to the pupil why you teach it. 

B. Gain and keep the attention of the pupils. Excite 
their interest. 

4. In your teaching use language that your pupils 
understand. 

5 .  Begin with the known and go by easy steps to the 
unknown. Take the whole class with you ! 

6. Exeite self-activity in the pupils and lead each to 
discover truth. Show the class how to study. 

7. In each lesson let a halt be made and then have 
pupils fix points already made, the conclUSIOns reached, 
and the premises upon which the conclusion is  based. 

8. The teaching must touch the whole nature of the 
child and stimulate to higher action and more indus
trious habits of work, of silence, of obedience, honesty 
and truthfulness. Three" fourths of education is a 
habit of work. -J. M. Greenwood in Midland Schools. 

A quick Piece of 'Vork. 

One of the quickest pieces of work on record in the 
way of i nstalling a ventilating plant was recently COl\l · 
pleted at Harrisburg, Pa. , says the Engineering Record. 
It may be remembered that the building containing 
the assembly rooms of the Senate and House of Repre
sentative" at the State Capitol was destroyed by fire 
on February 2. An unoccupied ChUl'ch was tempora
rily secured, but this building being witho ut a suitable 
heating plant or any ventilation whatever, it was neces
sary to install a new plant before the bui lding could 
be occupied. Accordingly, an 0rder was telegraphed 
on 2ebruary 4 to a blower company, instructing them 
to ship two 6,000 foot coils with 60 inch fans as soon as 
possible. One apparatus was placed on board the cars 
within twelve hours and the duplicate within thirty 
hours from the receipt of the order. In the meantime, 
a large force of lllen was at work on the gronnd,  put
ting in the foundations, steam mains, and air piping 
req uired for the apparatus. The heating plants were 
cOlllpleted and the building ready for occupancy within 
one week from the date of the fire. 
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Jcitut i f ic �mttinu,. 
RECENTLY PATENTED INVENTIONS. 

Engineeri Il�. 
Sl'IIEL'lTNG FURNAcE.-C harles Bish op, 

Tacoma, Washington. For fusing all kiuds of are, using 
oil as the fuc:, and with or without charcoal mixed in the 

ore, this inventor has devised a furnace whose combus

tion chamber has its bottom formed into a chamber to 

receive the molten metal, the grate being at the lower 

end of the stack and in an mclined position over the com· 
bustion chamber. into which discharge a number of fire 
boxes connected with an oil supply. The lower end vf 
the grate projects into a slag d::ischarge which leads to the 
outside of the furuace. 

R a i l w a y  '� l) p li a nce". 

SWITCH. -D. Fred Carver, Brooklyn, 
N. Y. Thls invention relates to sWltches ;n whieh the 

main line rails have a continuous and uninterrupted 

tread through the switch, and the invention prevents the 

wheels from cutting into the rails. The main rails are 

spread wider tban the normal gage and a riser is placed 
between the normal and widened gage lines for receiving 
the wheel flanges, a second riser being provided for the 

tread of the wheel. The second riser, which leads to the 
siding, overlaps the main rail tread. Various novel de

tails are also provided. The risers and auxiliary devices 

are designed for the inside of the curve, the switch 

tongne, which is the only movable part of the switch, 

being at the outside curve. 

SWITCH OPERATING DEVICE. -Wilson 
A. Clapp, PittSfield, Mass. This is a simple and inex

pensivc device, applicable to any form of slid::ing switch, 

whereby the switch may be opened or closed from a 
moving train, and at a distance in advance of the train 
enrermg the switch. 'l'he mechanism for operating the 
shifting or trip devices may be readily applied to an en

gine or car without interfering with any of its working 

parts. 'rhe switch is adupted to be set automatically by 

means of a trip bar held in a hanger below the engine, 
or the device may be operated by means of a hand 

lever. 

CAR BRAKE. -John W. B u ford, J r'. , 
Jackson, Tenn. This brake is designed to remain auto� 

matically applied while the car is at rest or while the 

engine is not pulling, but will be released the moment 
the car is started ahead. In descending an incline the 
brakes may be applied only partially, and when it is ne

cessary to back a car the brake l re lsure may be taken dI 
entirely. A shi fting lever iB ful t ru led beneath the car 

in connection with a longitudinally slidable shaft, there 
being two brake beams between which is located a sprmg 

pressing the beams apart to normally apply the brakes, 

there heing means for drawing the brake beams apart 

"gamst the tension of the spring and a connection be

twecn the beams and a shlfting lever. 

PARLOR A;-'D SLEEPIXG CAR.-James 
M. Osgood, Boston, Mass. This inventor has devised an 

improved car in which the chairs or seats employed f"r 
day use may be readily converted into sleepmg berths 
BO arranged tbat tbe berths of a section will overlap each 

other to a certain extent. The several sections of the 
car are also provided with separating partitions that may 

be compactly folded in the side framing of the car in the 
day time and extended transversely in connection with 
the berths at night. An intermediate partition divides 

a "ection into two compartments for night use, and the 

seats or chairs are so attached to the floor that they may 
be all moved to one end, thus making a reception room 

of the body of the car. Further details relative to this 

invention may be had by application to the Osgood Car 
Company, 37 Tremont Street, Boston, Mass. 

El ectrical. 

TELEGRaPH REPEATER . -C harles W. 
Leiser, Carlinville, Ill. A cheap and efficient instrument 

is provided by this inventor, one that needs but lIttle 
care after being once adj usted to the circuits over which it 

is to be worked. It comprises two relays provided witb 

armature levers, each having two spring contacts fur

nished with limIting pieces. two statiouary contact points 
for each armature lcvcr, two batteries connected with the 
main lines and with the forward stattonary contacts of 
the relays, while the electrical connections, the relays 
and their armatures, are oppositely arranged with respect 
to each other. The instrument may be constructed of 

common telegraph relays at small cost, obviating the 

necessity of building spccml new instrnments. 

lUecli a nical . 

PIPE WRENCH.-Willi am H. Furbee 
and Thomas Barrett, :Mannington, West Va. 'l'his is an 

improvement in what arc known as chain wrenchm:., the 
chaiu being held at one end to the handle and having at 

its other end a gripping link. a portion of the handle 
being arranged to engage and operate the gripping link. 
When once adjusted it may be nsed on a considerable 

range of sizes of pipes, the nose or projection of the 

handle tilting the gripping link to properly engage the 

pipe, while a bail holds the link to tjlC head of the 
wrench without interfering with the link by the swing

ing of the handle. 

material into pieces of the right size and shape, when a 
conveyor carries the cut pieces to a former which makes 

the shape of the box, which is then carried to a position 
to receive the articles to be packed. Thc cigars, cigar
ettes, or other articles to be packed are mechanically ar

ranged in regular lines or rows before being couveyed to 
tbe unfinislled box. 

OPERATING JIG PLUNGERS. -Adren L.  
Heaston, Binghqm Canon, Utah. I n  are concentrating 
jigs this invention provides a device for operating the 
plungers in such manner that a quick drop is given to 
the plunger to cause the water to be dashed upward with 
great force through the screcn to readily separate the 
valuable particles from the tailings. 'fhe plunger is se

cured to a lever pivoted on the tank, and near i ts pivoted 
end, the long arm of the lever being slowly raised by a 

cam, and quickly returned by a spring, thus throwing 
the water upward against the material contained in a 

sieve. 

PIPE COUPI.ING AND FITTING . -W il

liam H. Le Chard and John A. Best, Atlantic City, N. J. 
In long screw pipe couplings and fittings intended to 

withstand high pressure, this invention provides the 

threaded portions with plain surfaces whereon are com

pressed soft metal collars for packing and making tight 
joints, such packing collar being kept always at haud 
when the sections are coupled or uncoupled. The 

sockets, locks or jamb nuts employed, and also the 

mouth portions of the fittings, are so shaped that the 
sort metal collars will be effectually compressed between 

such opposing surfaces, the callaI S being wider at their 

inner than their outer peripheral surfaces. 

Agricultural. 

FARM GATE. -Georg'e W. and John E. 
Lilly, Sedalia, Mo. This invention is for an improve

ment in hOflzontally swinging gates adapted to close 

automatically by gravity, and whose free ends may be 

adjusted as required to swing over stones or otber ob

structIOns, such adjustment also facilitating the sepa

rating of small domestic animals, as sheep and Bwine, 

from larger ones, as horses and horned cattle. The gate 

is formed of horizontal slats and pivoted vertical con
necting bars, and hinged alongside is a triangular device 

formed of a right angular rod and a tension rod, while a 

toothed plate secured vertically to the gate proper en
gages the pointed end of the device. 

llIi Oicellan e o u " .  

AERIAL PHOTOGRAPHIC ApPARATUS . 
-·William A. Eddy, Bayonne, N. J. In apparatus to be 

carried by a kite string to properly support photographic 

cameras for taking negatives of the surronndings from 

a great altitude, this inventor has devised a novel form 

of han!!'er, which, with a boom extended from its lower 

lower end, are connected with the kite string, the 

hanger supporting a platform to which the camera 
holder is hinged, tllere being means for elevating the 
rear end of the holder, over wbich also extends a hinged 
arm adapted to engage the shutter operating button, and 
a string extending downward from this arm to the 
ground. By drawing on this string the shutter of the 
camera is operated to make the exposure at the desired 
time. The platform may carry several cameras, the 

strings being connected and all simultaneously operated 

in the same way. 

SEWING MACHINE HEMMER.-Mary R. 
K. Fowlkes and Mary E. J. Bennett, Selma, Ala. The 
improved hemmer devised by these inventors is designed 
to produce hems of any width, from one-fourth of an 

inch to eight inches, and it may be applied with very 
slight changes to either lock stItch or chain stitch ma
chmes. The improvement comprises a base plate with 
front slot and parallel graduations, in combination with 

a slotted gage bar with foot, a cross bar with clamp bolt 

secured in the slot of the base plate and a separate hem 

turner. 

TYPEWRITING ATTACHMENT FOR ADD
ING M,ACHINEs.-George W. Dudley, Charleston, West 

Va. Two patents under the foregoing title have been 

granted this inventor for improvements upon an inven

tion formerly patented by him, according to one of 

which it is intended to extend the scope of the machine 

by providing it with a fully equipped alphabet, with 

numerals and characters, adapting the machine for mak

ing statements of accounts and doing all kinds of clerical 

work involving the use of letters or fignres. The object 

of the invention covered by the other patent is to enable 

the combined adding and printing machine to operate 

upon and print directly on blank books, such as bank 

books, pass books, etc , and to this end tbe printing 

carriage and its associated parts are reorganized to ena

ble the blank book to be readily placed in the machine 

and the extensions, and the totals to be printed directly 

on the pages. 

ICE C REAM FREEZER. -G porge S. W.  
Brown,Athens, Pa. This i s  a household appliance compris

ing the freezer, a tank for storing the cream when frozen. 

an ice water tank or refrigerator. all built in cheap and 

compact form, and de�igned to be of great utility. Within 

the frame of tbe freezer is a revolving freezing cylinder, 

and the mixture that is to be frozen is held m a recepta

E x  H A U  S T F A  N. -Samuel Rembert, cle that is vertically adju8table in relation to tbe cylinder, 

Memphis, Tenn. This is an improvement in fans de. 
a scraper being suspended from the frame so as to bear 

signed to facilitate the conveyance through pipiug of 
against the cylinder. scraping off the frozen cream and 

seed cotton, cotton seed, etc., and the construction is 
allowing it to drop into a reseptacle below. 

tral light, while transparent panes are located exteri· 
orly of tbe reflectors and extending from tbe back of 
one reflector toward tbe reflecting face of the adjacent 
reflector. The lamp frame consists of two sections con
nected by a vertical hinge joint, and a series of light re

flectors secured to tbe rrame is gronped around the oen

tral light, whereby the rays are first concentrated and 

then djrected to properly light the streets, instead of 

diffusing the light all around, and unnecessarily ligbtiug 

objects in the immediate neighborbood of the lamp. 

BASKET.-Willi alll R. Yerby, Athens, 
Ga. This inventIOn is for a cbeap and dnrable basket 

designed especially for farm use iu the gatbering of pro
ducts, the basket being readily made without tbe use of 

skilled labor. It is composed of an open rectangular 
framework, held togetber by brace wires, while a bag 

having pockets at its upper edges receives the four upper 

bars of the framc, the bottom of the bag being engaged 

by penetrating points and supported on the wires. 

BELT FASTENER. - Jonathan Hill, 
Jersey City, N. J. This is It fastener for machine ::!riv

ing belts, consisting of a locking bar terminating in 

heads, washers passmg over the heads of the bar and a 

key passing tbrough the washers and engaging the 
straight side face of the locking bar. 'l'hc fastener is 
readily applied to connect the ends of " bclt, tbe locking 
bars and keys being given a curved form wben the belt 

is placed on a pulley, and the point of a junction form
ing a ridge extending away from the pulley. 

DOOR SPRING AND C HECK. - C h ri stian 
Bayer, New York City. A swinging arm is mounted on 

the door casing, according to this lllvention, there being a 

barrel on the free end of the arm and in the barrel a ro

tating block through which extends a rod connected 

witb a shaft designed to rotate on the door, there being 

a spring connected at one end to the shaft, and a chain 

extending from the other end of the spring around the 

barrel on the arm. The construction is simple, and the 

device is not liable to get out of order, while it operates 

effectively to close doors without slamming them. 

T RACE CARRIER.-Edward A. Cotham 
and George Wells, Monticello, Ark. This invention is  

for a buckle espedally adapted for use on the backband 

of a harnese, there being on the buckle a safety snap or 

its equivalent adapted to be attached to the trace, such 

snap or other device having a swivel connection with 

the buckle to prevent chafing or rubbing the sides of the 

horse. 

H ORSE DETACHER. -Jam e� H .  Dun
nington, Wasbingion, Pa. This i s  a n  attachment for 

the front axle of the vehicle, and also the thills, the 

portion connected with the thills being readily discon

nected from the portion attacbed to the axle to permit 

the forward or thill carrying section to be quickly disen

gaged, and thus admit of the iustant release of an unruly 

or runaway horse. The device is very simple and inex

pensive, the disengagement of the animal being effected 

by pulling on a cord extending to convement reach of an 

occupant of the vehicle. 

NOTE.-Copies of any of the above patents will be 
furnished by Munn & Co. for 10 cents each. Ple�se 
send name of the patentce, title of invention, and d.te 

of this paper. 

NEW BOOKS, ETC. 

THEORY AND CALCULATION OF ALTER
NATING C URRENT PHENOMENA. By 
C h arles ProtE'us Stei n m etz. with the 
assi stance of Ernst J. Berg'. New 
York : T h e  W. J. Johnston Company, 
253 Broad way. 1897. P p. xv.ii, 431. 
Price $2. 50. 

In this work we have a very valuable contribution to 

what may be properly termed the greatest development 

of the new electridty. The title discloses its subject, 

which is treated by a high authority. Dr. Stcinmetz 

has long been known as one of our best electrical mathe

maticians, and in this work at last we have his contrihu

tion to the world's work issued in really good shape. 

The time bas gone by when eil'ctricity can be treated en

tirely from the practical aspect. Theory is absolutely re

quired, and tbe mathematical treatment given to tbe dif

ferent theoretical studies is imperative. Formerly the 

bigb er mathematics were kept out of electrical books as 

far as possible, but tbe new school of educated electri

cians, well versed in analytical mechanics and in the cal

culus, will hope to find in such works as that of Dr. 
Steinmetz a percursor of many others. 

DIE KRAFTUEBERTRAGUNGS-W E  R K E 
RHEINFELDEN. Techni�che nnd 
W irt hschaftl iche Darstel lung der 
Ausn utzung der Wasserkrafte des 
Rheins bei Rh einfelden. Herau sge
g'eben von d er Allegemeinen Elektri
c itats-Gesellschaft. Berlin : D ruck 
von H. S. Hermann. 1896. Pp. 173. 

Transmission of power has received great attention in 

Europe, and electricity has lent itself to the work with 

great effect. This monograph is devoted to the river 

Rhine as a source of power and to the development of the 

power depending upon its flow. It treats of a m08t im

portant enterprise in the use of water power and electri

cal euergy. It is profugely illustrated and well printed, 

and gives the details of the work in several general di

visions. such as water power, the generation of electric 

energy, its transmission and utiJization. 

