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THE GOVERNMENT COLLECTION OF ECONOMIC PLANTS. 

The collection of economic plants in the grounds of 
the United States Departlllent of Agriculture at Wash
ington embraces many rare and curious varietie8, and 
it is well worthy of a visit and of careful study. A 
portion 'of these plants are intended for distribution i n  
sections o f  the country adapted t o  their growth; but 
the principal object in maintaining the collection is to 
provide an educational Illuseum of select economic 
plants, the products of Illost of which are famifiar to 
many people, while few Illay have seen the plants them
seives. 

milk of the cow, both in appearance and qual ity, that 
it is commonly used as an article of food by the peo
ple  of the places where the tree is abundant. Unlike 
many other vegetable milks. it is perfectly wholesome, 
and very nourishing, possessing an agreeable taste, 
and a pleasant balsalllic  odor, its only unpleasant 
quality being a s l ight amount of stickiness. 
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The plants have been procured, most of them, from 
botanic gardens throughout the world, whi le  others 
have been raised from seeds procured from their native 
countries. The collection is  kept in glass structures i n  
atmospheres suited to t heir respective requ irements, 
and the localities in this country where they wi l l  thrive 
the best i s  thus ascertained. 
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Adamsonia digitata.-This is the baobab tree, which 

is a native of Africa. It has been called the tree of a 
thousand years, and Humboldt speaks of it as" the 

Contel1t�. oldest organic monument on our planet." 
(Illustrated articles are marked with an asterisk.) Adamson, who traveled in Senegal i n  1794, made a 
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the plains of South America to elevations of 10.000 feet. 
It furnishes a variety of products. The plants form 
impenetrable fences, the leaves furnish fibers of  vari
ous qualities, from the fine thread known as pita thread, 
which is used for t wine, to the coarse fiber used for 
ropes and cable. Humboldt describes a bridge of up
ward of 130 feet span over the Cimbo in Quito, of 
which the main ropes, 4 inches in  diameter, were made 
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It is also used for making paper. The j uice, when 
the watery part is evaporated, forms a good soap, as 
detergent as castile, and wi l l  mix  and form a lather 
with salt water as well as with fresh. The sap froUl 
the heart leaves is formed into pulque. The sap is 
sour, but has sufficient sugar and mucilage for ferlllent
ation . 'rhis vinous beverage has a filthy odor, but 
those who can overcome the aversion to th is  fetid 
smel l  indulge largely i n  the l iquor. A very intoxicat
ing brandy is made from it. Razor straps are made 
frolll the leaves, and they are also used for cleansing 
and scouring pewter. 

Antiaris intoxia (the Upas T1·ee).-Most exaggerated 
statements have passed i nto history regarding this  
plant. Its poisonous influence is said to be so great as 

not only to destroy all animal l i fe, but even plants 

could not live w ithi n  ten m iles of it. The plant has no 
such virulent properties as the above, but, as it in

h abits the low valleys of Java, w here carbonic acid 
gas escapes from the crevices in volcanic rocks, which 
frequently proves fatal to animals, the tree was blaffied 
wrongly. It is, however, possessed of poisonous j u ice, 
which, when dry and m ixed with other ingredients, 
forms a venomous poison for arrows, and severe effects 
have been felt by those who nave c l imbed upon the 
branches for the purpose of gathering the flowers. 

Brosimnm galactorlendron.-'l'he cow tree of South 
Alllerica, which y ields a milk of as good quality as 

that from the cow. It forms large forests in  the  moun
tains near the town of Cariaco and elsewhere along the 
seacoast of Venezuela reaching to a considerable  height. 
In South America the cow tree is called Palo de Vere 

or Arbal de Leche. Its milk, which is obtained by 

making incisions in the trunk, so closely resembles the 

Cereus gigantia.-The suwarrow of the Mexicans, a 
native of the hot, arid and almost desert regions of 
New Mexico, found growing in  rocky places, in val
leys and on mountain sides. often springing out of 
mere crevices in  hard rocks and imparting a singular 
aspect to the scenery to the country, its tall !Items of
tell reaching 40 f eet i n  height, with u pright branches 
looking l ike telegraph poles for signal ing from point 
to point of the Rocky Mountains. The fru its are 
about two to three inches long, of a green color and 
oval form ; when ripe, they burst into three or four 
pieces. which curve back so as to resemble a flower. 
Inside they contain numerous little black seeds em
bedded in' a crimson colored pulp, which the Indians 
make into a p reserve. They also use the ripe fruit as 
on article of food. 

Draccena dl'aca.-The dragon's blood tree of Tene
r iffe. This l i l iaceous plant attains a great age and an 
enOrIhOUS size. The resi n obtained from it  has been 
found in the sepulchral caves of the C uanches, and 
hence it is supposed to have been used by them in em
bal ming the dead. Trees of this species st i l l  in  vigor
ous heaUh are supposed to be as old as the pyramids 
of Egypt. 

Mauritiajlexlloso.-The Moriche, or Ita pal m, very 
abundant on the banks of the Amazon, Rio Negro. and 
Orinoco Rivers. In  the delta of the latter it  occupies 
swampy tracts of land, which at times are completely 
inundated, and present the appearance of forests rising 
out of the water. 

These swamps are freq uented by a tribe of IndiarJs 
cal led Guaranes, who subsist a lmost entirely upon the 
product of  this palm.  and during the periods of the 
in undations suspend thei r dwel l ings from the tops of 
the tall stems. The outer skin of the young leaves is  
made iuto string and cord for the manufacture of ham
mocks. The fermented sap yields palm wine. and sti l l  
another beverage is prepared from the young fruits, 
while the soft inner bark of the stelll yields a farina
ceous substance like sago. 

Papyrus antiquorum.-The paper reed of Asia, 
which yielded the substances used as paper by the 
ancient Egypt ians. The underground root stocks 
spread horizontal l y  under the m uddy soi l ,  continuing 
to th row up stems as they creep along. The paper 
was made from thin slices, cut vertically  from the apex 
to the base of the stem, between the surface and the 
center. The sl ices were placed side by side, accord ing 
to the s ize required, and then,  after being wetted and 
beaten wit.h a wooden instrument unt i l  smooth, were 
pressed and dried in the sun.  

The collect.ion of economic pla.nts contains specimene 
of the bread fruit trees from South America, camphor 
trees from the island of Formosa, the South American 
trumpet tree, whose hol low branches are used for 
musical instruments, the tree from w hich the famous 
Peruvian barks are obtained, and many others equally 
interesting. 

The Speed of' a Horse. 

While the public is stil l  marveling over Salvator's 
wonderful performance in running a mile in 1·35?i. 

there are few who have, through comparison and 
analysis, sought to real ize what a terrific burst of 
speed th is  i s. It is nearly forty m iles an hour-a rate 
averaged by very few of our fastest railway trains. 
There are 5,280 feet in a mile, so that for every one of 
these n i nety·five seconds-for every beat of a man's 
pul se-t his wonderful horse covered fifty-five and 
three-tenths feet of ground. The shortest space of 
ti me noted by tha turfman's watch is a quarter of a 
second-an i nterval so brief that the eye can hardly 
observe, the mind can ha rdly appreciate it. Yet in 
every one of those 382 quarters of a second that 
magnificent creature leaped sixteen and three-tenths 
feet. Such are the amazing resul ts of careful breeding 
as exhibited i n  the American race horse. 

••• • 
Nitrate of' Soda. 

No manure that I have ever seen used, not even cow 
manu re, in which I have great faith, has produced 

such immediate effect in the growth. vigor, and full 

color of fol iage. Mr. J. J. Will i s. w riting in the Gar
denen' Ch1'Onicle. maintains t hat it is a most val uable 
factor in the  production of vegetable crops and fruit8. 
He strongly recommends it for strawberries, celery, 
cabbages, onions, in fact, for al l  ki tchen garden pro

duce. But he recommends It t.o be used in conj unction 

with ordinary manures. He says : "It  may be stated 

that nitrate of soda is not regarded as a substitute for 
other manures. 'faking h orticulture as we find it, we 
recommend n itrate of soda as the cheapest and best 
form in which to appl y nitrogen to plants. To those 
who are using ordinary stable manure we say, continue 
to use it, but use nitrate of soda in addition. "- W. 
Watson, in Garden ana Forest. 
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HABITS OF SNAKES. I posed of cement, sand, and gravel, was poured in and 

We publish elsewhere an article by Mr. G. R. O'Reilly. rammed. After sufficient time had been allowed, the 
of  the Royal Zoological Society of Ireland, who has wedges were removed, and the inner frame taken out, 
recently come to t h is coun t ry after extensive travels just as centers are struck, and then the outer frame 
th rough the wilds and j ungles of South Africa. South  �ould be l i fted off. The same platform could, of course, 
America and the West Indies. He has been traveling I be used for various sizes and several sections of pipe at 
in search of snakes and rept i les, w i t h  the view of study- one time, and cou ld  read i ly  be moved along from place 
in,. their nature, and he ha" formed a large and interest- to place ; although the whole operation was being per· 
ing collection, which he nas brought with h i m  to this 
country. W i th his kind assistance we have procured 
Bome interesting instantaneous photographs of  the  
position assumed by some of the more characteristic 
varieties of snakes when coiled either in sleep or in  
anger. Each picture is a study from life and  an exact 
reproduction from nature. 

The coils of many snakes when in repose and when 
on the defensi ve are eX'l.ctly similar, and it is  very 
d ifficult to tell whether or not a snake is asleep, from 
the fact that the eyes seem always open. They are 
closed by drawing the epidermis like a fi lm over the 
eye, but no external change is perceptible to the casual 
observer. If the engraving of the fer de lance is ex· 
ami nad, it  will be observed that there are two black 
spots on the head that appear to be eyes, but a more 
careful examination wi l l  reveal the true eyes higher up 
in the head and quite separated from each other. The 
black spots are . .  the pits " or hollows in the sides of 
the snout, and, strange to say, their function is a 
mystery to the nat u ralist. 

Mr. O'Reil ly handles the snakes with freedom, 
although the greatest care must be observed in hand
ling such venomous serpents as the labarri, the rattler, 
the moccasin, or the fer de lance. In col lecting snakes 
he !limply uses a long pole with the end bent at an 
angle of about 45°. 

This is laid over the back or neck of the victim, and 
when once he is firmly pinioned to the ground, the 
hunter grad ua l ly  approaches and seizes him about the 
back of the neck. Once fi rmly held in his grasp, the 
sna ke is thrown o"er the shoulder, and the prisoner is 
allowed to coil about pretty m uch as he chooses. Care 
must be taken not to al low the gri p on the neck to be 
relaxed or there w i l l  be trouble. N one of the snakes 
in this col lection has been muti lated by the extrac
tion of the fangs. 

As stated elsewhere, the labarri is one of the most 
subtile and deadly of serpents. Fearless, h e  will not 
ret i re before the approach of man, and wi l l  strike with 
deadly aim and without warning. Our rattlesnake 
seems almost harmless in com parison, as many a life 
has been saved by the  uninten tionally friendly signal 
of warning. 

The object of the rattle has al ways been a puzzle to 
the natural ist.  It is hard l y  to be conceived that Provi
dence, that is so k ind  in providing various living crea
tu res with weapons offensive and defensive, 8hould 
have furnished the rattler w i th an organ for warning 
off the very objects of its prey. Nor is it natural to 
sllppose that it would stil l cling to a hab i t  that appar
ently has lost h i m  many a d inner.  T h is is explained 
partly, perhaps, by the fact t hat the rat.tl ing is almost 
al ways the  nervous vi brat ion of the tai l, caused by 
fear or anger, which movement is characteristic also of 
the labarri, the fer de lance, and other varieties, as ex
plained elsewhere. Of course with the latter no sound 
is  produced. 

It is doubtful whether the  rattle comes into play or
d i nari ly, when the reptile is in search of food, unless 
he is suddelJ ly ,tart led or disturbed. Durin� the very 
wet seaSOIJS, tilt' rat t les 80meti mes bpcome soaked with 
water, and no 80u n d  is given out. At such a t ime he 
is particnlarly dangerons. Furthermore, in the tropics 
insects of the cicada kind are freq uently found whose 
characttrj,.;tic 60u nd is so sim ilar to that of the ratt ler 
that the warning of the latter is of l i ttle avai l ,  as it  is 
lost as a signal in the confusion of noises that fill the 
forest. 

formed by negro laborers, there was nothing wanting 
either in  strength or smoothness of the finished pipes. 
If I remember correctly, they had a rough rule of 1 

inch thickness of pipe for each foot of diameter. The 
ease and cheapness with which the cement can be 
transported, com pared with manu factured p ipe, would 
recommend th is form of construction, even if the actual 
first cost of material also was not less; in this case the 
chief cost was in  the cement, sand and gravel being 
generally found close at hand. 