BERLIN' UND SEINE BAUTEN. Berlin : 
W i l h el m  Ernst & Sohn .  1896. Three 
parts i n  two volumes, 1050 pages, 
2150 i l l ustrations in the text, 18 platE'S 
and 5 maps. 4to. Price stitch ed, 
$15 excl usiv.e of im portation expensE's. 

2 1 9 
ferred to gives us an exceHent review of the various pub� 
lic build::ings, such as the new parliament building and 
the cathedral, whicb is being constructed, the various in· 

stitutions of learning and office buildings as well as resi

dences. Special chapters are devoted to descriptions of 
the parks, the streets and squares, canals, bridges, 

street railways and other means of communication. The 

systems of water supply and of sewerage, the lighting of 

Lhe city, the fire brigade and the street cleaning depart

ment are fully treated. The book also gives an account 
of the industries represented in Berlin, as well as of the 
markets and other buildings provided by the municipality 
for the convenience of the public. The illustrations are 
excellent and numerous, and the work is highly credita· 

ble to the publishers as well as to the editors, 

THE A B C  OF THE X RAYS. By William 
H. Meadowcroft. New York : The 
A m erican Technical Book Com pan y. 
Pp. 189. Price in paper 50 cents, 
cloth 75 cen ts. 

The present work by the author of another well known 

book bearing in part the same title will, we are convinced, 
be vcry acceptahle to many. The book is excellently 
iIInstrated, well printed and has a very satisfactory index. 
The radiograph, with accompanying photograph of a 
mummy's hand, that of an Egyptian princess, may be 
cited as an example of the illustrations, some of which 

in half tone work are of unusual clearness. 

TA BLES FOR THE QUANTITATIVE EST I 
MATIO N  O F  THE SUGARS. W i t h  ex
planatory n otes. By Dr. Ernst Wein. 
Tran slated, with addi ti ons, by Wil
liam ]!'rew. London : E. & F. N. 
Spon. New York: S pon & Cham her
lain. 1896. Pp. xiv, 128. Price $2 .40. 

This work in the original German has been very widely 
used both in Germany and America by sugar chemists, 
and is regarded by them as a standard work on this sub
ject. It is largely made up of tables, only enough text 
being introduced to explain them, so that it amonnts in 
great part to a reprint of an important set of tables for 

practical use, the text and headings being translated and 

the whole put into English dress. 

THE COMMERCIAL ORGANIZATIO N  OF 
FACTORIES. A hand book for t h e  
u s e  o f  manu fact urers, d irE'dorB, a u d i 
tors, engineers. man agers, secretarieF, 
accountants, cashiers, estimate clerks, 
prime cost clerks, bookkeepers, 
draugh tsmen,siuden ts,pupils, etc. B v  
J .  Slater Le wis. London : E. & F .  N .  
Spon, 125 Strand .  New York : Spon 
& C h am berlain,  12 Cortlandt Street. 
1896. Pp. xxxvi, 540. Price $12. 

We have to rely npon the title of this book to tell to 

some extent the ground it covers. It treats of the man

agement of the force of a factory and of the use of the 

different kinds of time registering systems. In some 
places it affords somewhat curious reading, the Eng

lish system of personal interference being quite strongly 
brought out in some of the provisions. In it  is eluci
dated at great length many systems of conducting the 
different departments of an establishment. As an ex· 

ample we would refer to the portion devoted to the 

ticket system of keeping exact account of the work 

done by each man, of the time wasted by him, of his late 

comings, etc. The illustrations of the book are numer
ous-including the shape and inscriptions of checks for 

time, of paper slips, of tickets and bill heads. Certainly 

it IS curious to see the workings of a factory brought down 
to so scientific a basis as that indicated. 

DIE SIEDESALZ-ERZEUGUNG VON IHREN 
ANFAENGEN BIS AUF IHREN GEGE N
WAERTIGEN STA ND NEBST EINEM 
A NHANGE UEBER SEESALINEN. Von 
Carl Baltz, l<�ldE'r von Balz berg. 
Berlin : Wilhelm Ernst & Sohn. 1896. 
Pp. 159 . AlEO an atlas of 19 platE'E. 
Price $8. 

This is a very exhaustive work on the methods and ap· 

paratus for the production of salt from salines. The 

subject is treated in a very interesting manner, the chro

nological order being followed in most of the chapters of 
the book. Although continental European procedures 

are described with most detail, still improvements due 

to Englishmen and Americans are not omitted, so that 

the author may rightly claim to have produced a thor· 
oughly complete work. So fal as we know, no similarly 
exhaustive work has been pnblished hitherto, and the 

fact that the book received the highest award in a prize 

competition is fnrther evidence as to its tboroughness. 

All improvements made since 1 860 are described very 
fully, the apparatus for boiling, drying, and purifying 

the salt being treated with considerable minuteness. A 
separate chapter is devoted to methods introduced at a 
comparatively recent time. such as the hot air method, 
the cooling method, the vacuum method, the Rittenger· 

Piccard method, also the production of Bait by utilizing 

the heat of the sun's rays. Another chapter treats of 

the various uses to which salt is put in the household 

and in different industries and arts. This chapter is par' 

ticularly interesting. The production of salt from sea 

water forms the subject of the last part of the book, and 
there is appended a catalogne of works bearing on the 

matter treated in the book, so that reference to the 

original works utilized is made very easy. 

Education by Corres ponoence. - We 
such as to avoid injury to the conveyed material by con- }<'ILTER. -Edon A .  BraRh ear, W E'�tE'rn 
tact with the blades of the fan. The fan casing has a Port, l'IId. This filter has a central inlet at its bottom 
lateral inlet. and held to and revolving with the fan is a and a central filtereci water chamber opening at the bot
perforated guard, whlch is arranged between the blades tom into a surrounding sand space, there being two ver· 

and the side of the case having the inlet opening, thus tically adjustable concentric tubes forming an upward 

forming a passage for the cotton along the goard and passageway for water and sand, and both tubes being 

between it and the case, while the turning of the guard open at their lower ends and forming a compound valve 

plate facilitates the flow of the material. with the bottom of the filter to cut off the sand by their 

CIGARETTE Box M ACHINE. -Domi ng'O successive action, while forming a tight joint. Tbe filter 

Perez y Bunol. Havana, Cub". This macbine not only 
is designed for household purposes or larger uses. and 

makes the boxes but packs the cigarettes. It comprises 
the sand used as the filtering medium may be agitated 

and cleansed from time to time by the adrr: ission of 
a series of mecbanisms acting together to form a sheet of 

water under pressure. 
paper into the shape of a box, tben introdIceB the arti

cles to be packed in the boxes and closes the latter, A JJAMP. - William H. Kincaid, Santa 
paper or cardboard feed device supplies periodically the Barbara, Cal. According to this invention, a series of 

necessary material for each box, a cutter d::ividing the I inwardly converging rellectors is grouped around a cen-

This work is very comprehensive in its scope and deals 

with every department of architecture and all kinds of 

public works in the city of Berlin and its chief suburb, 

Charlottenburg. Owing to the fact that Berlin is the 

seat of connty and proviucial authorities as well as of 

those of tbe Prussian kingdom and of tbe German em

pire, the number of public buildings is very large. The 

municipality also is world famed for the thoroughness 

and effectiveness of its work. The pnblication above re-

have received the 1897 catalogue of the International Cor

respondence Schools, Scranton, Pa. The catalogue can 

tains a description of the courses of instruction in the 

schools and states the methods by which the work is can· 

ducted and a history of the institution. Correspondence 

schools are not ictended to take the place of regular in

stitutions of learrning, but in many cases the correspond� 

enee school admirably meets tne requirements of those 

who for the want of time and means cannot attend 

regular schools where scientific and technical subjects 

are taught . The instruction papers are sen t out and 

questions are furnished which the student mnst 

answer. When a set of answers is received by the school 

it is examined, corrected, and returned with such BUg· 

gestions and criticisms as will enable the student to 
understand the subject thoroughly. 
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�usiness anll "';!P ers onaL 
The charae for insertion wn.<le r  this head i s  One Dollar a 

line jor each insertion ; about eiQht words to a line. 
Adve rtisements must be received at pub�ication office 
as early as Thursday mornina to appear m Ihe !ollow
ing week's issue. 

Marine Iron W orks. ChICago. Catalogue frQe. 
. .  U. S." Metal Polish. Indianapolis. Samples free. 
Yankee Notions. Waterbury Button Co., 'Yaterb'y, Ct. 
Handle & Spoke �Ichy. Ober Lathe Co. ,Chagrin F'alls,O. 
Impruved Bicycle Macbinery of every deSCrIptIOn. 'l'be Garvin )<lachine Co . • Spring and Yarick Sts . •  N. Y. 
Concrete Houses - cheaper than brIck, superior to 

stone. ., Ransome," 757 )lonadnock Block. Chicago. 
Foreign 'Yorral1 Clutch Patents for sale outright or on royalty. Great success in United States. Address Amencall Twist Dl'Ill Co., Lacunia, N. H . •  U .  S. A. 
'l'be celebrated " Hornsby·Akroyd " Patent Safety Oil 

l£nginc is b1l11t by the De La Vergne Refrigeratmg Ma· 
chine Com pany. Foot of East 13Sth Street. New York. 

'l'he best book for electricIans and beginllers in elec· 
tricity is . .  �xperimental Science," by Geo. M. Hopkins. By mail, $4. )Iunn & Co., publIshers, 361 Broadway, N. Y. 

� Send for new and complete catalogue of Scientific and other Books for sale by )IutlIi & Co., 3tH Broadway, New York. Free on applicatIOn. 

IlINTS '1'0 CORRESPONDEN'rS. 

J c itut i f i c  �tutricau. 
also adapted for flexible objects like leather. It will Alloys, etc. , tank for treating, F. A. Thurn . . . . . . . . . 578,953 1  Game counter pool, F. B. Wood . . . . . . . . . . . . . . . . . . . . 578,906 
liOt withstand boiing water well, as this softens the glue. Ammal trap, C. B. Trumble . . . . . . . . . . . . . . . . . . . . . . . . .. 579,026 1 Garbage can, G. W. Walker . . . . . . . . . . . . . . . . . . . . . . . . . .  578,957 Aromatic nitrosulfo chloride, making, B. R. Sei- Gas burners. by-pass valve for Welsbach or other 

(7139) E. G. B. ask" for a recipe for fert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  578,839 incandescent, G. S. Barrows . . . . . . . . . . . . . . . . . . . . .  578,711 Asphalt pavement heating apparatus, C. H. John- Gas generator, acetylene, J. H. Couper . . . . . . . . . . . .  578.\172 making graftin!: wax. A. Grafting wax : Axl·e�';;ail iiearing: .c: 1': 'Mccue::::::::::::::::::::: giNW 8:: fi���r����. ai.e��li��y c: .�: ��lc�� .. : : : . : : : : : : :  ��:� 1 . Piteh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 oz. Axle box, J. W. SkIlton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  578,949 Gas manufacturing apparatus, W. H. HarTis . . . . . .  57U.1I0 
Resin . . . . . o . o  • • • • • • • • • • • • • • • • • • • •  0 . .  • • •  4 H 
Lard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 .. 
Beeswax . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  2 h 

Melt over a slow fire, or 
2. Melt together equal quantities resin and beeswax, 

and add enough tallow to produce the proper consistency. 
Grafting wax : 

3. Pine resin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 parts. 
'l'allow . . . 0 0  . . . . . . . . . . .  0 0  . .  0 0  . . . .  10 . .  

Ballngl press, M. E. Brown� . . . . . . . . . . . . . . . . . . . . . . . . . . 578.857 Gas meter, E. B. De La Matyr . . . . . . . . . . . . .  578,863 to 578,W> Barre , compOSite, O. W. Crawford . . . . . . . . . . . . . . . . .  578,974 Gate. See F'arm gate. 
�arieltC�elillf H. Parks . . . . . . . . . . . . . . . . . . . . . . . . . . . . 578,768 Gate, R. K. Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 518,709 
B::k:�·making ;��bine: EL" Horton.:: :: : : : : ::: : : : : : : ���:�g g�i�·!J.i�:IwK:d· 'rr;eciiaiiis'w ' f'or '  'mak'ing' 'sam'e: 

578
,
!»7 

Batteries, char�tng �econdary, 1. K,t.ee . . . . . . . . . . .. 578,8',/3 wrought metal, U. & F'. L. Eberhardl. . . . . . . . . . . 578,731 Battery. See EleC�rlc battery. Storage battery. Generator. See Gas generator. Batterr, S. J. MartIn .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 579,001 Glass grindmg and polishing machine, P. Semmer 578,779 Bean plC�er. G. F. CrIppen . . . . . . . . . . . . . . . . . . . . . . . . . . . 578,861 Gold from ores, extracting. H. R. Cassel . . . . 578.720. 5i8,721 Bed. foldmg couch�D. C. Storr . . . . . . . . . . . . . . . . . . . . . .  578.844 Gold from ores, process of and apparatus for ex· Bedstead brace..; J. 1". Anderson . . . . . . . . . . . . . . . . . . . . .  578.804 tracting, B. C. Hinman . . . . . . . . . . . . . . . . . . . . . . . . . . .  578,746 Belt fastener,. J . ,HIII . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 578,991 Gold separator, hydraulic, Barr & Johnson . . . . . . . .  578.807 B�lt shlftert"li. 'l aylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579,100 Grain dIslodging attachment. M. P. Kneifl . . . . . . . . . 578.754 B�cycle. � . .!S. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 579,042 Grain, rotating cylinder for germinating and dry-Turpentine . . . . . . . . . . . . . . . . . . . . . . . . .  5 . .  BICycle, F.  E. Gul . . . . . . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  578,921 ing. J .  A. 'l'Uden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 578,845 B!cycle canopy, C. Sturll . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  578.783 Grape shears. V. W. Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . 578,003 Alcohol, 90 per cent . . . . . . . . . . . . . . . . . . . . 5 .. BICycle handle, F'. B. Fannmg . . . . . . . . . . . . . . . . . . . . . . . 578,73� Grease separator, W. J. Baldwin . . . . . . . . . . . . . . . . . . . .  578.708 
The resin is me1ted in an iron vessel. The turpentine n!cycle newspaper rack. F. M. Hatch . . . . . . . . . . . . . . . 578,871 Grinding and scouring apparatus. S. D. Coates . . . .  578,91:;9 BICycle saddle, J. E. Plew . . . . . . . . . . . . . . . . . . . . . . . . . . . . 578.900 Gun, magazine aIr, '1'. Hornhauer . . . . . . . . . . . . . . . . . . . 578,820 is added, next the tallow, and finally the 90 per cent Bicycle saddle, B. S. Seaman . . . . . . . . . . . . . . . . . . . . . . .  578,837 Guns combmed bolt stop and cartridge ejector . I · d' h hi d I BlCycle stand, N. B. Le Fevre . .. . . . . . . . . . . . . . . . . . . . . .  578,836 for bolt, W. P. Laraway . . . . . . . . . . . . . . . . . . . . . . . . . .  579,096 alcohol. StIr t ,e mgre !Cnts t oroug y an coo.. BICycle support, W. J .  MCGlUlllSS . . . . . . . . . . . . . . . . . . . 578.761 Half rounds, apparatus for making, J. W. Hussey 578.877 

C I d . BICycle support, H. Sebald . . . . . . . . . . . . . . . . . . . . . . . . . . . 578,838 Hand grip, Wiens & Brands . . . . . . . . . . . . . . . . . . . . . . . . . . 578,959 (7140) H. J. F. ask� : 1. an eposlt BBICYdcle sUPPol rt fOfr learners, l. N. Lincoln . . . . . . . . .  578,937 Hand shield, S. F. Barke . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  578,852 . b i t ' If h d h t . tb �n er or ho der or papers, temporary, J. Baer . . 579,033 Handle. See Bicycle handle. Z\l1C upon car on p a es . 80, ow an w a IS e 
BBIJ. tn.desreoerDhrOllldl ebr,. tf.or papers, temporary, J. Myers. fi7�,Q73 HHaenatgeinr.g ' sOeren�.!"eeedntwaal ,tCer. Whe.aJtaerC.k.on . . . . . . . . . . . . . . . 578,878 process ? Can you furni.h me formula for above ? A. � 

Zinc can be depOSited on tbem electrolytically. See onr �labc�l11� cuse, shoe. C. E. Eckfeld . . . . . . . . . . . . . . . . . .  578,732 Heater and ventilator, Johnson & Ensign . . . . . . . . . .  578,!l!l3 0. m older and thread catcher, O. C. Burr . . . . . 578,811 Heater attachment, l. Brooke . . . . . . . . . . . . . . . . . . . . . . 578,808 
SUPPLEMENT, Nos. 994, price 10 cents by mail. 2. I BOiler. See Steam boiler. Hook. See Checkrel11 hook. Lacing hook. Bolt. See Seal bolt. Horse detacher, J. H. Dunnlllgton . . . . . . . . . . . . . . . . . . 578,m9 have constructed a ba:tery, using carbon and zinc for 
elements, exposing to the action of the �olution !J6 square 
inches, and obtain 8 volts for about one hour, and after 
tbat time it drops about 35 per cent. per hour. Can you 
recommend a solution tbat will give longer life ? I do not 
care as to the consumption of zinc. A. As regards your 
battery, If you have used good bichromate solution, no 
improvement can be suggested, unless it is to lise larger 
vessels, 80 a. to have more solution. We assume that 
your zincs are \\ ell amalgamated ; neglect of this WIll 
make tbe battery very short livcd. 3. How much power 
can I derive from 8 light dynamo used as a motor ? A 
The dynamo named should give over � horse power. 
4. Can I not use the 8 light dynamo described in SUPPLE

Book, combined bill and record, R. G. Craig . . . . . . . 578,973 Hose bridge, railway, C. A. & C. J. Grimes . . . . . . . . . 579,090 Book rack, A. D. Linn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  578.755 Hose support, O. Bagley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .178,851 
���il�.r J.h�.ept·p!': .��.r.I��.

r::::::::::::::::::::::::::: g��:+� �������bf��e;���G: :..
:.eBi�;wii: : : : : : : · : : : : : : :  : : :  �+g:� 

�gUI: �tggg:�: �: §c�:�:!�:: : :: : : : : : : : : : : : : : : : : : :  :.: gf�:g� }��;������l��:�hffi�\���kf�r 'raiiway' cars: 'etc: :  
5i8,889 

�g��le8'el��a���lt��.ca�:I�rb��:w· Morgan . . . . . . . .  578,756 Inc�n:es�:�l�a�aIIliies; 'process '  'o'f 'and' aPPB:r·titU8 578.735 

:g�·f!s�n���.eF: 'G'i'lii"a�d: : : : : : : : : : : : : : :  : : : :  : : : : : : �+�:�f Ind��r 
!;ki��n:p���:t�f8, �.S{V�L�nSeur: : : : : : : : : :  gf�:� Brace. See Bedstead brace. Indicator. See Water indicator. 

��:k�.ngs�eat��n�r�e�i�����1· br'ake: . . . . . . . . . . . . 578,916 t�:e�it�gi��,mAe.cif�Jj��f�t�·. �:��� '. : � � '. :  � : : : :: : :: : :.: �+�:�� 
����t� ��b��r��:��:o�: .�: . .  �����::::: : ::: : ::: : : : : �+�:�� ����l���rs'e�ti���� tia1���Ii;.·iiale·Y::::::::::::::. : g4�:f� 
����g'':a:h��''%: ·y·Oi .. ng·.·. ·.·.·.·.·.·.·.·.·. ·.·.·. ·.·.·. ·. ·.·.·. ·. · ... .. .. : gf�:� ���tfi.UI�ee:\i�iy��: i�i� rcit���ting, A. L. Heaston 578,9&3 
���t�e,nb�gUa6:n�: j: -t���onan: : : : : : : : : : . : : : : : : : : �+�:b� ���!��la�t��i�Igftr �e�g!��!gf:�roirii;acied,· Ii: C: 57!J,041 
���

e�g �r�·o�!hfng· device: if: ·X:w·ebs·t·er : : : : : : . : gJ�:�?l Kni%:n�:: ·()'raiige ·kni·fe: · · · · · · · · · · · · · · · · · · · · · · · · · · ·  578.8W 
Nantes a n d  A d dress must accompany all letters MENT as a motor to run a 20 foot boat and run same by Or no attention will be paid thereto. 'l'hls is for OUI battery ? A. The dynamo could be so used . You should 

Buggy spring, C. W. Hewitt . . . . . . . . . . . . . . . . . . . . . . . . .  578,874 Knob spindle fastener, J .  S. Randall . . . . . . . . . . . . . . .  579,078 
���f�f�:���r.,:: fta:ftro������ ·. ·. : ·. ·. ·. · . .. .. .. : : '. ' : : .. .... i��·.� t:��7��oii: �·I�;:j���I.I: : : : : : : : : : : : : : : : : : : : : : : : : : ���:� 

Ite��f��[����: ��d f�����r f��P�:�:ti6�' answers should use storage batteries . 5 \\That is the output of dynamo 
!!:iv� (�ate of paper and pa�e or number �f question. in watts ? A. About 50 walt8. 6. What kind of baWery 

I nq II l r l e s  not answered In rea�onahle .time. should do you recommend and how many for a two gallon elec-
���fI��t::��na��toCrh���u���· g�;fl�1�ns· 'o·i. · C: ·C·: 5�U.017 t:�g %���:�'. �{�?ihe� �s������.:�: :::: :::.':.-:: :: :.: g+�:�l� 
CaIIDa���ncai" · answering ' ap'parat'us: ·eiectrical·.· E:  578. 728 t:�t����e���i;l�r�, J��et�.���: : : : : : : :  .' :: .' .': .. .' .' : :.: g��:�� 
Can�·r�wr:�g���e: ·s: ·i>·.·Wlliiams·::::::::::::::::: · g+�:� t:rJ�r�iJ����Yba�: � 'f.aj'��J��on : : : : : : : : : : : : : : : : : �f�:� 
g:�. h�:Js����grn�a¥or attaching gaskets to. I .  tl������gd:;;�:teI:: tv ?��1��e�;aii::.' :.':: ::::::: : : g+�:�t 

uc repeated : correspondents \\ III bear In mmd that . , . , some answers require not a little research, and . .  troplatmg apparatus ? A. Eight or ten gravity batteries. 
though we endeavor to reply to all either by letter See our SUPPLEMENT, No. 310, for electroplating. or in this department. eacb must take his turn. Bloch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57fl,104 Liquid mIxing- apparatus, A. Gates . . . . . . . . . . . . . . . . . b79,055 

Bn ycrs wishmg to purchase any article not advertised in our columns \\ ill be furnished with addresses of h0l18CS mannfactllrlllg or carryin,2' the same. 
Sl)e cial 'V r i t t e n  ( n fo r .natl o n  on matters of personal rather than general interest cannot be expected \\ ithout remuneration. 
Scientifi c  i" ". e r l e a n  S U l)pleonents referred 

w may be hall at the office. Pnce 10 cents each. 
B o o k s  referred to promptly supplied on receipt of price . 

(714 1) H. B. asks : 1. W hieh is the best Can opener, H. Berntsen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57�,U86 Liquids containing carbonic acid, apparatus for 
battery to use in electroplating, or why is the 8mee or �:� gg:ri:�: �: ::lt���:i:: : : : : : : : :  : : : :  : : : : : :  : : : :  : :.: gf�:� Loa�r�r�:1:r?1f.1i.KB':�f::: : .' : :  .' : : :  : : : : : : : : : : : : : :  ::, g��:� Bunsen used Irore extensively than the gravity ?  Could (:�s��lRI�f�:�m'rc���: F: Ii: Grove'::::::::::::::.: gf�:� tg��: J��.S�:�i.���: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  578,763 not the first be used ? A . The hIgh resistance of the g:� g����: �: �Og��:��d: .��: : : : : : : . : : : : : : : : : : : : : : : : : :  g+�:Wil t�t;i���g�: �'. �c<agi�ilidaie : : : : : : : : : : : : : : : : : : : : : : : : gi�:i� gravity battery tells strongly a�ainst its use for electro- Car brakes, automatic slack adjuster for, J. B .  & Lubricator, L. C. Pond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 579,008 plating. On the other hand, Its great cOllstancy is much Car�ou�lg��8.ilf.' S'mi't'li: : :  : : : : : : : : '. : : :  .. : .. .. : : : : : : : : :  ��',� kl��a����aflnr�I���J��;��li'ar�h��ft�: : : : : :  : : : : : : : : : : gi�:�� in its favor. Tbere are 110 absolute grounds in favor of Car. dumping. Eo S. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  578,986 Manure carrier. D. B. Cherry . . . . . . . . . . . . . . . . . . . . . . . .  578.722 

IU l nera l s  sent f.or examination markell or labeled. 
any one kmd of battery. Each kind has its good and Car, metallIc railway, F'. Heron . . . . . . . . . . . . . . . . . . . . . .  578,990 Match cabinet, S. Green . . . . . . . .  0 0  . . . .  0 0  . . . . . . . . . . .  0 0 .  578,818 

.honld be distinctly had points. 2. Would it co.t more to use a gravity 8:�: g���:;'��i� �';,et,i::gilJ'au�1g�.��:::::: ::: : :: : : gz.�:� :������:;,nfor.::�,ht�'ii:�p?er���r.ellr. .:::: . .... : .. . :. : gz.�:� cell than a Smee or Bunsen, as the first has to be closcd Car, sleepmg. J. l. Newburg . .  0 0  . . . . . . . . 0 0  . .  0 0  . .  0 0 . . .  578,897 Meat safe for butchers, etc., P. Hammond . . . . . . . .  578,92:l 
four or five hours a da;y, the Smee or Bunsen being Carding machine, J. '1'. Meats . . . . . . . . . . . . . . . . . . . . . . . 579.117 Metals and alloys, producing, H. Gold.chmidt . . . .  578,368 (71il5) M. P. S. writes : In your issue of 8����idg:eh�l�c'ifii:�ts��ary, T. C. Johnson . . . . . . .  &78;931 :����·se�1.\f�W����;��s�.et�r: .. ��s.m.eter: . . . . . . . . .  578,775 January 16, under the head of Sciellce Notes, you state used from one·half to two hours ? A . The gravity cell Cellars, etc. , of concrete, means for constructing Milk, cream. etc., apparatus for steriHzing, A. '1' . 

the coldest region on earth is tbe country around can be run perbaps cheaper tball any otber. If the upper C storm , H. G. Moon . . . . . . . . . . . . . . . . . . . . . . . . . 0 0  . .  0 0 .  578.891 Pfeill' . . . . . . . . . . . . . . . . .  t . . . . . . . . · 0 0 .  C . . . . · G . . · . . . . . . 5i8,8'.J9 
two or three inches of solution are withdrawn by a large C��f�.ri��������r'c��lr�Ck & McLauchlin . . . . . . . . . 579.037 �trl�f: ;;;ch!�Pa��t�I���f.l.���.r: . .  : .�' . . . �!�.l.� : : :  gf�:� Werchsjansk, in SIberia, where the thermometer some· India rubber Ryringe when the battery )s out of action, Check, bond, note. etc. , L. Loeser . . . . . . . . . . . . . . . . . . 578.824 MOUld. See Ice cream mOUld. times falls belolV 68° Centigrade below zero (90° Fah. Check e' hook A H A 578 806 Moto See Ele t 

. c otor the closing of the circuit will not be required. 3. How Cbeckrr�� chain 0; wire, r.f. ·W·:pa�k·er : :  : : : :  : : : : : : :  578;830 MOWiiig and rea�i�g :acbii:te. H. E. Olson . . . . . . . .  578.766 below zero). Are you not in error " hen you .ay 68° C. is the gold solution used in plating made ? Also the Chlorocyanid salts and making same, G. J. At. Music stand, O. A. Bronson . . . . . . . . . . . . . . . . . . . . . . . . . . S78,8(].) 
;;':UI:
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0
�3;��:.� �; �l�!:ralb.· ?\\'asT:� silver? A. See our SUPPLEMENT, No. 310, price 10 cents Cig::��ie 'bo'xes' and"packiIlg 'cigarettes: 'rllaciiiIie 578,008 ��:��:t ��:t���:�l: �: r;�:z����: :  '. : : : : : '. : : : : : : : : : :  g��:�i 

taught. A. 'l'he article you refer to is correct. The by mail. 4. What shape and weight are the gold and silver Cig��!tfea!i!,J\ii�;/'i��tr;��'¥i�rilgaii: : : : : : : : :  : : : g��:m ��:�y��ig:�rf':.br��;:r�\�f�g.' .C: .���I.e��: .' : : : : : : : : ���:f� degrees below 0° C. are mmus quantities, so that the ad- anodes usually ? A. Plates are used of area proportiona1 2:r:�rttt��t����. f;�?l�{jy���.i.C.�,. �:. �> . .  �������� ���',�M NiC��\f.r��b���ri: . .  i.�. �.�� .  �.� �.����: .�::�������'. 579,111 dition, being algebraic, involves an arithmetical subtrac. to work. The weight has no effect on the action . 5.  Clamp. See Dental clamp. Nozzle, D. H. Adam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 578,706 
t· 'I'b t ' th I b f d In a storage battery and on a dynamo, which is the posi · Cleaner. See Tube cleaner. Nut lock, P. E. Budlong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  578,717 IOn. ose no conversant WI a ge ra, Or egrees t' d l' te . I ' I h ' b tte h Clip for holding sheet., blanks, etc., S. G. Brown . 578 858 Oil tanks, automatic cutoll' for, G. W. Hess . . . . . . . .  578,744 below 0° C. may proceed as follows : If tbe result of Ive an nega Ive rmma . n c arg:m� a a ry, ?W Clipping llorses, etc., apparatus for driving cutters ' Oiling device, A. '1'. Ballantine . . . . . . . . . . . . . . . . . . . . . .  578,961 
the multiplication of degrees below zero Centigrade by I . are the ter��nals connecte�? The negatIve and negat.lve for, W. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  578.915 Orange knife, A. E. Drew . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &7U,068 
is (a) less than 32, .ubtract it from 32 ; if (b) greater i or the posl,tlVe and nega�lVe ? A. The purple colored g����:��J'a�::h�a-i\i.

si'l.'. 'll\��t:i�: .�: .�'. ?��O.k: .. .. %��3M\ g�:�'nre��t��nl., �ifct�r���:.:'��i;c: · 'ii;"st:iii"s" 's;, 578,912 
than 32, subtract 32 fIOm it. The result of a I. to be ex· I plate of a swrage battery IS termed the posltlV.e. It cor· Coag��d���t.��e .• : . . �.�:��� . .  ��.� . ��p.lr.ing: . .  F: . .  �: 579,043 Org!);'�:�tlud ,;":';e: 'M: ciark·::::::::::::::::::::::.: g�U�� pressed as degrees above zero Fah. ; the result of b is to responds to the c?pper or carbon plate .... a �flmary .b.at- COCk. stop and waste, '1'. J .  Leahy . . . . . . . . . . . . . . . . . .  578,885 Oven, bake, A. Rauber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 578,803 
be expressed in degrees below zero Fah. But treated tery, �or chargIng connec� the ce.lIs III serle�, P081tIve �g�:: :o���i:l�: r F��i��;!�:::::::::::::::::::::::: g4�:�� ovef�f�:r�� j.n���������� .��� . �����I.I.i�� . .  �.�: 578,145 
algebraical ly the formula i. correct. Thus -68 X � = to negative: 6. When lead IS substltuted for the copper Coffin, E. L. Snader . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  578,7�1 Oyster tongs, S. '1'. RIChardson . . . . . . . . . . . . . . . . . . . . . .  57�,lI82 

-122� : addinCT 32 we have -1221 + 32 = _ 9O� . 'rhis In the gravIty cell ,  does It nee? to be Insulated where It 8g�;r���6�Ia;�il ���a:l�st·e:;�)�l��liivan:·. ·. ·. : ·.·. '. : : g4�:�i �:afg�:. �J�s�s:����ke�: .�.�����: ��: : : : : : : : : :  g+�:� 
proce�s gi�es ; fraction more . than 90° 1>'ah. be:?W zero ��:�� t:�����:h;hr�:�h

so:::I���o
? 
SO��ti�::. 