I was also shown a very heavy retaining wall, 20 feet 
or more i n  height, on the concave side of  a sharp bend of  
the River Cobra, built  to support the rai lway embank
ment where exposed to the full effect of formidable 
freshets ; the wall was entirely of concrete from toe to 
coping, and had been

' 
in service for several seasons 

with absolute perfection.  
Concrete is uStd in  Kingston for architectural pur

poses to an extent we do not dream of here. They use 
it for arches, retaining walls, colonnades, the walls of 
houses, stairways, of which the enti re structure of  sup
porting members and treads is a homogeneous body of 
fine concrete, and, generally speaking, wherever we 
would use stone ; the quality is very strong, hard, and 
end u ring.-J. Foster tJrowell, Trans. Am. Soc. Civil 
Engineers. 

The Classification of Applications and Patents in 
the United States Patent Omce. 

Under the patent law of the U nited States, a thing 
to be entitled to protection by letters patent must be 
new and m ust posseS8 invention. 

Most things which are new are the result of the exer
cise of the inventive talents, and are therefore patent
able. 

To determine the novelty of a device for which a 
patent is solicited, and hence the patentability of the 
same, it  is  provided by statute that the Commissioner 
of  Patents shall cause an examination to be made of all 
previous patents relating thereto, or, as it is commonly 
termed, of  t h e" state of  the art." 

Th is  examination ,  when completed, is supposed to 
remove all dou bts as to the novelty of the thing in 
question and to determ ine  i ts patentability. 

Th is examination,  to be thorough, depends upon two 
th ings-the skil l and honesty of the members of the 
examining corps and a proper classification of inven
tions. 

A proper classification should be of such a character 
that the officer whose duty it is to assign appl ications 
for examination may be able to determine, by a care
ful inspection thereof, its proper place in the arts and 
to what class and d i vision it should be assigned. 

While the classification now in vogue is conceded by 
all to be the best which has yet been devi8ed, to any 
one who has carefully considered the matter it must be 
apparent that it has many defects and is open to 
improvement in many particulars. 

Under this classification, appl ications and inventions 
are assigned for examinatioll with relation to the par
ticular specific art to which they are more cl osely 
allied. 

Those inventions relating to the manipulation of 
metal are sent to the class of metal working; those 
relating to the mecha�ical treatment of paper to the 
class of paper mallufactures ; those relat ing to the 
treatment of leather to the class of leather working, 
and so on t hroughout the office. 

An application for a patent for a machine for rolling 
• • • • .. sheet metal is assigned to the division of metal work-

Use .. of Concrete in Jalllaica. ing ; one for ironing cloth is sent to texti les, while one 
I was in the island of Jamaica It few months ago, for ironing or rol l ing leather is Fent  to leather working, 

where there is very little, if any, good bui lding stone, notwithstanding that in most cases these machines are 
and concrete is used to a very large extent. analogous i n  cOllstruction and operation and can be 

The Jamaica Railway Com pany were then building interchangeably used. 
an extension of their line, and I was invited to examine As the courts have decided that an i nventor is enti
the works. Away up in the m onntai ns  they were build- tied to all the uses to which his i nvention can be put, 
ing concrete pipe culverts, of 4 feet diameter and over, a mach ine which has once been patented for one. pur
and they were doing it in a very successful way. I pose cannot be again patented for another purpose. A 
was much i nterested to see how easy it was to do what machine for roll ing metal or cloth can generally be 
with us at horne has general ly been considered not fea- used for rolling l eather. 
sible. Here, when we use pipe culverts for railroad Under the present classification, these three classes 
work, we usually employ extra heavy earthen sewer of machines are in three different  divisions of the office, 
pi pe or cast iron pi pe, e i ther of which is costly ,  and so that to be certain that a mach i n e  of one of the 
often difficult of transportation, but there they were classes is new, a search therefor must be carried on in 
easily and swiftly bui lding the cul verts right at the each of the respective classes or divisions wherein the 
site. They had a portable platform which could be others are classified. 
brought quite near, on w h i ch were ranged a n u m  ber These classes are in different rooms in  the Patent 
of spacing blocks conforming to the cirullJferen ces of Office and are widely separated, on different sides and 
t he inner and outer frames of cylind rical wooden d ifferent  floors of the build ing, so that an examiner 
IllOu lds. The frames were placed vertically on the who may be prosecuting a search for a machine of the 
platform,  secu red firml y at the bottom by the spacing kinds mentioned m ust tramp around the office from 
h locks, and clam ped together at the top, the proper room to room and floor to floor of this great building 
L,a'lge being maintained by double wedges between i n  order to make a thorough search, consuming much 
t.llp two hal ves of  the irmer frame; the concrete, com-I valuable time in his pilgrimages, and, perhaps, being 
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unfamiliar generally with classes other than his own, 
his search is rendered difficult and uncertain. 

This classification undoubtedly lends an air of  uncer
tainty to the search and to the novelty of many things, 
for if the examiner be a recent employe, and be there
fore ignorant of the existence of analogous classes. or 
if he be careless, and thus through ignorance or care
lessness fails to make an examination therein,  dupli
cate patents are liable to be, and as a matter of fact 
are, granted. 

Fortunately, the members of the examining corps 
are generally capable and painstaking men, who are 
alert and careful in the performance of their d uties, 
protecting equal ly the interests of the inventor and 
the pu blic, and to this fact is due the very few dupli
cate patents in the many thousands issued yearly. 

Another defect in the present classification, and one 
which cannot be too strongly condemned, is the facility 
with which an applicant or his attorney can practi
cal ly determine in what class his invention shall be 
exami ned and to locate the same therein. 

The assignment of the application is, in most cases, 
determined by the title which is given the alleged 
invention or the statement of invention contained in 
the specification. 

Let us assume, for an example, that a man has 
invented a machine for cutting fabric, either cloth, 
leather, or paper, and for some reason he desires this 
machine to be examined in the class of paper man u
factures. 

There are many reasons why he may desire this; be 
may be in a hurry to get an action on his case and this 
d ivision may be farther advanced in  date than another, 
or the examiner in this class may be known to have 
more liberal views than another; in this case, he sim
ply styles his machine  a machine for cutting paper, 
when his object is obtained, the case is assigned where 
he wants it  to go. The same is true throughout the 
office. A machine fur riveting sheet metal is assigned 
to metal working, but the same machine, if cal led sim
ply a riveting machine, and the statement of in vention 
shoul d  set forth that it was adapted to insert rivets in 
leather and other sheet material, would be assigned to 
the class of leat.her working. 

U nder the present classificat ion , one d ivision patents 
knives; another patents hay knives: another shoe 
knives ; another woodworking  knives, and still another 
knife erasers-five separate divisions granting patents 
for knives. 

There are at least three d ivisions patenting tacking 
and nailing machines, d iffering only in  the material 
into which they drive the tacks or nai ls. 

There are at least three d ivisions paten ting chains, 
l inks, etc. 

Is there any wonder that duplicate patents are some
times granted? 

The remedy for this state of affairs lies in the adop
tion of a classification which shall classi fy accord ing to 
mechanical constructions and the generic functions of 
machines and devices. 

Thus machines for cutting fabric, whether cloth, 
leather, or paper, would, under this classification, all 
be assembled in one division or class. All ri vptillg 
machines, no matter u pon what material they operate; 
all knives; all pegging and nai l ing m achines; all rol l
ing machines; and all chains, would be classified uuder 
their respective generic classes, such as cutt ing ma
chines, riveting machines, nailing machines, knives, 
chains, etc. 

This classification would result in the grouping of 
i nventions of analogous constructions and generic  func· 
t ions in a single division of the office and would reduce 
to a minimum the possibility of issuing d u plicate 
patents. This would arise from the fact that, these 
generic devices all being in one d ivision, the examiners 
would become more familiar with t hem, resulti ng in 
more certain and thorough examinations being made. 

The time now spent. by the examiners running around  
to  many different di visions would be  saved and  ut i lized 
in the work of examining, thus materially aId iFlg the 
advancement of the work of the office. 

Of course it is realized that it would be almost impos
si ble to devise a classification which would entirely do 
away with the overlapping of the classes, but the one 
suggested, it is thought, would reduce such overlap
ping to a very small per cent. 

A change must at some time be made, for it is becom
ing more difficult every year, with the e llormous in
crease in the issue of patents, to make thorough 
examinations. 

It is real ized that any change must necessarily be 
made graduall y, i n  order not to greatl y interfere wi th 
the work of examination; but with a com petent torce 
it could be done in a com paratively �hort t ime withou t  
retarding t h e  work of the office. T. H. A. 

THE magnetic needle points in the same direction as 
to the magnetic poles in all parts of the earth. The 
magnetic poles do not correspond with the axis of the 
earth, whiCh makes a variation of  the needle at places 
not on a meridian which coincides with both poles. 
The needle is never inverted, but dips as it approaches 
the magnetic poles. 
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A ROLLING PIN, ETC., FOR BAKERS' USE. 

A roll ing pin with which is separably combined a 
cake cutter, pie crimper and edge dresser, and a 
dredge box or sifter for flour, forms the subj ect of a 
patent which has been i ssued to Mrs. Jane L. Landrith, 
of Marshfield, Oregon. The device is  shown in  per
spect ive in Fig. 1 and in  longitudinal section i n Fig. 2. 

One end of the rol ling pin has a handle formed inte
gral wit h the body in the usual style, and the main 
port ion is hollow, forming a capacious floLlr recepta

cle . The opposite end has a reduced screw-threaded 
hol low exten sion, des igned to recei ve and removab l y 
retai n a t.h readed handle piece, preferably of tin, hav
ing an outer perforated cap plate, through which flour 
may be sifted from the central chamber. A radial 
thin flange is formed at the inner edge of the threaded 
portion of the handle piece, to which is affixed a fluted 

MRS. LaNDRITH'S ROLLING PIN, ETC., FOR BAKERS. 

short band or ring. The cylindrical portion and one 
handle vf the utensil are preferably made of glass, as 
a cool and non -absorbent material which does not re
tain the dough, to trim the excess of which from the 
edge of a pie plate the handle piece is removed and its 
thin flange used to cut off the surp lus, the fluted ring at 
the sallie t i llle impressin g  or crimpin g  the edr;e of the 
pie. This  fl uted ring is  also adapted to cut cake 
dough that has been rolled to the proper thickness, 
forming a serrated edge. 

• 1 . ,  • 
A SIMPLE AND COMPACT TYPE WRITER. 

The machine shown in the i llustration can be readily 
operated by one not famil iar w ith type writ ing, and is 
specially adapted for the individ ual or private use of 
those not em ploying professional type writers. I t  can 
be made at a low cost and is very compact, its base 
being  only about five by nine inches in size, 
and the dial plate about four i n ches iu diameter. 
Fig. 1 i s  a view of the machine  in perspec
t ive and Fig. 2 is a central vertical cross 
section. The paper carriage at the back has 
a flat lower portion which Illoves in keepers 
on the base, and has a rack on its inner 
side which is engaged and moved by a 
spring pawl, the notches on t h e  rack each 
corresponding to a letter space. 

In the carriage is mounted a rubber roll 
which serves as a feed roll and a printing 
platen, the rol l  having a thumb piece at one  
end by which i t  i s  revol ved, and a ratchet 
prevent ing backward movement, while the 
front upper portion of the roll is  loosely 
clasped by flat springs secured to the car· 
riage, to hold the paper in position and 
allow it  to be fed forward. 

Fixed centrally on the base to overlap the 
paper carriage and rol l is an inclined drum, 
surmount ing which is  a dial with a notched 
flange bearing the various characters to be 
printed, the notched flange serving as a guide 
to the printing lever, and causing it to des
cend accurately for each character. Within 
the drum near the top is a three-armed 
spider, and below is a central cross arm,  both 
centra l ly  perforated to receive a vertically 
movable sh aft. A central vertical tube has 
a slot near the top, beneath which extends 
an arm having lugs at its end, between 
which is pivoted the printing lever, the inner end of 
which is connected with a vertical shaft extending 
downward through the tube. Fixed to the lower end 
of the tube, and necessarily revolving with it, is a 
wide flanged hub, carrying an annular plate, the outer 
portion of w hich i s  slit radially to form flexible type 
fingers , carrying type or characters on their under 
sides near their outer ends, the upper and lower case 
type of each letter being produced on alternate fingers, 
a portion of this plate being shown in Pig. 3. 