le
I�
ds:;�� 8�����go�!e,::;'c\\I1�iie"s�;����lhhg��: :L: ·Grani·. ·.·. ·. : g+�:�1¥ �:�����i';''ll:bi>�'il��\�.:.�: .�'. ������: : : : : : : : : : : : :  g+�:m as tbe eqUIvalent rtf the CentIgrade liegrees, whIch cor· . . . Corset. F. K. Hickok . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  578,926 Paper box sbucks, machme for makmg, W. H. 

responds with the article. except that the fracti('n i. h.e at the bottom of the. Jar m the copper sulphate solu · Coupling. See Car coupling. Pipe coupling. Wussow, Sr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579.!r29 
t A tta h i t d i d d t Cricket stump, J. Rowley . . . . . . . . . . . . . . . . . . . . . . . . . . . . 578,885 Paper holder, J. '1'. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579,092 omitted as of inconSIderable amount IOn. gu perc a msu a e ea or copper con uc or Crochet machine, J. Ashworth . . . . . . . . . . . . . . . . . . . . . .  579,102 Pen, R. W. Hobinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  578,834 
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should connect with it and lead out of the battery jar. 8�n:�� 'M'l�n��!t�ri'd:;:e'..rJir�a�';;'J�t�r: · · · · · " · ·  578,970 ���h���:;,as������'f.:/: .v:��. ��.'.���: : : : : : : : : : : :  g��:� F: H. wri tes : 1. . . a (71 42) J. MeL, writf'� : 1. What is the Cycle saddle, C. F'. Batt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579,034 Percussion wheel, F. M. F. Cazin . . . . .. . . . . . . . . . . . . . . . 578,813 compo�nd, not pOIsonous: WhICb, when papeI IS m?,:"t- difference between American wire gage and Brown & .g�rii�IJc;ri·r�1Il�6���ker·,' , '  .. :,',' .. ::::::::::::::::::: �+�:M� peww�'I;���: .�tta.���.��: . .  f�� . .  ext.���'�.� .. Of, .. � .. �: 579,027 ened With a solutIOn of It .and. a current of electrICIty Sharpe's gage? A. Tbey are identical. 2. If I make Dental clam1fi J. A. Dunn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57�, 129 Phot0f.raphic apparatus, aerial, W. A. Eddy . . . . . .  578,\J80 
passed t�rougb. the paper, WIll gIve tbe same or �Imllar 

I 

electric motor described in . .  Exper.mental Science " one. .g���'b¥�d�r, J!�;;::li '&: 6'ook::::::::::::::::::: :::.: gi�:Mt �:���r.or�����':����t'e�: Strong . . . . . . . . . . . . . . . . . . .  578,782 
re�ult as IS o.btamed by like tr�atment of p�per 

,
mOlsten�d half size, what change would I have to make in the wire .g��:;.�r��� !�� ��::,c�e <;;&,fl:,rG:w: campb"ii : :  gi�:�l§ �:f!��tn�m�: B'r';�i�f�c: .�:.�i.���.���: : : : '. : : : : : : : :  ���:;m w�th a solutIOn of ferro.cyamde of pota"s1llm . That. ,s, and what part of the original power would I get ? A. D . I I I J 'l'h J 57� 09- P' e See Tobacco pIpe Will t�e�e be �raced on the paper a permane�t blue line 

I It would give you about one twenty.fifth of the power D��ib:f�.? si;;':l��e[ooi, '1'. 'lI��;,'i:labi,,: : .. .. . : ', '. :  : '' '. :  578:sili pt�e'couPling and fitting, long .crew, Le Chard & 
or a. dlst.mc.t Ime of any color ? A .. A solutIOn of po· of the larger dynamo. The sizes of wire would be de. �rlc�ester, E. L�n�" " " "i" " " ' ' ' ' 'f ' ' ' 'S' 'ii' ' ' '  579,065 PIP:�:;encIi . .  jiu�iie"·& ·Barreii . . . . . . . . . . . . . . . . . . . .  · gJ�'8.t'l 
ta d d ts tb A d 1 t ta h 1 t mra'cchaerc.c.u.m . . .  u . .  a . .  o. r . .  s., . a . .  c . .  ,.v. e . . .  m . .  a. s. s . . .  o . .  r., . . .. . . .  a . .  m . ... <78,870 PI'PI'nft for beat distributIOn in' builciiri'g'';,' 'i:ii: ' SS1llm 10 1 e ac . us.' ver.y I u. e s .rc so u IOn terml'ned by the voltage desired. 3. Where can I get It " 

be dd d t h d d I to t f h I Electric accumulators, paste for, It. Linde . . . . . . . . . 578,837 Mi Is . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579,070 may a e 0 t e 10 I e so utl0n m enSI y t e co or. good description of how to make a sensitive galvanome- Electric battery, H. N. Farley . . . . . . . . . . . . . . . . . . . . . . .  578,367 \ Placket fastener, J. R. Hueckert . . . . . . . . . . . . . . . . . . .  578,946 2. Can paper be so treated as to become a conduct?r whe� ter, not the mirror type ?  How can I make a tangent gal. �l�g��:g �f!��et��,ps.a£a�ut�o�in��·. �e.e� : : : : : : : : : : : : :  ���:� �l��t�� �t;g��eent: :t·��'i:m� .. ·.·.·::. ·.·:.·.·.·.·.·.·:.·.·.·.: ���:m dry, the cur�ent bemg of the str�ngth of one graVIty cell . vanometer without having resistance cOlis ? A. For gal- Electric machine controller, dynamo, C. E. Woods 579,028 Planter. corn , W. '1'. M. Brunnemer . . . . . . . . . . . . . . . .  579,106 If so: what Is t�e trea�ment reqUIred ? A. NO ;  except hy vanometers we refer you to SCIENTIFIC AMERICAN, No. �Iectric machine, dynamo. G. A. Scheell'er . . . . . . .  579,012 �low, 'ti. E:sle\ . . iI . .  c ·Ai . . . . . .  ci . . · . . . . . .  · . . . . . . . .  · gi�
'�� brazmg or coatIng \�lth black lead or some sllch tre�t· 12, vol. 61 , also SUPPLEllENT, No. 794 ; price 10 cents 

leg��ii1. H�����:� . ��.����.������ . ��� . . ���.�������� 579.059 p�e':l�a�� Jfs��t'Ch tube s;:t�m:.rswiicii �aii 'ior: ' 
ment.. The cOnduC�1ng powers of paper . charged WIth each prepaid by mail. Resistance coils form no part of a Electric machines from heat, mean. for protect· C. F. Pike . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  578,943 
chemicals as used In chemICal telegraphIC recorders IS Ele���'cJril�io�· a��i�kdeYn���o: 'w:' S: 'Hor'

r
'y : : : : : : : : : :  g+�:?M ��!ss.Sese�oQ:lItf��;ress. 

d h '  f '  
' galvanometer ;  they are used in connection With it to de· Electric motor controlling mechanism F. R. Press, O. SmIth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 57�,019 ue to t e presence 0 mOlst�re. termine resistance of conductors. 4. How is the mag. Bacon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . ' . . . . . . . . . .  578,707 Pr�nt!ng mach�ne, W. �cott . . . . . . . . . . . . . . . . . . . . . . . . .  578,778 

(7137·) R G R a- k� ' 1 I Ilave a m o  netl' c  merl'dl'an fOllnd I' n [lsl'ng a tangent galvanometer'. Electric motor regulator, R. M. Hunter . . . . . . . . . . . .  [,79,063 \ Pr�nt�ng mach!ne. fabrl<? S. H. Sh�rp . . . . . . . . . . . . . . 5I9,U1� • . . _ . . . - Electrical controlling apparatus, B. C. V an Emon. 570,9.>4 Prmtmg machme, stenClI , A. B. Dick . . . . . . . . . . . . . .  1>.8,726 
tor having a ring armatl1re about 3� inches in diameter. A. By the compass needle. Set the instrument so that ��:��l���Y Se�tu.'e:;\t:r�aJl�vaior·. · · · · · · · · · · · · · · · · · · · ·  579.079 ���j;i�¥I�.r��.:J: iielr���I.S .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. : ���:� The armature i8 wound \\ ith about �o. 24, tbe field with the needle points to 0 on the scale. Elevator, J. S. Muckle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579.071 Propelling means tor boats, It. Fryer . . . . . . . . . . . . . .  578,810 
about No. 10, speed 2.200 revolutions, volts 6. Now I J£levator, W. A. & H. W. Placier . . . . . . . . . . . . . . . . . . . .  579,076 Propel I iIlg mechall1sm, vessel, J. Hays . . . . . . . . . . . . 578,987 Elevator mechanism, J. S. Muckle . . . . . . . . . . . . . . . . . .  579.072 Pruning tool. reverSIble, D. C. Searles . . . . . .  _ . . . . . .  519,083 lVant to convert it into a dynamo. How am 1 to reduce TO INVEN TORS.  Engllle. See Hydrocarbon engine. Rotary engine. Pump, J, Stumpf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  578,950 
the speed ? A. Do not attempt to reduce the speed, but 'l'raction engine. Pump. au hft, Miller & 'l'hompson . . . . . . . . . . . . . . . . .  �79.069 

An experience of nearly fifty years and the prepara- Envelope, J .  Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579,077 Pump, rotary, I!'. Marburg, Jr . . . . . . . . . . . . . . . . . . . . . . .  D78,938 run with large belt wheel on countershaft so (18 to n1ain- tlOn of more than one hundred tho�sand applications I:£xcavator, G. W. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  578,751 Puzzle. J. C. Dando, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  519,(M.5 
tain a speed of 2,000 to 3,000 revolutions per minute. You fur patents at home anci abroad. enable us to understand �xtractor. See 'l'ree extractor. Ra�k.. See Book: rack . .  ' . 

the laws and practice Oil both continents. and to possess E!yeglass tramel S. HummeL . . . . . .. . . . . . . .. . . . . . . . . .  : . . 578.&'21 RaIl for preventmg deraIlments. safety, H. BIer. r '"  may not get much Eatisfaction from it, as a motor is unequaled facilities tur procuring patents everywhere. j l! abrIC. �ee Needlework fabrIC. PIle fabrIC. .mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t>!8.� 
�t I d ted f d 2 Wh A synopsIs of t h e  patent laws of the U nited States and '1 Woven fabric. Ra�1way , J . l . . New.burg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5!8,8<J6 o r en poor y a up or use as a ynamo. . Y all foreign countries may be had on application. and per. Fan, exhaust. S. Rembert . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579.001 Ra�lway crossl�lg SIgnal , C. Selden . . . . . . . . . . .. . . . . . . . 5 , 8.840 

will not the current from an induction coB run a motor ? som, contemplating the securmg of pat.ents. either at I Farm gate. G. W. & J. E. I�iJ ly . . . . . . . . . . . . . . . . . . . . . . .  57U,066 Railway . crossmgs, arra�Igement for closmg or 
'11 . I d d f h' h . home or abroad . are IIlvited to write to this office for Faucet. automatic measuring, registering and re· openmg; bars at, H. B�erIIJa�lf1'," ' " ' ' ; . . . . . . . . . .  518.853 A. It \\,1 run a speCla motor a apte or Ig ten810n prices . which are low. in accordance WIth the t imes and cording-. M .  Buford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  578,718 Ra�lway ra�1 ��nd, electriC, MclIgbe & ChIlds . . . .  ��8.829 

electricity. It will not run an ordinary motor, because it our extensive faci1ities for conducting the busmess. Feed water heater. W. L. Shepard . . . . . . . . . . . . . . . . . .  578.004 Ra�lway ra�l �o�nt . L. W; ,Kennedy . . . . . . . . . . . . . . . . . .  ::?!8.882 . . . . . Address MUNN & CO .• office SCIJo';NTU'IC  A2\-IEHLCAN ,  Feed water purifier, W. L. Sbepard . . . . . . . . . . . . . . . . . 578.003 Ra�lway raI� JOInt, J. D. lrammell . . . . . . . . . . . . . . . . . .  a�b .7�� produces nn alm08t mfillltesImal current of altel natmg 3tH Broadway, N ew York. fi�ence wire reel, Gibbons & McDonald . . . . . . . . . . . . .  579.056 Ra!lway sw!tch. D. F. Car!er . . .  " . . . . . . . . . . . . . . . . . . .  5!8.966 
Hnt! very high frequency type at enormous potential, 1 File, cabinet, A. J. Wells . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 578,796 Rallway SWItch, IIart & FIeld . . . . . . . . . . . . . . . . . . . . . .  5iM,924 
, . . . . .  File for holdmg papers, G. O. Farber . . . . . . . . . . . . . . .  578,918 RaIlway SWItch. E. Schuler . . . . . . . . . . . . . . . . . . . . . . . . . 5/9,015 

II hlle ordmary mot01s are adapted for currents of II ldely INDEX OF INVENTIONS File, paper, S. B. 'l'i1y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  578,787 Reaper reel rake, W. Butferfield . . . . . . . . . . . . . . . . . . .  578,719 
liifferent character 3 Should the above described mo· Filter, E. A. Brashear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 579,039 lie�L See Fence wIT� lie� . G F B d · . 

b A Y 
}tire escape. J. H. Higgms . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579,000 e rIgerator car ven I a or screen, . . rown, tor run connecte as a s  unt ? . es, Fire escape and water tower, M. W. Hennessey . . . 578.989 ,Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5!9.087 

For which Letters Patent of the Fire extinguisher, V. �J. Campbell . . . . . . . . . . . . . . . . . .  578,965 Rem guard attachment for shafts, A. B. Rue . . . . .  5(8,901 
United States were Granted Fire hose, telegragh, J. Buchtel . . . . . . . . . . . . . . . . . . . . . 578,716 ReleaSing device animal, J .  T. Lally . . . . . . . . . . . . . . . 579,113 

me where I can get a cement which is not soluble in alco. Fi.hing line atlac ment, L. H. McMahon . . . . . . . . . . 578,762 Repeater, C. W. Let.er . . . . . . . . . .  h' . . . .  t . . . . . . . .  k' . . . . 578,997 
Flue cover. E. H. Huenefeld . . . . . . . . . . . . . . . . . . . . . . . .  578.748 Rivets. thumb tacks, etc., mac Ine or rna Ing. 

(7138) A. H. C. says : Can you inform 
hoi and that will hold glass ? A cement. for example, that MA RCH 16, 1897,  FIU��:gftf�nl iIO�II��!�r .cl���t.S: .  U:I����: .���: '. �.�: 578,927 ROP': c61ii!�I:-a;,i;i·�": 'j.' Gilrsed':::::::::::::: : : : : : :  g+�:� would mend a gla.s whisky or brandy flask so that it Foot. artificial , W. L. Richen . . . . . . . . . . . . . . . . . . . . . . .  579,009 Rotary engine, J . F. McElroy . . . . . . . . . . . . . . . . . . . . . . . 50 8,759 
would hold liqnor. A. Take the best kind of glue ; pour A N D  E A C H B E  A R I N G T H A T  D A T E . Frame. See Curtain drying frame. Salt box, T. Tellefsen . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  578,952 
on an equal quantity of water ; let it soak overnight ;  ISee note at end of list about copies of these patents.] ���*a��te�'e�' :e�rr�:gi'cai ' tiiri,;;c,,:" Sffi"iiinii 578,790 ��::lf!�:ri�;:M�F.��;::�

t
h: : : : : : : : : : : : : : : : : : : : : : : :  gi�:� 

next mornl'ng melt I' t over a gentle heat and add fine furnace. Saw filing machine, J .  C. Ballew . . . . . . . . . . . . . . . . . . . .  57�.103 • - -_ . Furnace hoisting and charging apparatus. blast, Sawmills. combined set works and index mech· Paris while or white lead ; mix well, and add a little Adding and registering mechanism, C. H. Little . .  57U,115 Rotthofl' & Neeland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1>79.011 1 anism for, R. D. Inman . . . . . . . . . . . . . . . . . . . . . . . . . .  578,928 
acetic acid, carbolic acid, oil of cloves, or any other Adding machine typewriting attachment, G .  W .  ' Jturrow opener, disk, 11'. R. Packham . . . . . . . . . . . . . . .  578.941 Sawing machine, B. G. I .. uther . . . . . . . . . . . . . . . . . . . . . .  578.826 
etbereal oil, to prevent putrefaction. This cement is Ala���leg.;e 'iiurgla� ·alarm: . . . . . . . . . . . . . . . . . .  579,0�7, 57U,048 

I 8:�e ��II�f!t;:'�i-W: �r�ce'\il: :r:r�.I.s.��::::::::::::: z�;bll6 ' ���'i' ;i'i.������: rl.'fo'ii�:��s: : : : : : : : : : : : : : : : : : :  gi�:� 
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Scissors or shears, B. 'Vesselmann . . . . . . . . . . . . . . . . . 5':U,085 
Scraper, G. B. Wilder . . . . . . . . . . . . . . . . . . . . . • . . . • . . . . . . . �78,OOO 
Screw machine, F. Schulze . . . . . . . . . . . . . . . . . . . . . . . . . .  578,777 ��!l r���', ��e���i�ht· '&,' 'l;i·tfaiiy·. ·. : 

.
. . .. ... .