A sleeve moves vertically on the tube and is held to 
the shaft by a pin, moving vertically with the latter 
and revolving with the shaft and tube. Pivoted be
tween lugs on the under side of the spider, as shown 
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in Fig. 2. i s  a curved lever, whose inner end i s  slotted as often as desirable. Materials rendered silky i n  th is  
to clasp a flange on the sleeve, whi le  i ts outer end way may be bleached by the same means as  those em
extends to the outer ends  of the flexible type fi ngers, ployed for real s i l k .  A l l  fabrics which have been t reated. 
so that when the sleeve is raised by the depression of by this process must be su bjected to a mechan i cal fin
the printing lever the outer end  of the curved lever is ishing, beetl ing, calendering, rubbing, brush i n g, pol
depressed, causing a character to be printed upon the i shing, and pressing according to the purpose for which 
paper by the flexible type finger im mediately beneath .  they are destined, in order to i mpart to them a glossy 
The cen tral shaft and the pri nt ing le ver are returned appearance and silky feel. 

to norlllal position by a 8pring, one end of which is  • , • , • 
fixed to the base , whi le i ts opposite end engages I AN IMPROVED FIRE ESCAPE. 
flanges on the bottOIll of the shaft. An e l bo w lever . " . . 
p ivoted on the base and a silll i lar lever p ivoted on I A deviCe, capab le of bemg exped itIOusly mampulated, 

the cross arm of the drum are so arranged, in con- to �o�er persons in safet� from th� u pper floors of h �gh 

nection with a spri ng, that each depression of the bUlldmgs to the ground, IS sho wn In the accompanymg 

printing lever causes the paper carriage to move 
the d istance of one notch, or the space of a letter. 
When the printing lever is  held down the carriage m!l.y 
be freely moved backward to posi tion for commenci n g  
a new l ine. Although t h e  d ial show n i n  t h e  i l lustration 
bears only upper case type, it i s  to be reme rn bered that 
there are alternate upper and lower case t y pe fi l lgers, 
the latter bei ug  those normal l y e m p loyed, but on de
pressing  a thulll b piece shown at the left in the  p i cture, 
u p per case characters w i l l  be pri n ted. Ink rollers are 
pivoted on the inner  sides of t h e  drum, in the path of  
the  type on the fingers. This  mach i n e  has  com para
t ively few pieces, so that it w i l l not read i l y get out of 
order, and for its operati on it is  on l y ll ecessa ry to place 
the paper in position, bring the print ing'  lever above 
the characters to be printed, and press down on the 
lever. 

This type writer has been patented by Mr. Joe L. 
Edland, of No. 73 Fourth A v e n u e, B rook lyn ,  N. Y . 

• 1 . '  • 
Silkified (; ottou. 

The invention of C .  Brodbeck . Paris, consists in ap
plying a solution of fibroine of si l k  to fabrics, threads, 
or fibers w hich ha ve been scoured, l ix iv iated,  and 
b leached, and the tissues calendered by frict ion and 
beetled. They are then h ydrated and  phy�icall y  mod
ified by passing them th rough a solu t.ion of caustic 
potash or soda of 1 '35-1 '40 sp.  gr. , or of sulphuric 

VIEREGG'S FIRE ESCAPE. 

acid of 1 '53-1 -56 sp. gr. In both cases a low tempera- i llustration, and has been patented by Mr. Henry Vie
ture of 4°_8' C. is req u i red. I f  ani mal fi bers are pres- regg, of Grand Island ,  Neb. A publ ic test was recently 
ent., no caustic alkalies can be used. Oel l ulose is  by wade of th is  device on a h igh bui ld ing at Grand Island , 
th i s  treatment freed from wost of the i m purit.ies which w ith results so enti rel y satisfactory that i ts merits were 
i t  contai ns  when im perfectl y bleached, which renders made the subject of a special test i m onial ,  which was 
the fixing of the s i lk easier and more perfect. After si gned by the mayor and chief officials, engineers and 
carefu l  wash i n g  and drying the fabrics or fibers are members of the fire department, and many prominent 
treated with concen trated solut ions of si lk, the fibroine 

I 
cit izens. 

being dissolved either in h ydrochloric, phosph oric, The body of the device consists of a d rum mounted 
or sul phuric acid, or in pure cu pram monium, etc. If to turn in a frame, an upwardly extending member of 
the sol ution of s i lk  is effected in Illore or less hyd rated wh ich has a h ook or l oop extension carrying a grooved 
sulph uric acid, the temperature must be about 0° C. , puJley, as shown in Fig . 2, the pulley being adapted to 
to avoid decompos ition. S i lk  in any forIll may be dis- travel on a track held in brackets ben eath the corn ice 
solved ; h e n ce IScraps, cocoon silk, waste silk , and other of the bu i lding, and being preven ted from leaving the 
material w h ich was h i t h erto practically ' useless may track by a pin project ing horizontal ly beneath the 
thus be uti l ized. P revious to  s i l k i fyi n g  cel l u lose fabrics track from the upper m e m ber of the frame. A gu ide 
they should be subjected to the action o f a met al l i c frame is horizontaJ ly  secured to the frame, the lower 

EDLAND'S TYl'E WRITING MACHINE. 

ends of the sides of w hich are united by a 
bar, and the drum is journaled at the inter
section of the guide frame with the side 
pieces of the mai n frame. The drum h as 
marginal flan ges and two spaced cent ral 
flanges, form ing a central ann ular channel 
of reduced diameter, in which is passed an 
endless chain, as show n  in Fig. 3, cleats or 
studs project ing into this channe l  from the 
side flanges to engage some of the l inks of 
the chain and prevent its sli pping upon the 
drum.  The chain is  designed to reach 
nearly to the ground,  where it passes around 
a pu l ley journaled in  a heavy block , having 
a handle, whl· reby parties on the ground 
may draw the chai n outward to faci l i tate 
the safe descent of parties from a bu i lding, 
such descent being made by sim ply gripping 
the chain ,  or all Y  approved form of har
ness may be e m pl oyed to be hooked to the 
chain l inks. To con trol the  descent, strap 
brakes are em ployed, en gaging the larger 
sections of the drum between the marginal 
flanges at each side, the lower ends of the 
straps being connected with the inner ends 
of levers pivoted on the lower cross bar of 
the frame, the outer ends of the levers 
being connected by an adj u stable bnil with 
a ring and swivel , from which a brake chain 
depends. By this means the brakes may be 

or tannic mordant, the selection of which depends appl ied by the party d escending, or by one u pon the 
on the color which the fabric is to receive. This i s  of ground below, to regulate as desired the speed of 
advantage in  combining the silk more intimately with 
the cel lu lose. The impregnation with the si l k  solution 
is effected by passing the material through a tight ly 
closed i m pregnating apparatus w ith only two openings, 
one for the inlet and the other for the outlet of the 
material. It then passes through a hot air drying ap
paratus, and subsequently through a second vessel 
containing liquids with which the solvents employed 
combine, the silk being thereby preci pitated upon and 
fixed in the pores of the fibers. The mater ial is then 
washed and dried. Should it be desired to increase the 

'amount of silk, the silkifying procetls way be reped-ted 

descent. 

• , .  t • 

THE enormous mass ef extra dead weight due to the 
carrying of the boil er, fuei and water in the old loco
motive will be entirely unnecessary in the railways of 
the future, which will be propel l ed electrically. Un
questionably th e fut.ure e lectro-locomotion will show 
a motor on every axle, or, at any rate, u pon two axles 
of each car. and every car run n i n g  as a unit, in which 
case they can run coupled together i n  a train or not, 
as may be convenient. - Philadelphia Press. 
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Pure Phosphoric Acid. 

A known q uantity of pure calcium phosphate 1s 
gradual ly  added to a slight excess of pure d i l ute hy
drofluoric acid, contained in a leaden or plat inum ves
sel, the m ixtura being well sti rred after each additi�. 
According to the Co mpt. Rend. , an energetic action 
til  kes place and considerab le  heat is evol veli. When 
E.: I the calci um phosphate has been added, the high 
temperature of the m ix ture m u st be maintained for 
some time in order to co ru pl "te the react ion .  After 
the rellloval by fi ltration of  the calci u m  fl uoride  which 
is formed, the solution of phosphoric aci d  is  evaporat · 

ell. At the point when the so l u t. ion COllimences to be
come viscid, the excess of  hyd rofluoric acid used is 
volatil ized. The evaporat ion is continued until a 
t h ick sirup, contain l llg  60 to 70 per cent of phosphoric 
anhydride, is  obtained. Meta and pyrophosphoric 
aci ds lllay be prepared by further continuing the evap
oration and heating. 

The various calciulll salts of phosphor ic acid de
scribed by Erlenmeyer may be read i ly prepared by 
adding  hydrofluoric acid to a large excess of calciu m  
phosphate, a n d  after mixing wel l ,  d i ssol ving o u t  with 
warm water the acid salts produced. Im pure phos · 
ph ates, such as bone ash, may be used for the prepara
tion of phosphoric acid , prov ided t hat the resultant 
acid, after being evaporated to carbonize the organ ic 
matters present, is di l uted with water, filtered and 
again evaporated. 

• • • • • 
RAILWAY COLLISION, ILLINOIS CENTRAL RAILWAY. 

Our engraving is from a photograph of a pair of 
locomotives 0 n 
the I l l inois  Cen
tral Rai l  way as 
t h e  y appeared 
after a coll is ion.  
Fou r  ptlrsons were 
k i l l ed and six in 
j u red. The New 
O rleans Picayune 
says : "At. 9 :45 0n 
the  n i g h t  of  June 
I !J, 1891 ,  t h e  north 
b o u n d  m i x e d  
freight tra in  on 
t h e  I l l ino i s  Cen
t ral Rai l way s ide ·  
tracked at S'l'l'age 
station, about five 
III i les from the 
ci ty, i n  order to 
gi ve t h e  sonth 
bou n d  c a n  n o n  
ball p a s  s e n  g e r 
t r a i n  a c l e a r  
track. By some 
u n a c c o u n t a b le 
means the switch 
was left open and 
the p a s s e n g e r  
train,  g o  i n g at 
full speed, d ashed 
into t h e  frei ght 
trai n ,  derai l i n g  all 
of the cars except 
the sleepers. 

J,itut i t i c  �Ultri cau. 
A Ne", Refrigerant. 

Chloride of methyl is useful as a lo cal refrigerator, 
but requ ires an expensive apparatus to util ize it. Dr. 
Redard, of Geneva, has therefore substi tuted chloride 
of ethyl in  p roducing local anoosthesia by refrigeration. 
I t  i s  a colorless l iquid of  an agreeable odor, and is con
tained in a sealed tube of  glass. When the point of 
the tube i s  broken off with pincers, the l iquid is  
allowed to escape in  a jet  directed on the part to be 
cooled. The jet can be readi l y stopped by the finger 
or a l i tt le  wax. Each tube holds ten grammes of the 
ethyl , a q uantity sufficient for lllost operations. Dr. 
Redard has fou n d  i t  useful in cases of sciatica, neural
gia, and toothache. The new refrigerant i� l ikely to 
be serviceable i n  the laboratory. I f  the jet be directed 
on a tube con tai n i n g  water, the latter wil l  freeze. 

• ' e ,  • 
Ilnlnigrat i o ll D u ri ng Seventy Years. 

The i m m igration i nto t ile  U n i ted S tates froUi 1820 
to 1890 is the subject of a special report which h as 
been prepared by Major Brock, the chief of the B ureau 
of Statistics of the Treasu ry Department. No official 
record was made of the i nflux of foreign population 
to th is  country before 1820, but t.he i m m igration from 
t h e  cl0se of the  revolutionary war to that t ime is es
timated at 225. 000 . The  arrivals of immi grants from 
1 821 to 1890 were 1 5, 641 , 688. The arrivals from 1821 to 
1830 were 143, 439 ; froll l  1831 to 1840. 599, 1 25 ; from 1 841 
to 1850, 1 . 7 1 3. 250 ; from 1�51 to 1 860, 2 , 598. 214 ; from 
1 861 to 1 870, 2 , 41j6, 75 � ; fro lll 1 8 71 to 1880, 2, !J44, 2!J5 ; and 
froUi 1881 to 1 8!J0, 5, 176 ,212. 

The followiug figures gi ve the arrivals of each na-

laborers, 1 .833,325 were of miscellaneous occu pations , 
73,327 made no statement in regard to occupation, and 
759,450 were without occupation. 

• • • • • 
Tile American Society of Microscopists. 

This  society w i l l  hold its thirteenth annual meeting 
in \Vashington, D .  C., A ugust 10, and will cont inue in 
session for five days. Its roll of act ive members com· 
pri ses about three hundred and fi fty names, incl uding 
the majority of m icroscopists i n  the United States. 
E " ery person interested in microscopy should belong 
to this societ,y, whether able to attend its annual meet
iugs or not, as the repOl·ts are well worth the small sum 
paid for annual dues. The qualifications for member
ship are sim ply that the appl icant must be respectable 
social l y  and interested in the use of the microscope. 

We h ave no dou bt a rich treat is in store for lll icro
scopists who can att.end the Washington meeting. 

The present officers of the society are as follows : 
Frank L. James, editor St. Louis Medical and Sur

gieal Jonrnal, President. 
W. H. Seaman , No. 1424 Eleventh Street, Washing

ton, D. C . ,  Secretary. 

C. C. Mel lor, No. 77 Fifth Avenue, Pittsburg, l>a., 
Treasurer. 

• • • • • 
The Cable Speed of Electricity. 

The experi ments n o w  in progress at McG i l l  College, 

Montreal , under the auspices o f  the British and Cana
rlian governments, to ascertain the longitude of Mont
real by direct observations from Greenwich, have led 
to the accomplishment of a remarkable telegraph ic 

feat. The English 
papers report it 
til us : . .  The first 
t h i n g to deter

m i n e  w a s t h e  
length of t ime i t  
took a telegraph ic  
signal to cross the 
Atlantic. An au
tomatic contriv
ance, whereby the 
land line could 
work into the ca
ble, was provided, 
and a du plex cir ·  
cu i  t was arranged, 
m that the signal 
sen t  fr.om Mont
real would go over 
t.he land li nes to 
<'anso (Nova Sco
t ia), thence over 
the cable to W a
tervil le, Ireland, 
and r e t  u r n  to 
Montreal I1-gain. 
A t tached to the 
sending and re
cel v I D g  appara
t ll S  was a chrono
graph, w h i c h 
In e a 8 u r e d  the 
time. Out of two 
h n ndred signals 

" The cars te le
scoped, the  mail 
car bei ng  thrown 
on top of the t w o  

RAILWAY COLLISION, ILLINOIS CENTRAL RAILWAY. 

�en t, it was found 
that the average 
t ime t a k e n  to 
cross the Atlantic 
and back again

engi nes, which were total wrecks. Engineer Mitchell ,  
of the passenger train , was fatal ly injured, and both 
firemen, Munn and Lawson, one white and one col
ored, were instantly killed, being jammed between 
two boilers. " 

The two locomotives came together with such force 
that they appeared to be welded together. 

Rapid lUarlne Engine Fitting. 

A smart feat of engineering has been performed at 
the Central Marine Engine Works, West Hartlepool, 
England, in the rapidity with which the screw steamer 
Si lv ia has been fitted w i th her machinery. The vessel 
was launched about 4 :30 P. M., on Tuesday, June 23, 
froUl Messrs. Irvine's shipyard, and proceeded under 
the sheerlegs at the Central Engine Works. The en
gines, which are of 500 indicated horse power, together 
with the large boiler and funnel and all the connections 
and fittings, were fitted on board in twenty-four h ours ; 
the making-up lengths of steam pi pe, the ladders , 

grati ngs, and plat forms were fitted and steam got up 
i n  the boilers, and the engines satisfactorily steamed 
in presence of the surveyors at 10 A. M. on Friday, 
June 26, the ve8sel steaming back to her berth in two 
and one-hal f days  from the time she left the stocks. 
This is an illustration of the advantages of modern ma
chinery and organ ization i n  facil i tating the output of 
marine machi nery , and i t  is  believed that so large a 
set of machinery has never previously been put on 
board in this short space of time. 

tionality during the entire period from 1820 to 1890 :  
Germany, 4. 551 , 719; Ireland, 3, 501 , 683 ; Englan d ,  
6,460,054 ; British North American possessions,1,029, OI:l3 ; 
Norway and S weden, !J43, 330 ; Austria-Hungary, 
464,435 ; Ital y, 414,513 ; France, 370, 162 ; Russia and 
Poland,  356, 353 ; Scotland, 329, l!J2 ; C h i na, 292 ,578 ; 
Switzerland,  176, 333 ; Denmark, 146, 237 ; all other 
countries, 606, 006. 

The only leading countries from which arrivals have 
fal len off i n  the last ten years are Francll and Chi na, 
the total i m migration from France from lii71 to 1880 
having been 73. 301 , and from 1881 to 1890, 51 ,440. 'I'he 
i m m i grat ion from China  amounted to 122,436 from 1871 
to 1880, and 51 , 469 d u ri ug the years 1881 and 1882, after 
which the Ch inese exclusion bill went into effect. 

The year of  the largest i m m igration yet re[Jorted was 
that which ended on June  30, 1882, when the arrivals 
were 788, 992. The ill m igmtion from Italy to the 
United States was 15,401 for the fiscal year 1881 ,  and 
s teadily increased unt i l  1890, when it was 52,003, and 
the present year, end i n g  June 30, 1891, when the total 
for ten months has reached 51 , 153. as agai nst  34, 310 
for the corresponding months of  1ii90. The immigra
tion from H ungary amounted in 1881 to 6, 826, and i n 
1890 to 22,062. The figures for ten months of the pres· 
ent year are 22 . 496 . The i m m igrat ion from Russia and 
Poland also shows a rapi d  increase, from 10,655 in  1881 
to 46, 671 in  1890, and 53, 350 for ten months of the pres
ent  year. 

The  classification of immigrants during the past 
decade as to occupation shows that only 26, 257 males 
were of the professional classes, 514,552 were likilled 

a d i stance of 8, 000 miles-occupied a t rifle over one 
second, t he exact time being one second and five-hun
d redths. Profe8sor McLeod is carrying on the ex peri
mentR w i th Mr. Hosmer, the manager of the Canadian 
Paci fic telegraphs. 

• • • 11 .  
A Young '''oman Obtai n s  an Engineer's Llcen�e 

1 11 Chicago. 
Chicago is a great c ity, enterpri8ing to an astonish

ing  degree, and i n  more t.han one respect is unlike any 
other city on this continent. She gained the world 
fair site over al l her com pe titors , and she now has a. 
woman engineer, who has successfully passed the or
deal of a rigid exalll i nation. 

A contelll Porary says she was not. tet off easily either 
because she was a woman ; in fact, the writer says her 
examination was, i f  anything, a l itt le  more severe than 
usual. 

The young woman walked into the Board of Exam
iners' room in the City Hal l ,  p resen t ed her application 
in  a manly way, deposited the official fee (two dollars), 
and then made her way into the l ine  of the applicants 
to await her turn. 

Among other questions she was asked was as to the 
size of  the blow-off required for a seven horse power 
engine, and what she would do i f  the val ve stuck fast. 
When the examination was finished, the exami ners 
wrote at the end of her paper " accepted , "  and Miss 
Da Barr is now a full-fledged l icensed steam enr:ineer. 

. . . , . 
THE cost of a palace sleeping car is $15,000; or if 

. .  vestibuled," $17,000. 
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THE NEWARK WATER WORKS. 
The water suppl y of the city of Newark, N.! J., has 

for some time been unsatisfa.ctory It is derived from 
the Passaic River, below the cities of Paterson and 
Passaic, so that the water is far from pure. Hitherto 
ll t'r consumption has amounted to an average of 
1 5,000,000 gallons a day, but recently on one day it 
rose to 24,000,000 gallons. 

The East Jersey Water Company is now rapidly 
constructing a new water plant designed to supply the 
city of Newark with water from a d istant portion of 
the Passa.ic water shed. The water works consist of 
two storage reservoirs, com lll unicating by natural 
water courses with an intake reservoir. The latter 
connects with a steel pipe four feet in diameter, which 
runs as nearly i n  a straight line as the inequalities of 
the country will permit to the present Belleville reser ·  
voir, and also to a high service reservoir situated on 
South Orange Avenue, in the city of Newark. 

The bird's eye view illustrates the general !'cope of the 
work. The right hand reservoir. termec,. Oak Ridge 
reservoir, is situated on the main stream of the Pequan
nock River. I t  is formed by an earth work dam with 
concrete core. The structure is over 40 ft. high and 
about 800 ft. long. To the left is seen Cl inton reservoir, 
situated on a branch of the Pequannock Ri ver, and 
formed by a darn of  the same general height and con
struction as above, but about 1,200 ft. long. The 
dams are fitted with gate houses and connect by 
natural water courses with the lower reservoir, termed 
the Macopin intake. 

The intake is formed by a m asonry dam, 25 ft. high, 
with a main portion about 250 ft. long, from which a 
spur 32 ft. high and about 150 ft. long runs into the 
side hill .  These darns are all established upon the 
sol id rock, granite underlying the entire region. The 
earth dams have spill ways at their sides; the masonry 
darn permits the waste to go directly over its crest. 
These three reservoirs and the natural outflow of other 
portions of the total drainage area of the Pequan
nock River constitute the water supply. One of the 
interesting features of this water supply is the fact that 
the two main reservoirs are about five miles back from 
the intake, Clinton reservoir being 300 ft. and Oak 
Ridge reservoir 200 ft. above it. The water, there
fore, in passing over this five miles and down several 
cataracts, becollles thoroughly aerated before it reaClhes 
the Macopin intake. 

The ground underneath the reservoirs having been 
thoroughly cleared from soil, stumps and trees, the con
struction of the dams was proceeded with. The earth
work of the upper two was deposited in six inch 
layers, thoroughly wet and rolled. The operation of 
construction of one of the earth work darns is shown 
in  the cut. The Macopin intake, built of masonry 
entirely, is 585 ft. above tide water ; its gate house IS 
provided with four main valves. One set can be used 
in an emergency to empty ; it  the other set connects 
with the conduit. 

The conduit consists of a 4 foot pipe about 25 miles 
long. It is made of riveted steel, with the longitUdinal 
joints double riveted and the circular joints single 
riveted only. Its thickness varies from one-quarter to 
five-sixteenths and three-eighth., inch, according to the 
head of water which it has to sustain . It  is made at 
a special shop at Paterson, N. J. , by the contractors, 
McKee & Mi l lson. The extreme range of temperature 
to which it is possible to be subjected is 45° Fah., 
while the probable variation is not over half this 
amount. The pipe is so designed that changes of 
length caused by variations of temperature can be 
safely borne by the elasticity of the whole structure. 
Starting from the intake, the pipe runs along the 
Pequannock River valley, thence to Pompton Notch, in 
Pompton Mountains, thence in  an almost straight l ine  
to what is known as the  Great Notch, in the Orange 
Mountains, thence it turns a little to the right, as 
shown in the picture, and runs direct to Newark. I n  
its course it runs up  a n d  down h ill ,  forming many true 
and inverted siphons, but never rising above a hy
draulic gradient of 2 : 1000. It crosses the Pompton and 
Passaic River� on steel truss bridges with stone piers. 
It is carried under the Pequannock and Second Rivers. 
Three times it goes under the Morris Canal. 

The general terms of the contract entered into be
tween the East Jersey Water Company and the city of 
Newark are as follows : 

The works are to have a capacity of 50, 000,000 gal
lons daily. Upon completion the city of Newark is to 
pay $4,000,000. For this it is  to have the privilege of 
drawing 2734, million gallons daily up to the year 1900. 
Until this period the company can draw all the water 
not used by the city of Newark. In 1900, Newark is to 
get possession of the entire water supply and is to pay 
t he company an additional sum of $2,000,000, the East 
Jersey Water Company operating and maintaining the 
works until 1 900. Before that time the company will 
have to build other works to supply its customers, 
meantime supplied from the Newark conduit. 

The work is in charge of Clemens Herschel, M. Am. 
Soc. C. E. ,  also M.  Inst. C. E. ,  who is engieeer and 
I!uperintendent for the company. 

As illustrating some of the modern uses of the Ion€! 

J cieutiftc �tuetican • 

distance telephone, it is interesting to observe how the 
office in New York, as well as the residence of the su
perintendent, is in constant telephonic cOlllmunication 
with different parts of the works. Telephones bei ng 
necessary for the operation of the works after com
pletion, they have been established for use during con
struction at the reservoirs, and a special instrument 
called the " Peram bulator " is kept moving in ad vance 
of the pipe laying. 

One of the cuts, showing the work upon the conduit at 
Stone House Brook, near Butle!', il lustrates the general 
character of the pipe laying. This part of the opera
tion is done by the contractors, T. A. & R. G. Gillespie, 
of Pittsburg, Pa. The reservoirs and dams are con
structed by the company under Mr. Herschel's direct 
superintendence. The thoroughness in the work is ex
empl ified in the case of Clinton dam, where 28 feet of 
drift was cleared away to reach the rock upon which 
to found the darn. At this depth several large pot 
holes were found in the ledge, showing that at sOllle 
remote period the rock had been exposed to the action 
of some heavy cataract. 

The work is progressing with great rapidity, nearl y 
a mile of the conduit is laid every week, and more 
than one-half is now under ground. 

• • • • •  
A SPRING EQUALIZER FOR VEHICLES. 

The illustration represents an improvement designed 
to prevent  the tilting of a vehicle, by d istributing the 
weight to bear evenly upon the springs, there by also 
contributing to their endurance and preventing the 
twisting of the king bolt. It has been patented by  Mr. 
Marshal T. Foster, of Piedmont, Kansas. F ig. 1 is a 
broken-away front view showing the application of the 
equalizer, Fig. 2 being a vertical longitudinal section . 
The springs are supported on the axle in the usual 
way, and to the axle clips, which are vertically slotted, 

FOSTER'S SPRING EQUALIZER. 

a back plate is attached by means of bolts extending 
through each cl ip, a sleeve or washer being inserted 
between the clip and plate to hold the latter and the 
equal i zer arms it supports a sufficient distance back be
neath the wagon body. 