. : .. .... : :  .... :.: g+�:�� 
Seeder, broadcast, G. W. Eltzroth . . . . . . . . . . . . . . . . . . 519,049 
Separator. See Gold separator. Grease Repara-

tor. 
Sewing machine attachment for making dress 

facing, Scbnorenberg & Simpson . . . . . . . . . . . . . . . • 179,014 
Sewing machine fan attachment, P. O. Wiede-

IIlann . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 578,846 
Sewing machine hemmer, Fowlkes & Bennett . . . .  579,052 
Sewing machine, tuck, W. Bowden . . . . . . . . . . . . . . . . .  578,911 
Shaft, flexible, G. H. Coates . . . . . . . . . . . . . . . . . . . . . . . . . 518,124 
Shears. See Grape shears. 
Sheet metal tube, F. A. Wilmot . . . . . . . . . .  578,199 to 578,801 
Shuttle, self threading, J. B. Daudelin . . . . . . . . . . . .  519,046 
Signal. See Railway crossing signal. 
Skins into horny material, conversion of, C. 

Marter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579,000 
Skirt, cycling, L. L. Hirsh . . . . . .  . .  . . . . . . . . . . . . . . . . . .  579,061 
Smelting furnace, C. Bishop . . . . . . . . . . . . . . . . . . . . . . .  578,B63 
Spectacle frame, F. A. Stevens . . . . . . . . . . . . . . . . . . . . . .  579,099 
Spindle and bearing, L. J. Murray . . . . . . . . . . . . . . . . . .  579,118 
Spindle thread holder, O. C. Burr . . . . . . . . . . . . . . . . . . .  578,810 
Spinning machine flier, E. E. Bradley . . . . . . . . . . . . . .  578,856 
Spool , jack, Dingman & Klingin . . . . . . . . . . . . . . . . . . . .  57�,977 
Spraying machine and plunger therefor, A. H. 

Ruggles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  578,002 
Spring. See Buggy spring. Door spring. 
Sprinkling rose, H. Schatfstaet . . . . . . . . . . . . . . . . . . . . . .  578,9-l8 
Square, folding, E. G. Stoy . . . . . . . . . . . . . . . . . . . . . . . . . . 579,0'23 
Stand. See Music stand. 
Steam boiler, J. J. Hogan . . . . . . . . . . . . . . • . . . . . . . . . . . .  578,747 
Steam boiler, marine, O. Kling . . . . . . . . . . . . . . . . . . . . . .  578,7.)3 
Steam trap, Hermansader & Blandy . . . . . . . . . . . . . . . 578,873 
Steering apparatus, J. Johannsen . . . . . . .  " . . . . . . . . . .  578,879 
Stereotype making machine, Curtis & Titsworth 579,044 
Stirrer, barr�l, L. C. Strong . . . . . . . . . . . . . . . . . . . . . . . . . .  579,025 
Stirrup, G. G. Vann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ;,)78,9.56 
Stocking oxidizing apparatus, O. Duckworth . . . . . .  578,866 
Stopper. See Bottle stopper. Can stopper. 
Storage battery, C. T. Barrett . . . . . . . . . . . . . . . . .  , . . . .  578,710 
Stovepipe thimble, P. J. Haas . . . . . . . . . . . . . . . . . . . . . . 578,737 
Sugar. apparatus for separating liqUId from crys- . 

taliiIle, J. V. Smale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579,098 
Switcb. See Railway switch. 
Switch operating device, W. A. Clapp . . . . . . . . . . . . . . 578,968 
Sirup, apparatus for reclaiming crystallized, E. 

D. Smythe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 579,021 
Sirup drawing device, E. S. Palmbla . . . . . . . . . . . . . . . 579,006 
Tank. See F'lushing tank. J,�I���g�� ��i

����rt:� ��!. t!·r:.������: : : : : : : gfg:� 
'relephones, cutout and agitator for dust trans-

mitters for, S. B_ Rawson . . . . . . . . . . . .  _ . . . . . . . . . . . 578,771 
'l'elephony, multiplex. S. W. Holman . . . . . . . . . . . . . .  518,992 
Temperature controlling apparatus, S. Green . . . . . :l78,984 
'rhill support, �L L_ & J. D. Rice . . . . . . . . . . . . . . . . . . . .  578,774 
'rbread cutter. G. E. Witherell . .  . . . . . . . . . . . . . . . . . . . . 578,802 
'l'h('m�hing machine band cutter and feeder, G. F. 

Weiss. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  <>78.795 
Thrashing machine spreader and regulator com-

bined, Nunamaker & Williams . . . . . . . . . . . . . . . . . .  578,89R 
Toaster, A. Fairgrieve . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579,050 
'robacco feeding and dressing mechanism, J. 1:1\ 

Hartigan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  578,740 
Tobacco pipe, J. 'l'ownsend . . . . . . . . . . . . . . . . . . . . . . . . . .  578,788 
'robacco pipes, draught appliance for, F. J. 

Kaldenberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  518,881 
'1'oilet appliance. M. Rhine . . . . . . . . . . . . . . . . . . . . . . . . . .  579.120 
'1'001 holder, C. W. Justus . . . . . . . . . . . . . . . . . . . . . . . . . . . .  519,064 
'1'oy, J. E. H. Hyde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  578,149 
Toy savings bank, C. G. Glover . . . . . . . . . . . . . . . . . . . . . .  579,058 
'l'race carrier, Cotham & Wells . . . . . . . . . . . . . . . . . . . . . .  578,971 
'l'raction engine, A. J. Martin . . . . . . . . . . . . . . . . . . . . . . .  578,b88 
'1'raction wheel, J. A. Justice . . . . . . . . . . . . . . . . . . . . . . . .  578,932 
�'rap. See Animal trap. Sanitary trap. Steam 

trap. 
Tree extractor and carrier. J. A. Rutherford .. . . . .  578.836 
'rricycle or biCYCle, N. Merrill . . . . . . . . . . . . . . . . . . . . . . .  579,(M)2 
Tripod, A. H. Loebs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 578,998 
'l'rolley repair wagon. W. B. Woods . . . . . . . . . . . . . . . .  578,848 
'1'ruck. car, E. Cliff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  578,814 
rrrucks, system of motor, J. If. McB'roy . . . . . . . . . . . . 578,760 
Tube. See Sheet metal tube. 
Tube cleaner. H. B'. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . .  578,922 
Tubes. apparatus or machinery for closing and 

securing metal , Platz & Huizer . . . . . . . . . . . . . . . . .  578,945 
Tubes with viscid or semifluid material, appara-

tus for fll1ing, Platz & Huizer . . . . . . . . . . . . . . . . . . .  578,944 
Tubing, device for connecting flexible. J. B. 

Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 578,PS..'1 
Twister. thread, C. C. E. Van Alstine . . . . . . . . . . . . . .  578,7B2 
'l'ype holder, J. L. McMillan . . . . . . . . . . . . . . . . . . . . . . . . .  578,828 
Typesetting machine, J. B. Bell . . . . . . . . . . . . . . . . . . . . .  578.713 
Typewriting machine for the blind, A. Swindler .. 578,785 
Typewriting machine type bar, H. McDougalL . . .  ;)78,894 
Valve, J. Platt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ",8,&31 
Valve, gate, H. N. Libbey . . . . . . . . . . . . . . . . . . . . . . . . . . . 579,114 
Valve mechanism, H. K. 'Vood . . . . . . . . . . . . . . . . . . . . . 578,803 
Valve operating mechanism for sirup jars, J. 

Ormerod . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  578,767 
Valve, steam or water throttle. C. J. Gustafson . . 578,736 
Vending machine. coin controlled. A. Jussem . . . .  578,91J4 
Violin mute, J. E. Naudain . . . . . . . . . . . . . . . . . . . . . . . . . .  &78.895 
Vise, 'V. E. Snediker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579,022 
Wagon brake, automatic, H. M. Flanagan . . . . . . . . . 579,109 
Wagon dump bed. Lorash & Hilgemier . . . . . . . . . . . . 579,11G 
Water indicator and alarm. Cooley & Logee . . . . . . 578.725 
Watertight hinged joint for bear trap dams, etc., 

O. W. Getchell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  578,982 
Water wheel, percussion, F. M. F. Cazin . . . . . . . . . .  578,812 
WaterproQf article and preparing it. S. Bennett . . 578,714 
Wheel. See Gear wheel. Percussion whee1. 

Water wheel. 
Whip socket. A. fr. Irion . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  578,929 
'Vindow, J. Ort . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  578.940 
Window cleaning device, Ezekiel & Stone . . . . . . . . . 579,108 
'Vire, etc., apparatus for treating, Hayes & Jern-

berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  578,819 
Wood preserving compound, H.. L. VaUeen . . . . . . . . 'l79,101 
Woven fabric, A. Heald . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  578,742 
Wrapper, E. U. Kimbark . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57B.88.1 
Wrench. See Pipe wrench. 

DESIGNS. 
Belt, L .  Sanders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,756 
Bicycle fork crown, C. H. ).-letz . . . . . . . . . . . . . . . . . . . . . . 26,764 
Bicycle rack, n. A. Dolge . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,76& 
Button. campaign, \V. G. ARllby . . . . . . . . . . . . . . . . . . . . . 26,755 
Button setting tool. 'V. B. H. Dowse . . . . . . . . . . . . . . . .  26,767 
Carpet. A. Danby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,781, 26,782 
Dre�R shield, 1.  B. Kleinert . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,757 
Fork, corn, M .  M. Donnelly . . . . . . . . . . . . . . . . . . . . . . . . . . . 26.777 
Indicator casing, J. C. Hirsch . . . . . . . . . . . . . . . . . . . . . . . .. 26,772 
Lamp, bicycle. Havell & 'Villiams . . . . . . . . . . . .  26,762, 2ti,763 
.Mowing machine section knife, 'V . .M. Brinkerhoff 

26,118, 26,779 
Photographic mount, J. 'V. McCabe . . . " . . . . . . . . . . .  26.700 
Plate or similar article, A. Leger . . . . . . . . . . . . . . . . . . . .  2ti,761 
Pole holder. G. S. Webber . . . . . . . . . . . . . . . . . . . . . . . . . .  26.770 
Shelf key, A. S. Held . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26,771 
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Tool handle, J. A. 'rraut . . . . . . . . . . . . . . . . . . . . . . .  2t.i. 768, 26,76'9 
Water wheel, hurdy-gurdy, F'. M. Bookwalter . . . . . . 26,774 
Windmill tower anchor. O. J. Ziegler . . . . . . . . . . . . . . . .  26.773 
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Writing shield, '1'. H. Burchell . . . . . . . . . . . . . . . . . . . . . . .  26,758 

TRADE MARKS. 
A perient waters and medicinal preparations con-

taining such salts. salts of, E. Saxlehner . . . . . . . .  29,700 
Baking powder, M. Kahn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2H,61J7 
Fire extinguishing apparatus, Dupalet et D' Ar-

noult . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29,710 
Liniments or ointments, J. V. Crum . . . . . . . . . . . . . . . . 29.7(�1) 
Linseed meal, Cleveland Linseed Oil Company . . . .  �J,698 
Pens for vertical writing, Spencerian Pen Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29.696 
Remedies. poultry. pigeon, pet stock and veteri-

nary, Imperial Remedy Company . . . . . . . . . . . . . . . .  29.703 
Salve, J. MacRae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29,706 
Skates. ice. Union Hardware Company . . . . . . . . . . . . . 29.711 
Stove castings, Detroit Stove 'Yorks . . . . . . . . . . . . . . . . 29,707 
Stoves, fluid or oil, Novelty .Manufacturing Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29,109 
Stoves, heating and cooking, DetrOit Stove Works 29,708 
'l'onics, Brown Manufacturing Company . . . . . . . . . . . .  29.701 
Veterinary remerties, C. H. Lanyon . . . . . . . . . . . . . . . . .  29,704 
\Vhisky. J. Blank & Company . . . . . . . . . . . . . . . . . . . . . . . . !hl.6'99 

A p r i n t.f>:d copy of the specification and drawing of 
any patent in the foregoing list. or any patent in print 
Issued since 1868. win be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired. and remit to Munn & Co . . am 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 

Can adian par ents may now be obtained hy the In
ventors for any of the inventions named in the fore-
f�
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instructions address Munn & Co., 361 Broadws.�, New 
York. Other foreign patents may also be obtainco. 

�uvertig ements . 
ORD I N A R Y  RATES. 

I n !iii de Page, each i n sertion . .. 7 � cents a line 
Buck P age. each i n se l' t i o n  _ .. .. ..  $ 1 .00 a line 

rr For some ckulses oj Advertisements, Special ana 
Higher rates are required. 

The above are charges per agate line-about eight 
words per line. Tbis notice shows the width of the line. 
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ment. as the letter press. Advertisements must be �g�T�� t��p����
i
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root power 
Screw ...  

A Book of Tools 

CHAS.  A. STRELI N GER & CO.  

.. CIVIL .. 
ENGINEERING ��;...::..-'.� 

In all Branches ; Me
chanics; Architecture; 
Electricity;" Mining ; 
Plumbing ; Mechani
cal and Architectural 
Drawing ; S t e a m  
Engineering (Stat ' y . ,  
Loco. a n d  Marine). 

The International 
Correspondence Schools 

AND 
- of -

I ron,  Brass a n d  Copper P ipe 
A LL STY LES. 

2 2 1 

. . .  cutting 
Automatic 
Cross feed 

9 and I I - i nch Swing. 
New and Original Features 

Send for Catalogue B. 

Address Box 12l1l, Adv. Dept. D ETROIT, MICH. The NATI O N A L  PIPE B E N D I N G  CO.  
1 52 R i v e r  St . ,  New Haven ,  C o n n .  

Seneca Fall. Mfg. Company, 
695 Water St., Seneca Fal ls, N. Y 

ROCK DRI LLS 

STEAM 
A boon alike to 
the prospector 
a n d  m i n i n g  

A mill for crushing ores. 
Equal in efficien

c
y to a 

five stamp battery, and at 

STAMP �f {�a
ec

t��� pense. 
capitalist. Seud for catalogue. MILL GATES I R O N  W O R K S ,  Dept. C, 650 Elston Ave. , C h i cago. U ,  S. A. 

THE ORNAMENTAL IRON INDUS-
tn· .-Descript ioll of the method of manu faclurina
wrought. i ron in to ornamen t al and :.rt i Rtic forms. With 
9 i l lustratIOns .  Conta ined in SCIENTH'IC AMERICAN 
� UPPLEr\H��T. No. 1 O'..!O .  Price 10 cen ts. '1'0 be had 
at this office and from all newsdealers. 

The Coburn Patent Trol ley Track 

Store Ladders. 
A PAIR. OF STAIR.S ALL ALONG AIR COMPRESSORS 

SIMPLEST, MOST EFFICIENT and D U RABLE. 
AMERICAN PATENTS. - AN INTER- THE LINE OF SH ELYES. 

(RAND DR I LL CO.) 
Send, fO'Y' Oatalogue. 1 00 Broadway, New York.  

Water Emery 
Tool Grinder 

Has no pumps, no valves. No 
piping required to supply it with 
water. Always ready for use. Rim
plest in construction, n :ost efficient 
in operation. 