The slots in the clips allow for the vertical adjust
ment of the bolts, and the plate is  also slotted to allow 
for further adjustmpnt in adapting the equalizer arms 
to the vehicle. The plate is alsu corrugated on one side, 
and the bolt carries a washer with silll ilar corrugations, 
so that when the bolt is t ightened in  place, the plate 
cannot be moved. The equalizer arills are laterally 
bent, and are pivoted at their lower widened ends be
tween the plate and a smaller rear plate, the two plates 
being connected by bolts which serve as pivots for 
the arms. The i nner extremities of the arills  are semi
circular in shape, and h ave interlockin g  cogs, so that 
when one is moved the other also will be moved, the 
outer ends of the arms, as shown in Fig. 1 ,  extending 
between rollers, preferably of rubber, pivoted in 
brackets attached to the bottom of the wagon body . 
Mounted on a lug on the center of the plate to which 
the arms are pivoted is a spring adapted to press against 
the arms to take up any lost motion.  This device may 
be employed with any kind of  vehicle, the depressing' 
of one of the equal izer arms by placing extra weight 
on one side of the vehicle causing the opposite arm to 
be also depressed, by means of the interlocking cogs, 
and thus keeping the vehicle body level and even at 
all times. 

• .  e . •  

" Staff''' for World's Fair Buildings. 

Thirty thousand tons, or two thou!'\and carloads, of  
" staff " will  be used in  the con struction of  the wain 

build ings of the Columbian Ex position . It has been 
decided that al l of the buildings wil l bp faced with this  
material . S taff was inven ted in France about 1876, 
and first used in the build ings of the Paris Exposi
tion in 1878 It is  com posed ch iefly of powd ered gyp
sum, the other constituents being alumina, glycerine 
and dextrine. These are mixed with water without 
heat. and cast i n  moulds in any desi red shape and al
lowed to harden. 

The natural eolor is a murky white. but other colors are 

produced by external washes, rather thaI! by addi  t ional 
ingredients. To prevent brittleness the material is cast 
around a coarse cloth, bagging or oakum. The casts 
are shallow, and about half an inch thick. They may 
be in any for Ill-in imitation of  cut stone, rock- faced 
stone, mouldings, or the most delicate designs. For 
the lower portious of the walls the material is m ixed 
with cement, which makes it hard. The material is 
impervious to water. 

. . . . .. 

Alleged Deceptions In German Steel Works. 

A correspondent writes as fol lows to the London 
Iron and Steel Trades Journal : The great lawsuit 
now proceeding at Essen ,  Germany,  in the matter of 
income tax defraudations, said to have been practiced 
for years by the directors and the principal em ployes 
of this, the greatest Gerlllan steel-making establ ish
ment, has suddenly taken a most startl ing turn. 

Mr. Wm. Baare, the director· general of the Bochum 
Union, and one of the greatest industrial princes of 
Gerlllany, holding the highest official and honorary 
posi t ion. has, in conj unction with others connected 
w ith these steel works, been accused of having for 
many years system atically and purposely defrauded 
the national, as well  as thp. Illunici pal, revenues by 
manipulating their income tax estimates in such a way 
as to avoid paying taxes on almost nine-tenths of their 
incollles. 

The Bochum Steel Works supply most German and 
a vast number of foreign and colonial railway admin
istrations and companies with steel rails, sleepers, axles, 
etc. , steel requisites for railways and railway carriages, 
etc. , and have always been looked upon as Al in every 
respect. 

But now the director-general and the board of d i
rectors of these great works are accused of having sys
tematically and purposely practiced, at all events con
nived at the practice of, the most audacious frauds 
possible for manufacturers and contractors. 

The accuser further says that " the Bochum Steel 
Works, in order to be able to get rid of their inferior 
steel manufactures, practiced another fraud, namely, 
su bstituted for the rails, axles, etc. , which had been cho
sen by the official examiner for being tested for their 
tensile strength, similar rails. axles, etc. , which they 
had specially Illade from the very finest • testing ' steel 
that could be manufactu red. The officially stamped 
rails, axles, etc., were surreptitiously removed, viz., re
placed by rai ls, axles, etc. , of much superior material, 
which had meanwhile been stam ped with the fraudu
lent stamps of the Bochum Works." The tests were 
made, and invariably pruved highly satisfactory. 

The accuser produced at once in substantiation of 
h is accusation a quantity of stam ps, of which in all 
some 57 were in use during the last 16 years; moreover, 
he produced orders to and receipts from the maker of 
such stamps; he also gave a number of railway acci
dents, etc. , which he alleges have been caused by 
breakdowns in consequence of the fraudulent practices 
of the Bochum Union. The public prosecutor at once 
stepped in and entered a separate action for wholesale 
commercial forgeries and defraudations alleged against 
Mr. Baare, his co-directors, and the Bochu m  Union. 

• .  e . •  
Pile Driving by Jets. 

Mr. Edward Hurst Brown gave a description before 
the Engineering Club, .. f Ph i ladelphia. of the applica
tion of a water jet to the d riving of piles for the board
walk at Atlantic City, N. J. 

The water was brought from the city water supply 
in a 2 inch pipe, extending along the line of the work. 
To the end of this pipe ( which was extended as the 
work progressed) was attached a 30 foot length of rub
ber fire hose terminating in an ordinary brass nozzle 
about 4 feet long, with an opening of 134 inches. 

The piles were swung into position by a rough but 
light tripod, provided wi th block and fall, and steadied 
in  place by the foreman, while one of the men held the 
nozzle of the hose vertically and close to the foot of the 
pile. Under the action of  the jet, the pile was lowered 
i u to position almost as fast 8S the men could pay out 
the rope, the nozzle follo wing it down. 

To d rive a pile from 6 to 10 feet i n to the compact 
beach sand req uired only from 30 seconds to 1 minute 
from the time the water was turned on the foot of the 
pile until the pile was final ly  fixed in position, the 
hose withd rawn, and the tripod removed. 

The instant the hose was withdrawn, the sand pack
ed at once around the pile, holding it, apparently at 
least. as firmly as if driven by a ram in the usual way. 
Should a pile be driven too far, it is easi ly raised while 
the  jet is on. 

The jet process has been successfully med in other 
parts of New Jersey. in some places through coarse 
gravel with stones 8 to 10 inches in diameter. but in 
such cases, of course, the sinking is less rapid than in 
the beach sand. 

When a city water supply is not at hand, a steam 
force pump is used. 

In 8inking p ipe wells t.he pipe itsel f may be u8ed for 
the jet, but the separate nozzle appears to be pref!ll 
able. 
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AUG UST 3, 1 89 1 . ] Jeitutif i c  �mtr i eau. 
Gums, Resins, and Balsams. 

In the following few notes on several of the better 
known gums and resins, I have adopted no systematic 

Garnets and Perldots. 
arrangement. Nei ther have I said all I should have To the Editor of the Scientific American : liked to have said concerning them. But as it was not 

Being intere�ted in an art icle by G. F. Kunz, in your consistent with the room at my disposal to mention all 
issue of Ju l y  11, 1891 ,  entitled " Gems of the United their various uses, I have suppressed the minor pro
States, "  I will  say that I spent three years in the vici- perties and given in  as few words as possible the more 
nity of the " garnets and peri dots -

, 
mentioned in that interesting features. 

article, and am very familiar with the particular place I have endeavored to give the name of the plant pro
where t hey are found abundantly_ ducing each variety, together with its uses, native 

I think that the author is misinformed in regard to cou ntry and other interesting items_ 
the finding of them. H e  say!', . .  they are collected The distinctions between gums, resins, and balsams 
from ant hills and scorpion n ests by Indians,"  etc. may be briefly tabulated as follows : Only the very smallest are so gathered, from the size Resins are the inspissated or  thickened j uices of 
of a pin head to about the size of a rape seed, wh ich plants. They are general ly  mixed with an essential 
are so thick and plentiful that they can be scooped up oil , are insoluble  in water, but are soluble enough in 
with  the  hands as  a person would scoop u p  water using eit her alcohol or the essential oils .  Their general cha
both hands. racters are inflammabi l i ty  and fusibility. Their ulti-

The larger ones are gathered after the rains, when mate components are carbon, oxygen, and hydrogen. 
they seem to come to the  surface. Gnms are soluble in water, but are insoluble in alco-I have an opal in my possession found at the same hoI. 
place which I consider a stone of m uch val ue. Balsa ms or gum resins contain a quantity of gum, EDWARD F. EASTMAN. are;partly sol uble in water, partly so in alcohol, or in  

Park City, Summit  Co "  Utah. other words, they take both alcohol and water to per-P. S.-I once sent a large bottl e (through a Prof. fectl y  dissolve them. 
Bib ikov) to New York City, for which my share (one- Gn1n arabic is produced by several species of acacia. 
half) of the receipts was $8. It is quite 'sol uble in water, but in alcohol, ether, and 

• 4 . '  • oils it is insoluble. It forms an acid solution, as perma· 
Jet PropUlsio n. 

late of lime is present. Several of the metal l ic  oxides 
To the Editor of the Scientific American : combine with it. It is very nutritious , so much so that 

The  snggestion of Mr. W. H. Wetherill , in your issue the Arabs who gather i t  nearly live upon it d uring 
of the 1 1 th inst. , that possibly the thrusts from a jet harvest t ime.  We import it from the Levant, Bar
pipe in termittently worked might prod uce greater bary, Senegal ,  Cape of Good H ope, India, Cairo, etc. 
propulsion results than the constant jet, is, I think, a Gnm senegal, the product of Acacia senegal. This i s  
step backward instead of forward. It has been the aim the best kind of Arabian gum. It  is much more clear 
of the friends of hydraulic propulsion to produce a than gum arabic, sometimes entirely white, in drops as 
powerful , medium, and constant jet ; powerful, in that large as a pigeon's egg. Its principal use is in the 
it would strike the wat er of flotation with such force manufacture of silks, muslins, crapes, etc. , to give 
as t.o impart to it  the resistance of a stone wal l ; me- them the req uisite amount of stiffness and glaze. I t  is 
dium (nozzles 12 inches in diameter for a Cunarder 500 also mixed with the colors in calico printing to give 
feet in length), so that  an excessively large quantity of them solidity .  
water wi l l not  be carried in the vessel, also presenting (fum tmgaeanth or gu m  dragon. This  is obtained 
orifices of a size that w ill not impair the strength of the from Astralagns tl'agacantha. I n  appearance i t  re
hul l ; constant, on the pri n cip le  of the screw propeller, sembles twisted ribbons, of a brown is h  white color, 
w hich has a continuous thrus t ;  no starting and stop- opaque and rather ductile .  When pulverized in a 
!ling, which create great waste of power. mortar it is  of a whi te color. The operation of pulver-

There is no danger of boring a h ole  i n  the water with izing is a d ifficult one, and should be performed in  a 
a constant  j et and  a p ractical size nozzle, as the pro- hot mortar, the  gum having been previously heated to 
pel l ing j et is constantly encountering a new quanti ty 2 12°  Fahr. This gum has a remarkable power of con
of the resist ing e lement w i th a greater directness and s istence, a smal l  piece swel l ing up to Illany times its 
power than that of the screw. I n  short, it  is no more own size. It  has not, however, such a strong power 
practical to have intermittent j ets than to have inter- of adhesiveness as g u m  arabic, but if equal parts of 
mittent screw propel lers. JOHN W. HAHN. the two be mixed together it forms a nice white gum, 

Newton , Mass. , Jul y 14, 1891 . very suitable  for fastening plants to paper, and other 
• • • • • natural history work. The tree is itself a nati ve of 

FrictIon of Belts o n  Pulleys, Etc. Crete. 
To the Edit01' of the Scientific American : Gn11/, sandamch. The product of Callit" is qnadri-

Will some one please give us the reason for the differ- �alvis is a native of Barbary. This gum is ch iefly 
ence bet ween the friction of a plane surface and that used in the manufacture of varnishes, for  which it is  
of a belt on its pul ley ? peculiarly adapted. The Turks em ploy the wood in  

According to the  established laws of friction , condi- the  construction of their m osq ues, it being very tough 
tions of surface being equal, it  is increase of weight and possessing great lasting qual ities. Importation 
rather than surface contact that increases friction.  about fifteen tons per annum. 
This applies to plane surface, but  not belt friction. We Ba1'ba1'y gum , a very dark looking kind produced by 
know from practical experience with belt machinery the Acacia gnrnmifera. I n  the manufacture of loz
that increased arc of contact without increased tension enges and confectionery i t  has valuable qualities. It 
increases friction. cal ls for no special comment. We import it  from the 

The reason for this difference between plane surface Morocco coast .  

Northern Africa. T o  obtai n the  resin the bark is cut 
transversely, after which the mastic flxudes in small 
d rops and either hard�ns on the bark or falls to the 
ground ; that which fal ls to the ground is' the inferior 
quality. It has a fragrant smell, and is  much used by 
the Turkish ladies in their toilet. A fine varnish is 
made from it. Dentists also use it  for stopping hol low 
teeth. About ten or twelve tons are imported annu
ally, mostly from the Levant. 