IT" Send jor cataloque and prices· 
W. F. & I N O .  BAR N E S  C O .  

1 999  R u by St . ,  Rockford, I I I .  

I est ing a n d  va luab le T a b l e  sh ( )w in� r. h e  number o f  paren t s  
, I!ran ted for t.he v u  .. riOHS �Il bjects u pon which petition :o:  
have  heen tI l ed  f r o m  t.h e  bellinn inl! down to  December 
31.  1894-. Conta i ned in � C I K :,\ T I I<' I C  A M E H I{, A N  S[ 'P 
PLE.\ IiC\"T • .so. 1 U U ·.l .  Pr i ce 10  cents. To be had a t  
this office and frofll al l n ew�deal ers 

Agents Wanted ! 
•••••••••••••••••••••• 

The enormous demand for the Berliner Gramophone 

in every nook and corner of the United States has 

made it necessary for us to call the attention of the 

Scientific American readers to the fact that we want 

responsible wide=awake agents to represent us and 

sell  our goods. Correspondence sol icited . 

NATIONAL GRAMOPHONE CO. ,  
894 Broadway, New York City. 

STA R K  
Bench 

With Grinder and Attachment 
PI'"' Send for catalog B.L. 

J O H N  STA R K  '''A LT H A lH ,  lUA SS. 
Lt��e:lk c!��slr:�:�i�::!��:to��::�E�t����gl��d. Chas. Churchill &: Co.. 

ELECTRO - CHEMISTRY, RECENT A D-
VH,ncps in.-By J. W . Richards, A.C . •  Ph.D. A very ex� �:c�8J�i; ���n 
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prosecuting wO,rk in the domain of electro-chemistry. 
Contai ned in  � C I E :!,,\ T I F' I C  A M K H TC.4.N SUPPLEMENT, 
Nos. 1 0 1 4  and 1 U 1 5 .  Price ]O cents each. fro be 
hH.d at th i s  office and from a l l  n ewl'ldealers. 

c. & F. Dri l l  Ho lder 
Attachment converting a Breast or Hand 
Drill into a Bench Dri l l .  Readily clamped 
to table and holds almost any size or pat-
t.ern of drill stock. Pri<'e $ t . �O. 

po,- Send stamp for catalogue oj 
machinists' tools. 

C H A N D L E R  & FAR Q U H A R ,  
3 8  Federa l St reet , BOST O N ,  MASS. 

Queen 's  Patent " Trip le  P late " 
Toepler-Holtz Electrical Machine.  

Can be  used at all 
� !\r:i'h8! 6i�e��g�� r;���� r� tIi�:r� 

on application. We 
carry a complete line 
of E l e c t. r i c a l  and 
Physical Instruments 
and Apparatus. 

Q U E E N  & CO .• I nc . 
1 0 1 1 Chest n u t  St.  

Ph i ladelphia, Pa. 

Everything you want to know about 
every Tool you can think of. OUT 
new 1897 Tool Catalogue is a veri
table Tool Encyclopedia. A com
plete Tool List for Metal Workers 
and Mechanics of all kinds. Men
tion this paper and send us 35c., and 
we will man you, postpaid, a copy 
of this 110· page book with discount 

sheet. 

Montgom ery & CO.  
M A K E R S  A N D  J O B B E R S  I N  F I N E TOOLS 

1 05 FU LTON STREET, N EW YORK CITY. 

nr Send jor Book. 

The Coburn Tro l l ey Track Mfg .  Co.  
HOLYO KE, MASS. 

The Long-Sought-For Found at Last 
AN IMPULSE WITH EVERY '1'URN OF THE CRANK. 

The H i cks C o m p o u n d  Cyl i nd e r  
Gas a n d  G a so l i n e  E n g i n e .  

'1'he Engine of the  fu-
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as the best automatic 
steam engine, and much 
better than the ordial'ny 
single cylinder. C'atalog 
free. F r o n t. iel" I I' o n  
\Yorks, 60 1  ATWATER 
ST., DETROIT...:,
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H_. ____________ _ 
This beats Wind, �team. or Horse 

Power. We otler the 
W E B S 'l'ER 2J.!! actual horse power 

GAS E NGINE 
for � t ;') O .  less 10% discount for cash. 
Built on interchangeaNe plan. Built 
of best material. Made in lots of leO 
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Made for Gas or GaSOline. 
rr Write jor Special Catalogue. 

W E BSTER M ' F ' G  CO . ,  
1014 West 15th Street, CHICAGO. 

Using Natural Gas, 
( 'oal Gas, Producer 
Gas, and Gasoline di
rect from the tank. 
1 to 40 H. P., actual. 
The S p l'i n g fi e l d  

G a s  E n g i  l i e (� o . �  
2 1  W. Wasbillgton St. 

Spri n g fi e l d ,  O .  

The Ch icago Gas & Gasol ine Engi n e  
The simplest gas and gasoline 

engine on the market. Has no 
equal for absolute, steady speed 

and durability. It is a dwarf 
in size and a Samson in 
strengtb. Catalogue sen.t on 
application. 

MANUFACTURED "BY 
.J . J .  N II R lll A N  ( : 1 1 . ,  

48 U A "  South Clinton St., 
CHICAGO, ILL. 

C R E EN F I E L D  
Steam Engine Works. 

Established 1814. 
Manufacturers of Greenfield Sta

tionary, Portable and Yacht 
E N G I N ES A N D  BO I L E R S .  
Also Horizontal, Automatic 

and Variable Cut-oft· Engines. 
i:;iJ:es from :� to j:.1 Horse-Power. 

Also Vertical and Horizontal and 
Marine Boilers. Steam Pumps 

and Adams' Grate Bars. 
W .  G . & G. ';REE � F ( }:LD, 

East N ewark, N • .J .  

C o m  
Lat�e 

Combina.tion l.J<n·1Je Chucks. Plain 
Cb ucks, Independent Lathe Ch ucks. \\' t' !iii f C O U  ( ' h IU- li ( ' 0 • •  O l l t� i d a. ,\ . \ • • 1 . .... . \ .  
Ask jor catalogue in E'ngl'ish, French. Spanish or Gerrnan. FI HST PHIZE AT COLUMBIAN EXPOSITION. b93. 

T H E  M O D E R N  I C E  YACHT. - BY 
Geo. \V . Po l ie A new and va luable paper. contaill i n g  f u l l , nractical dlre(·t inn� and specif1cat ion� fo r  the c( )n� struction of the fa:,;u��t and best k inds of Ice Yaeh t s  of t .he latest. must approved forms .  I l l u::;trated with engravings drawn to , sca le . showing t.he form. pos i t ion, and arrane-eILent of  a l l  the parts. Contained i n  SC lF.l';TIF IC A l'tnm. I C A N  SFPPLli:MENT, No.  fi'..!4 . Price Hi cen l s. '1'0 be had at this office and of a l l  newsdealerI'. 
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f KNOWN QUALITY � 
, You are making no experi- r r ment in buying a Crescent f , Bicycle. 56,000 men, women 

r and children bought Crescents • 

J.. in J895 ; 70,000 in J896. ] Owners of Crescents are .. l all around you. Ask them J J about Crescent quality. They l l know how good it is. J J C�escent agents �i1l �r 
• explam the many 1ffi- ' ,' .. � provements for J897. J J We want you to ride , r 
r C h' � .. 
.. 

a rescent t IS year. : ' : c . .,>-=. J � WESTERN W;;;;;;:-WORKS, �Jl .. Chicago New York . 
J Catalogue free. Agents everywhere. 

• t ·r-:"",r-:"",,-,,,,,,,,,,,,,,looJ""'-,,,,,,,. 

W E  U N D E R S E l l  All ! 
Bicycle El ectric Lights, . 
Necktie Electric Lights, . 
Edison Electric Motors, . 
$8 Medical Batteries, . • 
$100 Bicycles, best made, • 
EJ l ectric Bells, finest, . • 
Dry Batteries, best, . • . or Agents IVanted. 
Our Bicycl e  E lectric Light is the 
best th ing that ever happened. ar Catalogue 2 cts. 

IC 'V O lt K � ,  C l evel and, O h i o ,  

Z E NTMAYER 'S  • M I C R O S C O P E S  l, n  u s e  by t h e  l eading Professors and Colle¥es 
throug ht)Ut the world.  rebe acme of perfevtwo 
in the art of Microscope making. Heartily in
dOfRed wh erever used. 

Complete i l l ustrated catalogue of micro
scopes ann optical apparatus sent free. Mi
crometer Rulings in English and Metric scales. 

J, Z E N T M AY I:. R ,  
"" """ 2 1 1 S o u t h  E l eventh St .  P h i l a . ,  Pa. 

M A N U FAC'l'URE OF BICYCLES. -A 
very comprehensive art i cl e  gIving the deta i l s  O f  con·· 
gtruction of every part of t hese vehicles. W i t h  15 eIl
Ilra v l n �s.  Contall led in SCI li: N '!' I F I C  A M E U I CAN Sup
PLE�IENT.  No. nos. Pri ce 10 cents. '1'0 be h a d  a t  t h i s  
o ffi c e  and from a l l  newsdeal ers. 

5£ND FDR )lAN4SfJN£ /�I.u.sTRAr£D CATAI.()(;Ue. IT "'Sterli ng 'e;ycle �orks" 
, '!0fhl � 74 -21� Wa b�$h AV. , e:hlt��6. , " , Ih, AgENCIES IN AU. TNE PHIIYe/PAL C{"�Jf'.s:. II 

HALF A CEN T U R Y  OF CYCLES.-AN 
i n tere�t i n g  h i story of t h e  cyc l e  from i T S  origin np to t h e  
pres e n t  t l m e .  '1' n e  tlrst crank-d riven b icycle .  'r h e  
. ,  bone-s h a k e r " and i t s  succeSbors. 'l'h e  t ri c y cl e. The 
modern w h e e l .  Cycle b u i l d i n u- It  science.  POi-n t s  o f  I IIl 
pro ,\" e m e n t. '!' h p- p n e n m at i c  t i re.  A h a n d  and f o o t  cycle. 
With 9 illustrations. Contained in SCIENTIFIC AM"ERI
C A N  SUPPLEMENT, No. 1 41 1 � . Price 10 cents. To be 
bad at this office and from all newsdealers. 

I P R I N T M Y  
OW N 
Cards, c i rc u 
l a r s ,  with $ 5 
Press and save 
m o ney. 

Make money prlnt-�lN f
����

h
e;:tnt�U� 

newspaper. Type 
setting easy, printed 
rules. Send stamp 
��

r 
���
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����ii���

s
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th e factory, 
KELSE Y & CO. 

Meriden, Conn. 

BR.ASS SPECIALTI ES 
Hlndp- frOID Sheet H ra!Ol8, It ods or Wit·e. 

B'. E.  CHESTERMAN CO . •  241 Arch St., PHILA .• PA . 

N I C K E L  
AND 

Electro- Plating 
Apparatus and  iIIaterIaL 

THE 
& V a n W i n k l e  
Co . •  

Ne,vark. s . . I .  
100 Liberty St . •  N .  Y. 
3i> & 37 S. Canal St., 

Chlc"l!o_ 

$,itutifi, jtutti'IU. 

Round-just fits the 
cup. Delicate 

perfume. 

"·OeaaIne Yankee" Soap 
1 0 unts. 

Oldest and most famous 
cake of shaving soap 

j n the world. 

This ts the kind your barber 
should ulle. 

Es:quilllte also for Toilet and 
Bath. Used in thoDland» of the best familie&. 

NOTE-If your dealer fail. to supply' 
you-we mail these soa 'Os to any 
adJ.ress-postpaid-ou receipt of price. 

Rurecurefor "chapped hands." f cakell in a pRckAge-40 eta. 
Trial 'ample for 2i ceo t stamp. 

Address Tbe J.B. Williams Co.OIa&tonbury.Ct.U.S.A. 
LO".ON: •• GREAT RuaSJ:LL ST •• N .  W SIDNEY: tet CLARENCE �T. 

T E L E P H O N E S 
for Long or Short Distancp. Use. Also 

Interior or Warehouse Telephones. 
Sent on trial to responsible parties. 

Sold th ou'!lands during the last 
two years. every one a success. 

ar Send for Uircular and TesUmrmials. 

J u l i us Andrae & Sons C o .  
MILW AUKEE, WIS. 

BUY T E L E P H O N E S  
That Are G ood-- N ot " Cheap Things" 

The difference in cost is little. We guarantee our appa· 
ratus and guarantee our customel's against loss by patent 
suits. Our guarantee and instruments are H O l h  (� oot l  

W E S T E R N  T E L E P H O N E  CONSTR U C T I O N  C O .  
2 5 0-2 5 4  S o u l h  C l i nt o n  Street, Ch icago 

Larqest Manufacturers of Telephones 
exclusi't'ely in the United States. 

SO YEARS' 
EXPERIEN CE. 

PATENTS 
TRADE M A R KS, 

D E S I C N S. 
COPY R I C H T S  &'0. 

Anyone sending a sketch and deSCription may 
quickly ascertain, free, whether an invention i8 
probably patentable. Communications strictly 
confidential. Oldest a/lency for securing patents 
in America. We have a Washington office. 

Patents taken tbrough Munn & Co receive 
special notice in the 

SCIENTIF IO AMERICAN, 
beautifully illustrated, largest circulation of 
;f.Io
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BO@K ON PATENTS seut free Address 
M U N N  &; CO. , 361 Broadway, New York. 

.. AS GOOD AS APOLLO " 
This part lcnhu lip doesn' t  do any hurm ; it's 

as old a. Methuselah. 
Does 118 good ; and the publ ic too. If all the 

galvanized iron were said by maker and seller 
to be �'  us good boB Apo l l o, "  the lie would de
feat itself and adverti, e  l iS.  

Apollo Iron and Steel Company, 
Pittsburgh, Pa. 

D u rable-Easi ly  App l i ed . 
T b i s  roofing i:- manufactured 

from natural Trinidad a&phalt 
materials, and will not dry up 
and become brittle under ex
posure to th e weatber as coal
tar rooting's do. � Send jo'l' 

free ,..,ample of roof 12 yeaTS old, 
with circula'r and price Ust to 
W A Itlt " �  C H KU I C A I .  

,\: JU F t > .  C O  . . 
�.; F il i t o n  � t r e e t ,  

!\ e w  Y O l'li .  U .  � .  A .  

ACETYLENE GAS AN D CARBIDE OF 
Calc ium.-A ! I  about the n ew i l l u m i n a n t, i ts q U <l i i t ies. 
chemistry. press ure of l i q uefactiOn, Its pro b a b l e  future. 
ex periments pertormed with it.  A mos(. valuab l e  series 
of art ic Je�, g i v.in g  I n  clJID p l et e  form the parti cul ars of 
this subject. A pparatus tor making the gas. Contai n ed 
I fI SCIENTI FIC A M E R I C A N  SUPPLEMENT. Nos. 9US. 
l U 04, 1 41 0 ' ,  1 I1 1 � , 1 0 1 4, 1 0 1 5 ,  1 41 l 1i ,  1 0� � .  1 U 3 ·,) and 1 0 3�. 'rh� m o s t  recent apparatus of s i m 
ple and more el aborate type described and i l llH�tratefl 
i n  special acet y l ene Supplement No. 1 0 5 ' .  Pri ce 10 
cents each. '1'0 be had at this office and from all newlS
dealers. 

Regi!'lters an accurate account of work done on print. 
ing presses. grain tallies, weigh ing, measuring and 
other automatic machines. Counts up to 1,OOOJKKl and 
repeats automatical ly. Si mple, accurate, dUrable. Spe
cial coullt�rs to order., \ UlF fiend for �ircular.

, 
' 

C. J. R O O  I ,  11I·I.tol, C o n n "  U. i". A .  

[APRIL 3, I &J7. 

The Waverley Bicycle for 1 897 is  
the acme of bicycle construction. 
New and expensive principles of 
construction involved make the 
cost of building enormous, Hence 
the price is $100. 

The only bicycle 
with true bearings 

Last year the Waverley was as 
good as any wheel in the market
better than most. Because new 
machinery was not needed for its 
continued construction, the price 
of the improved 1 896 model has 
been reduced to $60-a saving of 
$25 to you. Catalogue Free. 
Indiana Bicycle Co., IndlanalJOlis. Ind. 

YO U R  W H E E L ! 
Keep your Bicycle safe from strang .. !i�;Pl UtJ!i"I'I.E GRill 

C ' () !U B I N A TION I, I I C K  
1 2  combinations. � o z .  weight. Price 
25 cents . I l lustrated catalog of Bi
cycle Sundries free to dealers only. 

GE O .  W ,  N O f ' K .  
148 N. Fourth St. Philadelphia. Pa. 

P h otograph y.-'l'he new ph otograp h y  as performed by 
t.he use of Crookes tubes as a source of excitatiol l .  A l l  
abo ut Crookes t u bes. SCI E N T I F I C  A l\nnU('AN S (T P P L E 
'l ENT. Nos, 1 !oi l . 1 89 ,  'l3!o!. 243, 'l44. ' 9 � .  ' 9 :> .  
11 0 ,"; ,  9!o141, 1 0:>11 .  1 41 :> 4 ,  1 41 6 :> ,  1 0il fi .  1 11 5 ' ,  also 
S C i ENTIFIC A M IGRICAN. Nos. ? S, 1 .. and 1 4- , vol. 74 . 
rrhese profusel y i l l ustrated S U PPLEM E N 'rS contain a 
most exhaustive �eries of articles on Crookes tubes and 
the ex periment.s performed with them. A mong t.hem w i l l  
b e  found Prof. Crookes' early lecture�, deta i l i n g  very 
fully the experim ents which so eXl! i t ed the worl d', and 
which are now again excitmg attention i n  connect i o n  
with Roentgen 's photograph y .  P r i c e  10 cents each 
'ro be had at this office and from all newsdealers. 

CROOKES TUBES 
X-R AY ��1�ltg[.e A, APPARATUS 

R u h m k o rff Coi ls ,  Static Mach i nes. F l u o roscopes. etc, 
PHOTOGRAPHIC S U PPLIES. 

G_ A.S�.�ll �o.�Enlnr�:?iie�':t
c

�:�.
or

'ii�.ton , 

B U ti til E S c.r;�!::�es, 
, SprlngWagons, and shipped C. O . 

Headquarters for 
D U M P I N C  HORSE CAIITI. 

Wide and narrow tires. 
Low rates of freigbt from 
our works-'l'atamy, l'a.
to all pOints. 

H O BSON &; CO. 
N o . 4 Sto ne St.,  N e w  York.  

• . .  Jlnd • • •  

(ra4t marks. 
PRESIDENT McKINLEY, on March 9, 

issued a proclamation promulgating 
the treaty recently ratified between the 
governments of Japan and the United 
States providing for the reciprocal pro
tection of Patents, Trade Marks and 
Designs in those countries. 

Citizens of the United States may now obtain 
patents in Japan. Japan has been very active in 
adopting American and European inventions : 
and as patents heretofore h ave been granted 
onl y  for inventions made by native Japanese, 
the foreign inventor could not obtain protection. 
foreign lnventions becoming public property as 
soon as publication bad taken place. Foreigners 
may now obtain Japanese patents, provided the 
application is filed before the invention becom�� 
publicly knuwn or used in J apan. 'r iJ e  popu l a 
tion of J apan is  estimated a t  about forty-five m i l 
lions. F o r  further particulars, cost, etc. , apply t o  

Messrs, M U N N  & C O M PANY.  
3 6 1  Rroad w 8 \' ,  N e w  Y ork City. 
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ST U DY A 
T H O M E 

BY O U R  E F F I C I E N T  C O R R E S PO N D E N C E  M ET H O D ,  

E L ECTR I C ITY, M EC H A N I CA L  � 
D RAWI N G ,  M E C H A N I C S , O R  72-page 

STEAM E N G I N E E R I N G .  CaJ;,����
ue 

I NSTITUTE FOR H O M E  S T U D Y  OF E N G I N E E R I N G ,  
46·47  B l acksto n e  B u i l d i n g ,  CLEVELAN D ,  O H I O  

The I n la n d  Pri nter !P 
Presents the latest improvements in each department of 
newspaper, book and job printing. together with a full 
complement of the latest trade news. Each num ber is an 

� €dition d� Lu)C� � 
The best artistic talent has been secured to i l l ustrate 

an d  ornament its pages. A new cover design each munth 
by Leyendecker. Paper, composition and prniswork 
sumptuous, and representing the highest state of the art. 
Price, only $2.00 per year, 20 cents per number.  

TH[ INLAND PRINTER CO" 212-214 Monroe St" CHICAGO_ $90 FOR 
A 3 H. P. MOTOR 
A 35 light Dynamo 
or Plati ng  Dynamo 
good for 1000 Gal. solu. 
tion. Sold on payments 
'Yrite us for any size 
machines you want. 

ll l l B A lt'l' E L E (; 'l' IU (; ilL F .. . (; U . ,  Troy, O h i o  

PORTABLE SINGLE RAIL SURFACE 
Rai l way. - Details of construct.ion and deHcripti ( III of 
ro l l i ng  stock of a new system of portable railway whi�h 
may be laid upon groun d  that has received no specHl i 
preparation for its recept ion. \Vit.h l!l 1 1 l u stratioDs, 
Contained in SCI EXTIFIC A M �:UICAN S U PP L E M EXT, 1'o\ 0 .  
1 0 t 4. Price 1 0  cents. To be had at  th i s  office and from 
!ill newsdealers. 

AC E NTS WAN TE D  
to sell the new Pa.tent 
��:������

n If�t�.f��l���g 
Cooker. Steamer (like cut) 
and Cullender in which all 
kinds of food can be cook
ed, steamed and strained. 
No burning or wasting of 
food. Scalded hands ab
solutely prevented. Man
ufactured of steel and 
best ename], and war
ranted in every respect. 

Samples free and terri
tory secured. Address 

�. W, O B E R M AN N ,  2 4  B o n d  Street, New Y o r k .  ----------------

EXTEND YOUR  TRADE 
MANU�'ACTURERS wishing to extend tbeir trade in 

I':ngland should write V. H. H U U I � H T O I"  & ( ' U . ,  
9 ;) R E( ; E l'i T  !"i T R E �; T, L O l>' D I I N .  This firm 
bas special facilities for d( ,ing business with Engli�h 
merchants and shippers, and is prepared to extend trade 
or open a market on moderate terms. 

--�--
Subscribers to the SCIENTU'IC A)'[EHICAN and Scn;N

TU' I C  AMERICAN SGPPLE�lE�T. who wish to preserve 
their papers for binding, may obtain the Kocb Patent 
File at the office of tbis paper. Heavy board sides, 1 Jl
scription " Scientific American ! )  and H Scientific Ameri
r:an Supplement )' in gilt. Price $1.50, by mail, or $1.25 
at this office. Address 

M U N N  &. C O . , 3 6 1  BROADWAY,  N £W YORK 

Jlr¢ �ou fond Of Rowing? 
The pleasure of boating can be wonderfully increased 
by fitting your boat with 
B A LL-B E A R I N C  R O W  LOCKS 
The

I;. 
can be easily  fitted to any boat, are beautiful lY 
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bearing and are guaranteed to last a lifetime. '1'0 intro
duce I will deliver them to any point for $4 per pair. 
F. R. ED W A R U :S ,  Box 308, Buffalo, N. Y.  
O N LY PRACTI CAl. M AGAZ I N E  CAM E RA.  

S U N A R T ' S  
" VEN I ,  V IO l  V IC I , "  
S U NART MAGAZ I N E ,  

S U NART F O l D I N G S  

Send for Illustrated Cata
logue-2 cent stamp. 

� Drying macbin¢$ 1 for Grain, Sand, Clays, Fertilizers, Phos
pha.tes, Green Coffee, Wet Feeds, �alt, 
Su.gar, Chemicals, etc. 15 Years in opera
tion. Send .for 6th illustrated catalogue .. 
� .  t: .  \\7 U U. R E1I L ,  lJ a l l n i b a l ,  lU O .  

T H E  CARBIDES AND ACETYLENE 
Commercially Considered.-By T. L. \Vil lson Hnd J.  J .  
Suckert., Ph.D. A consideration  o f  t h e  carbides and 
acet:> 1ene from a commercial pOint of view, precedpd by 
a brief history of these compound�, the methods of 
their tormation,  and their chemical and physical prop
erties. W ith 10 i l lmnration"!. Contained in SCI F:1'TIFIC 
A MERICAN SUPPLEMENT. Nos. 1 O t a  and 1 0 1 6 . Price 
10 C'ents each. '1'0 be had at this office and from all 
I lewsdealers. 

The Berkefe ld  H o use F i lter.  
The onl-y ]i'iller Rcnwving Typhoid and Ch.olera 

.RacilU. rrested and indorsed by many 
leading authorities in Europe and Am
erica. It gives a continuou!o! flow of fil
tered water. absolutely free from germs. 
It is ea8ily cleaned, as all impuritie8 re
main on the surface of the filtering 
cylinder. Cylinders can be steril ized by 
boiling in water for one hour. Send for 
circulars and prices to the 

UER I. �;FE L J) F J L T IUt  C O .  
4 C e d al' Street,  ;\ e w  ¥ol·k . 

?8u U S E  G R I N DSTO N E S ?  
[f 80, we can SUPPlY you. AlI sizes III U l l l l t t' ( j  and t l l I I l l O l l l l l f· d .  always 
k.ept in stock. R�member, we make a 
9peciaityof selecting stones for all spe
Clai purposes. ;:::w- Ask for catalogue 
'I' h �  C L I£V I� LA � J) �'1' () !\ 1� C ; O ,  

2 d  Floor. Wilshire. Cleveland . O. 

Sharpen It Yourself ! ELECTRICAL SUPPLIES$$ 
! If your l ... a�n �lower IS out of or- at Manufacturers' Prices. U Pol e "  Indicator. iIlstrument der you II tind It easy to put a ne� to find posi tive and negative 8ide of current. Guaran-:���g3 :��e���

�
S
o�Ii?a�a:e It t�ed .. Send for one. Price $1.� postpaid. . 

H U JI E  1, .\ WN lU U WER C L J.: lUKlt & H E l l, .UAN, ReadIng, Pa, 

:S II A R l' E N  �;R. 
Will Jast 10 years with careful use. The tool is easy to 

". ��;;:�;;r.1�t���;;;;�;CH [,%11 j ,I � ( Ii i I] i; 1 

ROTARY ENG IN ES. 
"'-"'- "'-

The varions efforts that have been made by i.nvent.. 
ors during several generations to overcome the de
fects of this form of motor will be discussed in a 
series of articles now being published in the 

beginning with the i ssue of April 3d, and extending 
over a period of tbree weeks. These articles give 
the hi story and development of the Rotary Engine· 
from the year 1588 to the present day. The engrav
ings whicll accompany the article have been pre
pared from works on the subject of Rotary En
gines and from patent drawings of recent inven
tions, many of them sbowing devices of t he  greatest 
ingenuity and interest. Copies 10 cents eacb. 

G A S  E N G I N E S  & V E N T I LAT I N G  FAN S 
The best Motor in the world for driving al: kinds of 
light machinery, nOiseless. neat, compact j invaluable 
for bl owing church organs, running printing presses, 
coffee mills; ventilating fans, ice cream freezers, meat 
choppers, etc. In use the world over, and recommended 
by water companies everywhere. Address for Circular. 
B aciI.. u s  "l ater lU010r Co •• N e w ark. N. J . ,  U.�.A , 

Polar Star Mfg. 

I C E·BOATS-TH E I R  CONSTRUCTION 
and " anagement. With  working drawings, details, and 
directions in ful l .  Four engravings, showmg mode of 
construct iOD. Views of the two fastefolt ice-sal l i ng  boats 
used on the Hudson river in wint.er. By H. A. Horsfai l ,  
\ 1 .E. ContRlned in SCIF:NTIF IC  AMERICAN SUPPI�E
"\lENT. 1 .  The same number al�() contains the rules and 
regulations for the formation of ice-boat clubs, the sail
inll and management of ice-boats. Price 10 cents. 

tlportable Striking Bag. 
A Home Gymnasium. Stand in corner when 
not nsing. Agents Wanted. Send for 
Illustra.ted Catalogne. Hawthorne Ii Sheble, 600 Chestnut St., Plallada., .... 

Boats, Skiffs, Canoes , Laun ches 

� 

� Higb ",rade Sporting, 

] Athlet.ic, G
�
mnastic, and _"2 ;IJr �1'?c��

i
�l'� f�;:;li�S'to

M?o 
_ 0_ . _  •• _. _ _ _ _  . ' per cent. lower than other 

reliable dealers. pr Catalogue on application. 
SECOND-HAND LAUNCHES A.LWAYS ON HAND. 

Will. W U U D ,  Vi West l�i)th :St" N ew Y ork. 

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 launches 
2, 3, 5 and 7 b. p. No licensed en .. 
gineer or piiot required. Speed 
and safety guarantee(],. No dan
gerous na.phtha or gasoline used. 

J!A". 
l\l a l' i l l P  " apo l' i£llgi u e  C o . ,  J e r !'li e y  (� i t y ,  N • .  J .  

S C ! ENTIFIC AM I<;RICAN S U PPLE· 
:\; F.N'l'. Any desired baCk number of Lh� �C}ENTU' I (  
AMERICA!\"  SUPPLEME�'l' can b e  bad a L  this office fOJ 
tu cents. Also to be han of newsdeaiel's ir. an parts Of 
tbe countrY, 

G ROW STRONGER 
i n  BO DY and BRAI N .  
Tone u p  
Physical 
and Men
tal System F L E E R 'S 

G U R U - K O L A G U M .  
���!r:
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ates Vigor. Ask your Dealer for itt or 
Six Packages, by mail, ':Ja C : e n ts.  
Frank H .  F l e e r  & Co. ,  1 0 5 Chest n u t  St" Phi lade l p h i a ,  

Watchman's Improved Time Detecl or 
·.�With 12 or 24 Keys, with 

Safety Lock attach
ment. Patented 
1875-6-7. �I y inven .. 
tions, and wi l l  sue 
all concerns sel l ing 
or us ing the  Safety 
Lock attachment. 
according- to De
cision of Circu it 
Court of U. S. for 
S. D. of N. Y. 

Send for Circulars to 
E. IMRAVSER. 2Of:i Broadway, New York. P. O. Box 2875. 

E L  1·; C; 'l' RO M O T O R. S I l\I PL E .  H O W  TO 
maKe. By G M. Hopklns.-Descrlptlon of a small electro motor devj�eCJ and ct.lD stru('ter'i Wltll a view to assisting 
amateurs to make a motor wn icb mi�ht be driven wltn 
advalll age by a currpnt del'ived from a ')attery, and whictt w"(\uld have sutlic1en� power to operate a foot 
lathe or any macumf' requirin� not over One man nower. With 11 :ftgure� Contained in �CI II:NTT F I f'  AMJJ:ltlC'AN SlTPP L II:M I; NT. No. fi4 1 . ! ... .. ice 10 cenLS. To be bad at this omce and from aU t:i8wsdealers. 

W O O D E N  T A N KS.  
For Railroads, :\:lills and Manufactories. 

Builders of Steel r.rowers and Tanks. 
La. Red Cypress Wood 'ranks a speCialty. 

\L 1<:. C A  J . I I W E L J .  co . .  
217 E .  Main 8treet, Louisville. Ky. 

ci I�u���§S' �i��E�P-
. ments for Bands and Drum Corps. Low.1[:0: est prices ever quoted. Fine Catalog, 400 
I l lustratIOns, mailed free ,' it gives B.lnd 
M llsic & Instructions for Amateur Bands. 
LION & HEALt 33-35 Adams 8t .. Cb.cago. 

-----------------

TURBINE W A T E R W H E E L  S .  
S E N D  F O R  PAM PH LET • 

.JAMES LEFFEL & (JO,. 
Sllr1nclleld, Ohl., U. 8. A. ---

VOLN EY W. MASON & CO.,  
Friction Pu l l eys, C l utches & E levators 

P R O V I D E N C E  R. I.  

a:T See editorial by Prof. Thurston on another 
)age of this issue. 