(}-um' da rnma1' ; this is a l ight colored substance 
which is obtained from the Pinus dam mara, native 
in India, from whence it is exported. It  is very use
ful iIP making ,varnishes, especial ly  photographiC. It 
is soluble in benzole, only partly @o in alcohol, and iil 
used sometimes as a substitute for Canada balsam. 

(Jwn gamboge, a product of  Hed1'adendron gam
bogioides, native on the Malabar coast and in Ceylon. 
It is a gum resin, and il! obtained by puncturing the 
bark of the tree when the flowers begin to appear. 
We know it best by its appearance in amorphous 
masses, but it also takes the form of hol low rolls and 
solid  cylinders. The best hol low rol ls come from 
Siam. From th is gum the beautiful yellow color of 
gamboge is manufactured. 

Gutta pe1'cha, the inspissated j uice of Isonandra 
gntta. When freshly gathered it is rough, dry, slightly 
soluble and very inflammable. To render it fit for use 
it is  immersed in  boil ing water ; this softens it  and 
makes it  capable of being moulded into any shape, 
which it  retains when cold. 

The j uice is found between the bark and the wood. 
Its uses are too numerous to ISpecify, many being too 
well known. 

Caontchoue, India rubber, is the product of many 
eu phorbiaceous plants. We get most of it f rom the 
Brazils and Cen tral America. In B razi l  it  is obtained 
from the Siphonia elastica, which grows to a height 
of  be t.ween fifty to sixty feet., and in CeDtral America 
it is  obtained from Castilloa elastica. roost of th at 
we now use comes from Central America, where the 
j uice is s imply col l f'cted i n to cups, from incisions made 
in  the bark. To coagulate the milky ju ice and con
vert it into rubber fi t for exportation, the j uice of a 
vine cal led " achuca " is mixed with it, and so powerful 
is its action that five or six minutes is sufficient to 
produce coagulation. The B razilian method slightly 
differs. The j uice is first coll ected in  clay bowls, it is 
then Rmeared over various shaped moulds, m ade also 
in clay and taking the form of bottles, balls, spindles, 
etc. Successive coats are laid on, each one baving 
previously been allowed to thoroughl y  dry, either in 
the Bun or in  the smoke of a fire, which blackens it. 
When a sufficient thickness is  obtained, the clay is 
washed out, leaving the India rubber ready for exporta
tion. 'l'he  trees yield twenty or thirty gallon s of juice, 
and when we consider that each gallon will  produce 
two pounds of market India rubber, the harvest is not 
so bad. Other t rees producing caoutchouc are Siphonia 
brasiliensis, S. lutea, and S. bl'evijolia. 

Dext1'ine, British ["urn, torrified starch . To produce 
this ! �um, starch is ' ,eated until vapor rises ; by this 
procedure the starch becomes sol u ble both in cold and 
hot water, and all its gelatinom character disappears. 
It can also be made by moisten i n g  1,000 parts of dry 
starch with very d i lute nitric acid.  It is formed in 
sma.ll  blocks and dried in the open air, afterward 
being placed in an oven heated to 152°. Af ter this 
they are pulverized and again dried by heat. In color 
dextrine is pale yel low,  inSOl uble in alcohol . more 

and belt friction does not appear to be well understood, G111n gedda, an inferior quality of the 
if known at all .  I have been pumping the scientific Redd ish color. 

foregoh.g. flexible and not so brittle when dry as g u m .  Dex trine 

world some time for the reason, and without success- Canada balsam. This is supplied by the A bies bal-
have been told there has never been any given. samifera. It i s  contained in blisters in the bark. The 

Chetopa, Kansas. J, A. LOUGH. bl isters are punctured, and the balsam is collected as 
[The laws of friction apply to belts as well as to it exudes. This is a most useful substance, being in 

plane surfaces, only that we do not i nterpret them great demand in a n umber of man ufactures, etc. It is 
according to the facts as they are, and not as we care- used in cementing lenses together. In microscopy 
lessly see them. comment is needless, but besides being an excellent  

A flat su rface contact may be in creased without add- p reservative, i t  gives great transparency to the object. 
ing to the gross weight on the whole surface, and the We import nearl y all of i t  from America. 
friction may not vary. With a belt, every inch that it (}-uaiacnm. This  resi n exudes from the Gnaiae1.tm 
is w rapped on the circu mference of a pulley adds an officinale, a native of Jamaica and the surrounding 
increment to the frictional weight. The law of th e islands. A piece of paper treated with tincture of 
com position of forces fairly demonstrates the belt lap guaiacum takes on a green tint under the violet rays, 
question, and may be illustrated thus : A belt lapping when exposed to the prismatic spectrum, through oxi
one-q uarter around a pulley with one hundred pounds dation . Red rays destroy the color. Solubility , 90 
tension each way w i l l  have a total pressure on  the per cent in absolute alcohol .  Lign um vital, the hard
pulley by the formula for the resolution of forces of est and heaviest wood known, and which si nks on 
141 pounds. If the bel t laps on one-third of the pul- being placed in  water, is the timber of this tree. 
ley, by the same form ula it will have a total pressure Copal. This is the product of several leguminous 
of 174 pounds ; and if i t  laps on one-half of the pulley, plants in Africa, East Indies, South A me rica, and 
it will have the total pressure of 200 pounds.  In this Australia. It i s  generally seen in large angular lumps, 
way, if  continued for more than one-half of the circum- often as large as a hen's egg, of a bright  yellow color, 
ference of the pulley, the pressnre will be proportion- and very transparent. The African variety is of a 
al ly increased. darker color, and not so transparent, its surface ap-

Therefore we may safely infer from the facts that pears dusty.  The Australian is the largest. That 
the law of friction is  correct ; but its application can- from the East Indies is  the product or  Hymenrea eonT
not be applied to elastic bodies drawn over cylindrical baril. In lumps sometimes nearly square and gener-
surfaces by its broadest terms.-EDl'rOR. ] ally covered all  over with slight indentations. It is 

• ' . ,  • known as gum ani me. Chiefly used for fine varnishes. 
FOR a good solution for removing the blue from steel j Gum mastic, the prod uct of Pistacia lentis0U8. In 

so as to leave as clean as before coloring, try acetic small ovoid and roun d  tears about the size of a pea and 
acid, or solut ion of chloride of tin (stannolls chloride). rather ilattened. The tree is a native of Chio and 

and starch have the same chemical com position,  C.H I O  
0.. The gum on the back of postage stamps is  dex
trine. 

Turpentine. This valuable fluid is the. product 01 
several trees, principal l y  Pinus palust1'is and P. treda. 
Most of it comes from the Uni ted States, general ly i n  
large barrels, of t h e  consistence o f  t reacle o r  honey. 
The oil is obtai ned by disti l lation and the remainder 
is the common resin, sometimes cal led rosin, which is 
applied to a variety of uses. There are several 
kinds of turpentine, viz. , Venice turpentine, procured 
from the Abies larix, Strasburg, from Abies pectinata, 
Bordeaux turpentine, from the  Pinns pinaster, and 
Chio turps, from the Pistacia tel'ebinthis. 

(fum thus or frankincense, an odoriferous product of 
the Boswtllia serrata. It is of sl ight use except for its 
odor, wh ich the Roman Cathol ics turn to account in 
their churches. Employed also b y  the ancient priests 
of Egypt, its odor destroying the foul em anations from 
the sacrifices. It is i m ported from India and some· 
times the Levant. 

LJ,safreUda (Narthex asafretida). This flow s  from in
cisions made in the root of the tree. In color it it! 
milky white, but after it has been dried it takes on a 
pinkish tint and is curiously mottled. It has a most 
unpleasant odor. Afghanistan and Persia is  the home 
of the tree. It  is used medicinally as an an ti-spas
modic in cases of asthma. -H, Dnrrant, Hardwicke's 
Seience-(Jossip. 

.. 1 . 1 " 
ZINC expands up to the melting point. A bar of ham

lllered zinc 6 in. long wi l l  expand one one-hundredtla 
of an inch in raising the tem9er.ature 100· Fah. 
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THE GREAT DAM AT BEETALOO, AUSTRALIA. 

We give illustrations of what we understand is the 
largest reservoir dam in the southern hemisphere, and 
which has been recently com pleted by Mr. A. B. Mon
crieff, M. L C. E. ,  at Beetaloo, South Australia, for the 
government of the colony . The principal picture gives 
a general view of the work as complete. whi le  the pro
file, plan, and arrangement of by-washes are clearly 
shown in Figs. 3, 4, and 5. The structure is of concrete, 
110 ft. h igh from the bed of the creek to the top of  the 
dam, and 580 ft. long, being curved in plan to a radius 
of 1 , 414 ft . , as shown in Fig. 5. The width at the top 
is 14 ft. , and the profile of the section has been de
signed in accordance with Rankine's rules. The width 
of the section at the foundation is  110 ft. The crest of 

Jcirntifi c 1\tutritau. 
took the work in hand, and has now brought it success
fully to completion, as already stated . The quantity 
of concrete used was 60,000 cubic yards, the net time 
occu pied being about 2� years. The stone and sand 
were obtained in the vicinity, but the cement was im
ported . S pecial machinery was used for m ixing the 
concrete and depositing it in  place. The net cost of 
the dam has been $585,000, or rather less than $10 per 
cubic yard of concrete in place. 

The foregoing particulars and illustrations are from 
a recent n umber of Engineering. It is interesting to 
com pare the described structure with a proposed work 
for a similar purpose, the construction of which was 
at one time strongly urged, but is at present held in 
abeyance. We al lude to the proposed Quaker Bridge 

r AUGUST 8, 1 89 1 •  
Electrical Observations o n  the Boher Sonnbllck. 

From the results of a series of experiments and of 
observations on the Hoher Sonnbl ick at a height of 
10, 168 ft . above the sea level, Profs. Elster and Geitel 
draw the following conclusions in the Wiener Berichte : 
L The intensity of the most refrangible rays of the 
sun's spectrum, as measured by its d ischarging action 
on negatively electrified surfaces of amalgamated zinc, 
increases with the height above level ground, in such 
a manner that at a heigh t of 10, 1 68 ft. it is twice as 
great as on ord i nary level ground.  2. Notwithstanding
this increase, no new acti nometrically  active substallcP� 
were discovered . 3. Waterfalls can produce negati ve 
falls of potent ial i n  a va l ley, and even to considerab le 
heigh ts, 1 ,600 ft. 4. Before the outburst of storms 

i 
. , 
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THE GREAT CONCRETE DAM AT BEETALOO, AUSTRALIA. 
the by-wash, which is 200 ft. wide, is 5 ft. below the 
crest of  the dam. The reservoi r  behind the dam, when 
full,  will  be 1?4' m iles long, w ith an average width of 
8 chains, forming quite a fine lake. The capacity, un
der these condi tions, will be 800, 000,000 gallons, a large 
q uantity, but not too much for the district to be sup
p l ied, which has an area of 1 , 715 square miles. Eight 
separate townships are to be suppl ied from th is  source, 
in addition to pastoralists and farmers. Alread y 255 
mi les of pipe have been laid, the largest size being 18 
inches in diameter and the smallest 2 inches. All these 
pipes have been manufactured in the colony, and the 
engineer has expressed himself well satisfied with the 
quality .  

The work of  building the dam was commenced i n  
18Sg, n nder t h e  su perintendence o f  Mr. Mestayer, 
M. L C. E. In May of the same year, Mr. MoncrielI 

dam, on the line of the Croton water works of New 
York City.  

The Quaker Brid� dam , as planned , was to have a 
foundation 69 ft. deep at the deepest PlHt, and above 
this the dam proper was to rise 192� ft. Width at the 
base, 200 ft. , at the top 22 ft. wide, with roadway there
on. Length of  the dam at coping 1 , 350 ft. Length at 
datum level 510 ft. Width at that level 172 ft. Foun
dation concrete. Main dam rubble masonry. faced 
with stonework. Estimated to cost $5, 000,000. The 
estimated impoundage of water to be held by this 
dam was th irty-two billions of  gal lons, or sufficient for 
160 days' supply for the city of New York, using two 
hundred millions of  gallons daily . 

.. I e  • •  
BELTS that sl ip frolH overwork IU'" benefited by lag

ging the pulleflil. 

observed on the  16th, 18th, and 20th July, 1890, the 
posi tive fall of potential , w ithin the cloud w h ich sent 
only a small q uantity of rain, sank slowly do w n to the 
val ue zero, at which it then remained for a long t ime, 
perhapl! two to th ree hours, unti l  the electrical process 
in the cloud defin i tely came to an end. 5. In storm 
clouds the atmospheri c elpctricity u sua l ly  changes its 
sign after a di8�harge of l ightn ing, as with storms in  
the plain. 6. St. Elmo's fire was found to cons tant ly  
accompany storms ; i t was not  found that negative St. 
Elmo's fire was more in freq uent than positive. 7. The 
observation that negative St. Elmo's fire follows blu ish 
ligh t ning, and positi ve, reddish l igh tning, was fre

quently con firmed. The d irection, then, of the elec· 
tr ical current which traverses t.he atmos phere in the 
form of lightning app�ar8 to have an influence on the 
color of liahtniDi. 