MUNN & CO. , Publishers, ACCI D ENTS \VI LL HAPPEN� 
361 Broadway, New York City , 

SUPPLl{MENT, $-5.00 a year. 
Combined rates, with 
8CIENTH'IC A)'lERICAN $4. 

in spite of every precaution, and wben not attended by loss of life, they often result in the 1088 of 
a limb. But science, nowadays, can do much to restore an arm or leg or both. Artificial limbs with 

M A R K S '  PAT E NT R U B B E R  H A N D S  AN D F E E T  
enable a man to look as well and work as well as ever. They are comfortable and convenient 
and l ast for years withont needing repairs. Over 18,(0) in use all over the world. Maker to the 
United Stated and other Governments. � Send for illust.rated book of 544 pages, jreB. 

A. A. M A R KS, 70 1 B roadway, New York C ity. 

223 

wants bright men to  fi l l  positions 
under the Government. More thaI?-
2000 appointments will be made In 
the Postal Servicf', for which exam
inations will be held in June and August 

:�at
l
i��i:i(C·nsr�I���I�%8r:�tIie��ne;e�Railway Mail, 

Departmental ,  etc.). salaries. dates and places free 
� i911!1�N���

n 
C;;UlttSP1,ND��flCE INSTITUTE. 

2d Natlonul Bank Dundin&" W a8hlncton, D. (). 

I N F' O R IUA T I O N  \V A N T F. D  regardingamacbine to 
wrap cakes of soap. Address C. R. S., Box 773, New York 

Mechanical Draughtsman wnnt8 position. 10 years in 

��::S
i
¥f.,

r
���7¥3:�::: ���k.

practice. References. Ad-

Shorthand by, M ai l  �g������J'U:������Iji��i !esBon Free. Potts 8horthand College, Williamsport, Pa. 

r� " Ii lttLANTERNS WANTED AWD FDR '.L' 
I �  : liAR BACH " co.  809 Filb:� S��:ir:'J� 

I CE M A C H I N  .. :S, C O l' l i ss E n a- i n e s .  1I1'f· '''' f" l'!il. 
and D o U I f'l ' !ii ' �U ach i n f· r y .  THE VILTEliI. 
MFG, Co., 800 Clinton Street, Milwaukee. Wis. 

$5000 W e  offer cash for simple ideas, patented 
or not. Send 10 cents to cover postage 

and expense, and we wil l  send plan and particulars. 
H. H, "·IL\. l'i }" LI 1'\ lU FH. (; 1 1  •• :S y racuse, N, y ,  

i��,!\� l TYPE WHEELS. MODELB "'"EXPERIMENTAL WORK.BMAU.]MCHIRmy _NOYELTIES !.. ETC. NEW YO ISTEHClL WORKS 100 NA5SAU II! N.T .. 

EXPER I M ENTAL MAC H I N E  & MODEL 
Work. First-class equipment. Secrecy guaranteed. 
H .  R O B I N S O N  & C O . ,  5 1 6  Southern Bo u l evard , N . Y , C ity 

NOVEL  TV S I G N S  ����
t
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n
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e
��� 150 per cent profit. Great sellers. Catalogue free. Sam. 

pIes IDe. " a t .  Schl'ei el', lHfl' . ,  lH i l w n u k e e ,  'Vh. 

W I LLSON C A R B I D E  WORKS ����
u
s�m�f�; 

of 200 lbs. $15 f. o. b. New York, including iron CR8e 
packages. Patentees and manufacturers for export. 
Office 20 Maiden Lane, New York. 

Charles E. Schmunk. Giassurgical Engineer. Expert 
opinion given on anything appertaining to Glass or 
Glass \Vare. 20 year�' practical experience. Drawings 
made for Machinery for Glass Ware. 237 First Ave., 
Pittsburg, Pa. Expressage IDuSt be prepaid on models 
and samples. Designer of Glass Ware. ------
\V A NT ED-Resident Manager for a Company working 
extensive mineral deposits about five hundred miles 
ii��h���af ���. E�c:r�g:l

I
�ct;�n��:n��e�uf!lt�:
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nce and reference, 

M:ANUF ACTURE OF STARCH FROM 
Maize.-By .1. I\: riegner. Full detai l s  of the proef'�8. 
'Vith one i l lu!-!tratlOIl .  Con t : l i ned i n  SC IENTn'IC AMEH
leAN S(TPPLF,l\1E�T, No. 1 01� . . Price 10 cents. 'J'o lie 
had at this office and from a l l  newsdealerti. 

Experimental Science 
By GEO. M. HOPKINS. 

17th Edition Revised and Enlarged. 

840 pages, 782 fine cuts . substantially and 
beautifully bound, Price in cloth, by mail , 

$4. Half morocco, $5.  
This splendid work is up to the times. 

It gives young and old something worthy of 
thought. It has influenced thousands of 
men in the choice of a career, It will give 
anyone, young or old, information that will 
enable him to comprehend the great im
provements of the d}ty. It furnishes sug
gestions for hours of instructive recreation. 

Send for i l l ustrated circular and 

complete table of contents, , • •  

MUNN & CO. ,  Publishers,  
Office o f  the • • , 

SCIENTIFIC AMERICAN, 

361 BROADWAY, NEW YORK. 

© 1897 SCIENTIFIC AMERICAN, INC.
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�ilverti:sements. 
ClIUHXARY RA'I'ES. 

Inside Paae, ench illserrion - - 1 �) cents a l ine 
Hnek Pn�e. ea('h just'l'tion - - - - $1.00 a line It1r For some classes of Advertisements, Special ana 
Hiyher rates are requ'ired. 

'£he above are charges per agate line-about ei�ht 
words per line. This notice shows the Width of the hne. 
a!ld is set in agate type. EnJZravings may bead adver .. 
tisements at the same rate per agate line, by measnre .. 
went. as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 

(ribUnt � BiCYdt 
Tested and True. 

'rhe Easic .. t ItulluiUIl \Vhcel ill the \\'ol'ld. 

r.r- Send jor Catalouue. 

THE BLACK MFG. CO., ERIE, PA. 

Nickel Silver 
Watches/" • 

We are casing all sizes of movements in this 
new metal. It takes a better finish and is more 
enduring than sterling. 

It supersedes the old nickel plate, and enables 
one to have a perfect timepiece at small cost. 

Our Solid Gold and Filled Cases, as well as 
Sterling Silver and Enameled patterns, are in 
greater variety this season than ever. 

New specialties have been added. 

Our '97 Model 

Trump Cyclometer, 
the JO,OOO mile wheel recorder, 

are all shown in our new catalogues, which 
will be sent to all. 

The Waterbury Watch CO. 
WATERBURY, CONN. 

Il H. P. HASO),ll'IE J<:Nr.INES $100 
� H. B. Maxwell, 420 W. Court St., Rome, N.Y. 

THE . . .  
CHARTER GASOLINE ENGINE 

is used for almost every 
purpose power is applied 
to under the sun, and is 
unequaled. 

Full particulars by addressing 

CHARTER GAS ENGINE CO. 
=:"!!L,,,,,,,,==-�--=::::::>:::::; Box 148, Sterling, III. 

The 

American 

Bell Telephone 

Company, 

I25 Milk Street, 
Boston, Mass. 

This Company owns 
Letters-Patent No. 463,569, 
granted to E m ile Berliner 
Novcmber I7, r89I, for 
:l. com bined Telegraph and 
Telephone, covering all 
forms of i\1icrophone 
Transmitters or contact 
Telephones. 

J titutifit �mtritau. 

.. 

WE MAKE OUR TUBE 
of FIFTY CARBON STEEL 

Because a Tube like this of our Is just as strong as a Tube like this of 

While WEIGHT Ji'OR. WEIGH�' In a Bicycle our FIFTY CARBON Steel will last so long 

and T\VEN'I'Y-FIVE UAltHO:\' Steel will last only so lon� . • . • •  

NOTE THE FULL IMPORT OF THE PARALLEL LINES. 
. The comparison which they graphically make indicates the result of the prolonged investiga-

tIOns of the most practical experts of thf! world. . . 
Tbat the tests in our own laboratory corroborate these results is merely so much to Its credl�� 

that the same is true of actual trial on the road equally proves the trial to have been made 10 
bicycles of correct design and construction. THE FACT RE}IAINS. 

The margin of safety is greatly increased by the use of this tube. Every bicycle manufacturer 
should use it i every dealer sbould insist on baving it; every rider should demand it. 

Send/or (;(Jtalogue. THE POPE TUBE CO., HARTFORD, CONN. 

THE BICYCLE; ITS INFLUENCE IN 
Health and Disease.-By G • .\1. JJalllfTlond. M.n. A val. 
\laDle and interestill� paper In which the folubJect is ex .. 
haustively treated f!'om the following �tana'Doints: 1. 
fj'he use of the cycle oy persor:s in .health. :!. ;1'he use of 
the cycle by persons disea�f:>d. Cont:llOed in SClF.:\'Tlfo'IC 
'\MEltI(,�\N SUPPLE.\IKXT. NO.1 UO·'!. Price 10 cents. 

To be had at th1S office and from all newsdealers. 

! 
I �� INSURANCe I 
-! "11� A6A1HST LOSS • 

OR : t DA�GB t 
i PROPERTY ! 
i LOSS�;' Ul'B i 
! IHJ�RY"' j 
'. :W� TO'PERSONS -. 
• "11� CAUSB)'BV _ 

i SIDV\·BOll.m·fXpLOSIONS i 
! J·M,·ALLBN,PRESlDENT V'6'fRANKLIN'VICEPRfSIOENT! 
�t�:!:�=:��';;�"!:��':!.:'!.�;!.����� 

97 PATTERN 
s,ooo sets in use. 

Indorsed by the leading 

Red��r;;atr���6�e75' 
per 

cent. One horse can do the work of two. Mechanicaily 
perfect. Can be put on old or new work. � Write for our iUustrated Catalogue and Testimo 
nials, which we send free on application. Imperial Ball 
Bearing Axle Dept •• 184·190 Lake Street. Chicago,lll. 

�� i DRIVING LAMP. 
I �� �i�h�o�n�lo�e�r

ec�r
og�i. 

IT !lives a clear, wbde light. 
1'1' IS like an engine head

light. 
1'1' throws the light straight 

ahead from 200 to 300 ft. . 
IT hurns kerosene, � Send jor book (free). 
R. E. DIETZ CO., 60 Laight Street'�New York. 

Mention this paper and aet special discount. 
�-ESTABLISHED 1 B40.-

DIXON'S 691 
CYCLE CHAIN 

GRAPHITE 
JOS. DIXON CRUCIBLE 

saves wear of chain, pre
vents rust and inf'reases 
ease, speed and comfort. � It will pay you to 
send 10 cents for sample. 
CO.. JERSEY CITY, N. J. 

"BR.OOKS",. 
SPRING SEAT POST . 

The Original. The Best. Thousands in 
use. Takes away all J olt and jar. Fits 

any wheel. Can use any saddle. If your 
dealer don't have it, will he senton t1'ial, 

C. 0, D. - satisfaction guaranteed. Insist 
on having a HBrooks" upon your new wheel. 

BROOKS SI'RING SEAT POS'f CO. 
1540 Marquette Huilding, - - - - (;hif,ll�o. 

BlY.JOHNS' 
TAsafl,a� 

STEAM PACKING 
Boiler Coverings, Millboard, Roofing, 

Building Felt, Liquid Paints, Etc. 
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE. 
H. W. JOHNS MFG. CO .. 87 Maiden lane. N. y_ 

At 

Waltham 
Watches 
are always 
guaranteed to be 
free from any defect 
in material or 
construction. The 
makers particularly 
recommend the 
movement.s engraved 
with either of 
the trade mark.s 
"RIVERSIDE " or 
"ROYAL." Made in 
various sizes for 
lad iesand gentlemen. 
and for sale by all 
retail jewelers. 

I p. BicycJt!s, Watcnes Guns, Buggies H:,rnt'ss, 

rl G � Sewmg :\lachine-s Organs .  Pianos Safet',Toob 
4 ScaJes of:lll varieties :lDd 1001.1 other articles 

Lhts free CHICAGO SCAI.B Lo . ChlC:lgO ill. 

• • 

.00. 
For 4x5 Pictures. 

As Simple as a 

Pocket Kodak. 
Loads in daylight with our light-proof 

Film Cartridges. Fitted with achromatic 
lens, improved shutter and set of three stops. 
Handsome finish. 

EASTMAN KODAK COMPANY, 
Booklet Free. Rochester, N. Y. 

PRIESTMAN SAFETY OIL ENGINE 
UA thoroughly successful commercial En

gine u.sinq a Safe Oil."-Franklin Institute 
No Extra Insurance, No 

�team, No Gas. No Gasoline. 
Reliable. Safe, Economical. 
and Convenient. Chosen by 
Nine Gover�ments. Used for 
nearly every purpuse. 
PHIESTMAN & CO .. lncorp'd. 
ii30 HOIIl".e Hid::., l'HIJ.ADEJ.l'UIA.I'A. 

ACETYLENE APPARATUS.-ACETY-
lene number of the �(,IE:\TIFIC AMERICAN SUPPLE
"IK�T. describing. WIth full illustrations, t.he most 
I'ecent. simple. or home made and commercial apparatus 
for �eneratln� acet vlene on the hlf�e and Slllall scale. 
'jlhe prus as made for and used by the mIcroscopist and 
student; its use in the rnalZic lantern. 'l'he new ��rench 
table lamp making its own acetylene. Contained in 
8CIE�TIFIC AM F.HICAN SCPPLEl'IlENT, No. 10;)7. 
Price 10 cents� rI'o be had at office. ----
JESSOP'S STEELTHiE�[r 

FOR TOOLS. SAWS ETC. 
W!!! JESSOP & SONS t.:e 91 JOHN 5T. NE� YORK-

PRINTING INKS 
The 8CIENTIPIC Al\lERICAN is printed with CHAS. 

ENEU JOHNSON &, CO.·S INK, Tenth and Lombard 
Sts .• Philadelphia, and 47 R ose St., opp. nuane. New York 

---......................................................... ................ ---

I �aPt����o!,�!t���t�a'g!����,�� I 
I 
Mines in the wlJrld. After the most careful investigation he purchased in August, 1895, two 

I 
Griffin Mills, and his report is so remarkable as to demand the careful attention of everyone 
interested in Gold Mining. We give it in his own words. 

NEW YORK, Jan. 9. 1800. 
BRADLEY PULVERIZER CO. Gentlemen:-'l'be two Griffin Mills have been in operation now for no days on tbe 

hardest rock. with the exception of corund urn, that I have ever met during my mining life. They have taken the rock direct 
from the breaker, and tbey average about 20 tons to each machine, 4.0 mesh fine, without elevating or bolting We simply put 
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speed rolls. and dry stamps, and after lookin,l! into the Huntington Ory Pulverizer, tlie Narod Pulverizer. the Stedman 

foU�rie;i���. 
the Frisbie Lucop, the Cook, and V¥6��: t�t�;� dry pulverizers, unheS����ri:j) recolllmeJ�:l.0D�I?f�T.:R:"-i11 

HOW I 0 CRIFFIN MILLS WORK. 
DELAMAR'S NEVADA GOLD MINING CO., 

SALT LAro; CITY, UTAH, Nov. 24. 18H6. 
BRADLEY PULVERIZER CO. Gentlemen:-In answer to your inquiry as to what the " Griffin Mill" is dOing at our 

DeLamar MiIJ, De Lamar, Nevada, we beg to state that we often run 310 tons per day with 10 of your mills in operation. and on 
one occasion these 10 mills produced 400 tons in one day. I have no hesitancy in stating tnat they will regularly produce at 
least 30 tons per day each on our ore, which is extremely and unusually bard. 

Yours very truly. H. A. COHEN, General �Manage·r. 

I 

These strong letters coming from such representative men are conclusi\'e evidence that 
we are right in claiming that the" Griffin Mill" will produce a larger amount of finer pulp 

I 
at less cost than any other stamp or pulverizer made. 

Let us send you a free copy of our illustrated pamphlet, which will tell you all 
about the Mill and bring to you other eVIdence of Its great achievements. 

! BRADLEY PULVERIZER CO., 92 STATE ST., BOSTON,MASS. ! 
.................... e ....................................................... ... 
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