© 1891 SCIENTIFIC AMERICAN, INC.



AUGUST 8, 1 89 I . j 
Another Sub,vay under the Thames. 

An iron subway or tunnel  u nder the r i ver Thames 

just below K i ng"�ton B ri d g e  has recen t l y been COlll 
pleted for the Southwark and Vauxhall Water COlli
pany, under the d i rect ion of their engineer, M r. J. W. 
Restler. T h e  w ork has been carried out by Messrs. 
John Aird & Sons, who are the contractors for layi n g"  
the main pi pe s of this  company from H a m p �olJ t o  
N unh ead ,  of w h i c h  the su bway forms a part. T h e  n e 
cessity for the w o r k  h a s  arisen from t h e  circu lllstance 
that t h e  populat ion of the large d iirlrict served by th i �  
com pan y  h as great l y  i ncreased. The n e w  scheme i l l  
its  entirety consists of  a cast iron m a i n  p i pe, 4 2  i nch es 
in d i ameter, running from Ham pton to N u nhead. I n  
t h e  tun nel the mai n is  divided into two pi pes of 31  
inches diameter ; but elsewhere t.hroughout th e length 
it i s  a 42 inch p i pe.  The main commences at th e  COlli' 
pany's works at Ham pton , and a fter passi ng under the 
river at Ki ngston i t  con tin ues along main road s and 
across fields by N orbiton station over Coom be Hill  via 
Rayn es Park and Merton Abbey to Tooting, thence 
via S t.reatham, crossing the C roydon R0ad and Streat
ham Common, to T u lse H i l l ,  past Dul wich College, 
across Dul w ich Park, and by Honor Oak to the N u n 
h ead reservoirs o f  the South wark and Vauxhall Water 
Company. 

On tbe route between K i n gston and Nun head, the 
mai n passes five ti mes through su bways constructed 
under the London, Brighton & South Coast Railway 
and its branches . The total length of the m a i n  is 
about 15� m iles. The tunnel i s  of  a circular sect ion,  9 
feet in d iameter,  and is constructed of cast i ron p lates 
1 i n ch th ick,  bolted together in segru ents, an d  i n 
len gths of 18 i nches . T h e  mpthod em ployed i n  d riving 
the tunnel  and fix i n g  the p l ates i s  s i mi lar to t.hat 
adopted in the const.ruction of the City and South 

�'itttt iti ' �mtrt ,au. 
contai ned in i t. I I I t i l e  <,ase of tea th ... p roporti olJ Ill a �  
vary from o n e  to two pa rts of  an i lllai su bsLance t o  ten 
parts of tea. -H. Grill/shaw. 

. 4 . , .  
CHARACTERISTIC POISES OF SNAKES, 

BY G. R. O"RE [LLY. 
Sn akes assll me m a n y  aLtitudes when on th e defen-

THE RAT TLESNAKE IN THE ACT OF RATTLING. 

si ve, and show their excitement in many d i ffere n t  
ways. F o r  instance, t h e  rattl esn ake does not h iss, b u t  
v i brates t h e  extremity of h i s  tail .  p l acin g  i t  i n  a som e 
what vertical position, w hile  t h e  c ribo, of Trinid ad 

lapped round a branch. and saves his breath rather 
t han waste it  in  h issing. The body of the boa is usu

al l y flattened at the points of contact with the limb, 
and th is serves to give him greater p urchase and a 
better hold in striking at his prey. The boa's head is 
al ways advanced. 

The vipers, o n  the contrary, h old the head rather 
d ra w n  back, and most of them keep it somewhat down. 
T h e  terrible fer de lance, of the West Indies, and the 

l abarri, of Demerara, as shown in the cuts given,  reo 

main carefully coiled. The traveler who h as wandered 
on South American ri ver ban ks will  never forget the 

' coiled death dealer l abarri (Bothrops atl'ox), which , 
ready alike for enemy or prey, refuses to move from 
his path.  In color he is  like the dead l eaves of the 
forest among which he lives. This  renders h i m  very 
difficult to see, and so adds considerably both to the 
apprehension and to the danger of h un ters an d  others 

w h ose busi ness or pleasure leads them to jo urney on 
foot through these tangled tropical w i lds. When he 
stri kes, his head, with perhaps t wo-thirds of his body, 
i s  �hot out l i ke l ightning. This snake will  strike again 
and aga i n ,  u n l ike the rattlesn ake, the bush master, and 
others that are usually sati�fied with one inj ection of 

poison. 

The fer de lance makes his home in the cane fields of 
Martin i que. His coil i s  exactly l ike that of the labarri. 
And so with the bush master of Demerara (Laehesi8 
mutus). The t hree last mentioned species all vi
brate the tail .  The coil  of the rattlesnake i s  not so 
com pact. Anot her snake that has a pe�ul i ar charac
teristic is the lora (Ahcetu lla liocerca), of Venezuela. 
He is a w h i p-l i ke d i urnal t ree snake, of four or fi ve 
feet in length and h a l f  an inch in d iam eter at his 
t h i ckest part. His colorin g i s  of the richest im agi nable 
h ues. The h ead and back are of the most beautiful 

green. Along each side is a 
band of gol den yel l o w  and 
ben eath h e  is of a m other 
of pearl w h ite. His h ome is 
among the flowers of the 
vine-laced forest. There h e  
l ies i n  wait f o r  h i s  favorite 
prey, the h u m m i n g  bird, or 
chases the agile tree lizard 
from branch to branch. In 
Tri n idad he is  often seen i n  
t h e  gardens of ·lIe town of 
Port of S pain. 

L o n  d o n  E l ectric Rail way 
frolll Stoc k w e l l  to London 
Brid ge. An iron sh ield of 
s l ightly larger diaru eter t han 
the tunnel  itself is forced 
for ward into the clay by 
means of  powerful h yd raulic 
jacks, for a d istance of about 
18 i nch es, sufficien t to i nsert 
one ring of the cast iron 
plates. The plates are then 
fi xed and bolted together in 
position, a n d  the shield im
pelled f o r  w a r  d as before. 
[This is the Beach h yd rauli'.l 
shield, an Am erican i n ven

tion, firlSt used in construct
ing the short section of rail
way tunnel u n der B roadway, 
New York, 1869-1870.-Ed . S.  
A . ]  By these means the earth 
in the tun ne l i s  taken out as 
nearly as poss ibl e to t he pre
cise dimenlSions of the i ron 
ring to be i n serted ; but i n  
order t o  make t h e  wor k per
fectly solio. and secu re, a 
grouti n g  of l i q u id ceruent was 
forced in beh i n d  and around 
the ri ng when :final ly .fixed, 
thus fi l l i n g  up every possible 
Rpace. fissure, and crevice be
t ween the i ron and the s u r

A TREE SNAKE (XIPHOSOMA HORTULANA) COILED FOR STRIKING. 

If y ou approach him too 
closely, he gets ready for de
fense i n  a strange way ; for 
w h i l e  other snakes as a rule 
keep their mouths closed,  the 
lora, like a scol ding w i fe or a 
nois y politician, keeps it open 
all the ti me, but all this fuss 
DJeans noth i ng ; as he is not 
poisonous and can k i l l  noth
ing l arger than a h u m m i n g  
bird o r  a s lIlal l  l i zard . H is 
h ead is raised,  flattened and 
d ra w n  back ward , and his ap
parently toot hless mouth is 
ever constan tly open to its 
wid est e x t  e n  t. H e  bites 
fi e r c e l y, neverth el ess, at 
w h atever ap p roach es him. 
T h e Iiquer (Dryiophis acumi

rou n d i n g  cl ay. T he progress m ade i n  this way was 
very rapid, as man y  as eigh t 18 i nch rings or 12 feet of 

t u n nel i n g  being someti mes co m p l e t e d  in 24 hours, the 
w h ole work of tunnel in g under t h e  river, a d istance of 
about 190 yard s, having been act ual l y  com pleted in  9 
weeks. It lllay be men t ioned , as a somewhat remark
able circumstance, that 

the depth between t h e  
top of t h e  tunnel a n d  
t h e  b e d  of the r i v e r  was 
i n one place not greater 
than 2 feet 6 inches . 
T h e  whole length o f  
the tunnel i s  i n  t h e  
London clay . 

------.���.------
To R emove Tannin 

:from 'rea. 

(SpUotes cOl'ais) , and other sn akes w i thout rattles v i 
u rate t h e i r� hori zont.al l y. Many African species seem 
fon d  of  h issi ng, an d  the A merican varieties of shak i u g  
their tai ls .  

The boa con strictors hold the head well above the 
ground, while the n eck i s  bent into a series of S like 

nata) acts  similarl y. b u t  does not bite at all .  
Among the E l a pidre we find two of  the most oppo

s i t e  man ifestations, for, w h i le the cobras flatten t h e  
n eck a n d  stan d  u p  perpen d i c ularl y, facing their assail
a li t., the coral snakes nei t her flatten themselves o u t  
nor  staud u p ,  b u t  l i e  as close t o  t. h e  ground a s  possib le. 

with the head placed 
s ideways to the obj ect 
of dan ger. 

Most snakes inflate 
t h emsel vel' somewhat 
when excited , : b u t  some, 
l i ke the s m al l  :water 
suake of Tri n i dad, Hat
t en t hemselves out as if 
they had been pressed . 

They neither hPss, at 
l east a udibly, nor vi
b rate their tails.  'I'his 
water snake is the :ouly 
one I know t h at can 
actually jump.  I have 
k n o w n  one ten inches 
l o n g  to ju.m p fifteen 
i nches from the ground. 

The tan n in present is 
absorbed by mean s of 
s u i table ani mal sub
�t ances, such as h orn 
shavings, dried al bu
men,  h ide cl i pp i ngs, 
and the l i ke. It is  pre
ferable to add the ma
terial to the tea in the 
dry condition before the 

infusion is  made. But 
it may also be added to 'IHE COIL OF THE FER DE LANCE lVEl'O OMO USJ. THE LABARRI (VENOMOUS) READY TO STRIKE. 

IT h a �  been concl u d ed 

that w hate ver prese r va
ti ve  is to be ap p l i ed,  
t.he tim ber for p i l es, 

the in fusion, or the infusion may b.- passed or filtered 
through a layer of the substancp T h e q n a ntity of 
ani mal substance to ue added to tt.6 tannin-cof!tainlng 
material must be determined by the a.w.ount of tannin 

curves, as lIIay be seen i n  the engravi ng of m apan a r i ,  

Xiphosoma hortulana, 8 tree h o a  o f  South Ameri C'R, 

a bold biter, wbo considers excitement in  a warrior i n 

judicious. Consequently h e  keepli hili tail Q.uletl y 

s u bjected to the action of seaworms, should first be . 

charred, so as to k il l  any germs n ear the surfaoe, open 
the pores of the wood for t h e  a ll t iseptic and d es.troy 
the lIutl'itive matter u pon w h ich the worms li ve. 

© 1891 SCIENTIFIC AMERICAN, INC.



88 
The New German Patent Law.* for the la�t four decades. The progress shown by these 

On October 1, the patent law of 1877, u n der wh ich fig u rt's i, ll ote wort h �· .  
patents are n o w  granted i n  Germany, w i l l  cease t o  Glanc i n g, i n t h e firs t place , a t  t h t'  fi g" u res f o r  1890, it 
have effect, and after that date protection will  be af- appears t hat the n u m ber of appl icatious for paten ts 
forded to i n ventors by two laws m uch more liberal has sho w n  a Rtead y i ncrease , a l u o u u ti n g  to 2 1 , 307, 'ts 
than the l a w  now in force. agai nst 17, 1 1 0  in 18'34,  T h e re has been a fal l ing off as 

The fi rst  and more i m portant of these laws is the com pared with t h e  fou r preceding years in t he n u m  ber 
patent law of Apr i l  7, 1891.  T h e  provision of this l a w  of desigu s and trade m arks ap p l i p d  for ,  tho u gh t here 
that is  most i m porta n t  to American i n ventors is t h e  has been all i u crease as com lJared wi t h  1884. The ap
second clause of  paragraph t wo, which provides that p l i cations for d esi gns, which am o u n ted to 19,515 in 
copies of patents offici a l l y  p u blished in  the United 181'4, i n c reased to 25, 923 i l l  1 888, froul w h ic h  amount 
States and other foreign count ries shall  not act as a they d ecli ned to 22, 235 i ll 11'190. T h e  appl ications for 
bar to the grant of  a patent in Germany for the same trade I II arks, which a m ounted to 7, 104 in 1884, i n creased 
invention unti l  t h ree months after such p U bl ication. to 1 il , 3 1 5  i n  1 �88, from w h ich poi u t  they decli ned to 
Under the law of 1 877, now in force, the A me rican i n - 10, 258 i n  1 890. A m ore d i st i n c t  idea of t h e  growth of 
ventor must file his appl icat ion for a German paten t Oil i n vention in Great B r i t a i u ,  h o w e v e r, w i l l  be gathered 
or before the date o f  issue of his American patent.  It from a com pari son of  the figures of 1852 w i t h  t hose of 
frequentl y happen s that an inventor, desirous of pro- recen t  years. In t he form e r  year 1 , 2 1 1  applications 
tecti ng his rights i n  Germany,  does not know th is and were recei ved, u pon w h i ch 914 paten ts were granted. 
allows his Un ited States patent to issue before h e  I n 1889, the last ypar for which com plete statistics are 
decides to appl y for a German patent , and when h e  at hand,  there were 21, 008 applications for patents, 
does apply he is in variabl y refused . After October 1 ,  u pon which 10, 624 paten ts were gran ted . The increase 
however, inventors w i l l  have th ree months after t h e  in the n umber of a p p l i cations and of patents gran tell 
issue of their patents here in which to m ake applica- has been most m arked sipce the year 1 884, the first 
tion in Germany, As not Illore than three or four year u n d e r  the pate n t  act 01 1883. T he growt h under 
weeks are req ui red for the preparat ion of an a p plica- the act o f  1 8,52 was constant but grad ual.  The appl i 
tion and i ts transmission t o  Germany, t wo m on t h s  o r  cations for patents grew i n  n u m ber from 1 , 2 1 1  i n  1852 
more re main after t he issue of the American patent i n  to 3, 490 in 1862, to 3, 970 in 1872, and t o  5, 993 in 18R3, t h e  
wh ich t o  decide whether i t  is  n ecessary or expedient to l ast year u n d e r  t h e  o l d  act. The pat ents gran ted i n 
secure protection i n  Germany. c reased i n  n u mber from 9 1 4  in 1 8:)2 to 2, 1 9 1  i n 1862, to 

'r h ree oth er provisions of  the new law are of such 2, 771 in 1872, and to 3, 962 in 1883, In 1 884, u n d e r  the 
i m portance as to be worthy o f  special attention . T h e  new act, the applications j u m ped at once t o  17, 1 10, or 
fi rst of these provi des that n o  patent which has been nearl y three t i m es the n u m ber for the precpd i n g year, 
i n  force for five years fro m the d ate of allowance w h i l e  the patents gran ted amounted to 9, 984, or about 
t h ereof can be ann u l led for lack of novelty at th e time t wo and a half times the n u m ber for the year preced
of appl ication . No other country furu ishes such a i ng. This remarka b l e  ad vance is att r i b uted to mod i ·  
g uaran tee of t he val id i t y  of  a patent. T h e  second fications i n  t he n e w  paten t  l a w  i n  t h e  d irection o f  sim
p rovision is  t h at p u b l icat i on s over 100 years old can- pli fication of procedure and d i m i n ution of the i n i tial 
not be cited against applications al lowable i n  other cost of protection. It  will be noticed, ho wever, that 
res pects. The t h i rd provi sion is t hat a patent for a n  the proportion o f  patents gran ted to th e total n u mber 
i m p rovemen t o n  an i n venti on patented i n  Germany of appli cations is considerably smaller u n d er the act of 
becomes a princi pal paten t i f  the pr inci pal patent  i s  1883 than under t h e  act o f  1852. Pa tents were granted 
declared voi d .  U nder the present law a patent for an u pon about th ree-qu arters of the applications in 1852, 
i m p rovement expires with thA pri nci pal patent. but only u po n  about one-half i n  1889. 

I n  order to en able the i n ve ntors t.o receive protection Some figures are given in relation to the coun t ries iu 
on in ven tions of  m i n or importance, a law for the pro- which the appl i cants for patents i n  Great B ritai n re
tection of  nsef'1 1 mod els, supplem ental in its work i ngs side, and they disclose some i n t eresting facts. Natu
to t b e  paten t ' " , has been for m u l ated , and w i l l  also rall y  the greatest n u m ber of appl icants res ide  in Eng
take effect ,.. October 1 .  U n der this law the bel'lefit of l and and Wa l es, which furnish about t wo-th i rds of the 
an invent  In of such nature that it would not pay to lI u m ber. Among foreign countries the United States 
protect. it by letters patem, on accoun t of the heavy furnishes the largest n u m ber of  appli cants, and shows 
annual taxes, can be enjoyed for six years at a com - t he greatest i ncrease in the n U Ill ber of appl ications un
parati vely smal l cost .  T h is law wil l  undoubted l y  be der the act of 1883, Am erican applications n u m bered 
made use o f  quite  extensi vely by in ventors and manu- 1 . 181 in 1884 ; in 1 890 they n u m bered 2, 51)7, or more 
factu rers who are satisfied to be pro tected for a short than twice as many. This  is n ot. su rprisi ng, in view 
term of years, as t he rights obtained are the sa m e  as  of the position h e l d  by t h e  U n i ted States as a n i n vent
granted to ho l d ers of letters patc n t. I II fact, t he law i n g  country. Germany ranks next to t h e  Un ited States 
i s  even m ore l i beral t h a n  the patent law,  as n o  exam- in the l ist of foreign count.ri es furnishing appl i cants 
i llation i s  made regardi ng the novelty of the i n vention for Brit i s h patents, bu t  i t  has n o t  sho�vn the same rate 
embodied i n  the 1II0del.  of increase as the U n i ted Stat.es d u ri n g  recent years , 

Although i t  is to be noted that under the n e w  patent. t he increase bein g from 890 appl icat ion s in 1 >';84 to 1 , 336 
law the time w i t h i n which an appeal can be taken in 1890. Next in order come F ran ce, which shows sl ight 
after the rejection of an application re mai ns the same fl u ct uations, and Aust ria, wh ere, though the n u m ber 
-namel y, fonr week s-stil l  it is hard l y  p robab le  t hat of appl ications is small , it sho w s  a more marked in
a p peal s  w i l l  be necessary as often as und er the p resen t crease than in the case o f  France. T h e  B rit ish colonies 
law, as the prime cause of rej ection, lack of novel ty, is  send a fair n u m ber o f  app l ication s, Canada tak i n g the 
II l most entirely rem oved by t h e  th ree months cl a use. lead , wi t h Victoria second,  and N e w  South Wales 
The d i sastro us effects produced u u der the p resen t  l aw t h i rd. Co m parativel y few appl icat.ion s  come from the 
by a l low i n g to a fore i gn i n ventor but four wee k s  in Sou th A m e rican cou n t ries, A p pl ications, though fe w 
which to receive and reply to a notice from Germany i n  n u mber,  have been received from Persi a, C h ina, 
will  therefore p robabl y entirely di sappear under the Japan, New Caledonia, from the Sand wich Islands, a n d  
work in g  of t h e  l a w  soon to come i n t o  force. even from Fij i ,  thou gh but one app l ication from t he 

The passage of these t wo laws marks a long step for- I l ast mentioned p l ace has been received d u ri n g  the l ast 
ward , and ,

8ho';8 that Gp rmany recognizes t�e i m port- six years. Tak e n  altogether the �ta� i 8tics em bO,
d i ed i n  

aHce of bel U g  liberal, n o t  only to h e r  o w n  l lIven tors, t h e  report s h o w  th at G reat B rital U I S  n o t  laggI ng be· 
but also to those of foreign powers. American i n vent- h i n d  in the m arch of i n ventive progress. -Brad
ors w i l l  und oubtedly appreciate the i m portance of street's. 
the ch an ges that. wil l  be effected, as the n e w  laws w i l l . . . � .  
do away with most o f  the draw backs conn ected with 
the presen t  German patent system.  

• • • • • 

Four Decades of tile British Patent System. 

As our readers know, the two great E n glish-speaking 
cou nt r ies , the U n ited S t ates and Great Bri tain,  lead 
t.hu worl d  both as regards the n u m ber of  applications 
for pate n t s  an d as regards the n u mber of patents 
granted. The Un ited States, of course, stands first i n  
t h e  list and Great B ritai n second .  The history o f  the 
paten t  system in the United States h as been recentl y 
recoun ted in th ese columns, on the occasion of the 
meetin g  of the con g:ress of inventors and man u factur
ers, held at Wash i n h! :"Jl , to celebrate the centenary of 
the Am erican patent system. A report has j ust been 
made p U b l i c  in England w h ich gives a less com p rehen
sive but s til l most i n terestin g  account of the h istory of 
the B ritish patent system i n  times com parativel y re
cant. This is the report of the Com ptroll er-General of 
Patents, Designs, and T rad e  Marks for the year 1890, 
wh ich, in addition to the statistics for that year, gives 
figures showing the progress of  the patent syste m i n  
Great Britain since t h e  year 1852, or, roughly speaking, 

* O. S. ChampioD, in The Iron Ag" 

Volatilization o f  Iron. 

Quite recently Messrs. Moud and Qu i ncke disco-".ered 
that n i ckel combines w i t h  carbon m onoxide t o  form a 
nickel-carbon oxide, wh ich prom i ses to be useful i n  con
nection with the development of n i ckel plating'. At 
that t i m e  the experimen t alists fai led to o btain any 
si m ilar com pound of carbon monoxide with anothe r  

m e t al .  Considering i t  st ran g'e that nickel sh ould b e  
the only metal capable of en ter i ng i n t o  combin at i on 
with this part i cular gas, th ey persisted in thei r i nvesti 

gation , more especial l y with iron,  u nder very varied 
condit ions ; and they h ave at l ast s ll cceeded i n  demon
strating the fact that i ron i s  volat i l i zable, al though ap
parently i n  very F lllal l  q u an ti ties, in  a cn rren t of car
bonic oxide. T h i s  resul t was cO lll m u n i ca,ted to the 
Chemical Society, and the particulars of  Messrs, Mond 
and Q ll incke's experiments are reported in the Journal 

of the society . Suffice it to n ote here that they vola

ti l ized some finely divided i ron i n  a current of carbonic 
oxi d e  at ord i nary tem peratu r es ; the deposi ts  from this 
process givi n g all t h e  known reactions of i ron i n  re

markably bri l l iant colors. Th e  practi cal i m portance 
of this discovery may or may not be comiderable, as 
further research will be n eeded to est.ablish the con
ditions under which the action can take place. 

[AUGUST 8, 1 89 1 .  
Patent Bigh ts and Wrong. 

The London JOU1'nal of Gas Lighting, i n  a recent 
issue, gives a review of the present pate nt systems, from 
w h ich we abstract the following : 

'r he Bri tish trick of grumbling at every t h i ng, and 
ince,;,santly tinkering away at every estahlished system 
with a view to keepin g  it u p  to popular req uirements, 
i s  apparently as foreign to the American as it cer
tai nly is to the French spirit. The con d i tion of the 
great A merican patent system is an example in poin t. 
Those who praise it in the extritvagant way sometimes 
heard k now nothing about its practical operation. 
As a m atter of fact, it i s  extravagan tly costly to the 
cou ntry, i f  not to the patentees, and but that any ex
cusable outlet for revenue is desi red by th e Federal 
govern ment, the worki ng o f  the Paten t Office would 
be speed i ly o verhauled.  The system of prior exam ina
tion, of which apologists make so m uch, is utterly 
usel ess, since no guarantee is attach ed to it, and it  
on l y  causes vexatious d el ay i n  obtai ning protection, 
besides bei n g  very expensi ve. Then the absence of 
any machinery for removing merely obstructive pat
e n t s  has been al ready rem arked. 

The Brit.ish patent ,;,yst.em is an ythin g but perfect, 
but then nobody pretends that it  is. Thfl A m erican 
system is  full of defects, and it is considered treasona
ble to hint at the existence of  a single blot upon i t .  

We in England have n o t  yet been persuaded b y  S i r  
Frederick B ram well ,  a n d  by those w h o  th i n k  w i t h  h i m  
i n  t h i s  matter, that patented i n ventions are abs0l utel y 
u n m i xed blessings, and that to invent some th i ng pat
entable is the first d uty of man. Indeed, the d ay of 
cheap patent.s i n  w h ich we n ow l i ve h as b ro u ght i n to 
pro m i nence certain aspects of patented i n ventions  
which are not altogether pleasi ng to indi vid uals or 
wholly s ubservient to the best i n terests of the com· 
m un i ty. 

The faci l i ty with which patents can now be obtained 
is fostering a novel description of public n u i sance
the patentee of " unconsidered trifles, " several i llustra
tions of whose vagaries h ave been recently brought to 
o u r  notice. 

A business firm will patent a variety of con struction 
which other people would regard as a tr i fle or as com· 
mon property. 

There is yet a h azy impression u pon the public 
m ind-th e  remainder from an earl ier  s tate o f  things
that a patent article must somehow be better than 
one w h ich cannot be so described. This  su perstition 
is  fast dying out-thanks, mainly, to the i n d iscri mi
nate traders who have worked it to death by d u bbing 
everything they sell " p ate u t, "  merely by way of ex
cuse for their dearness. Until it i s  q u i te gone, how
ever, it is clear that a trader has a perfect righ t to take 
what advan tage of it he can, by patenting all sorts 
of things merely for the sake of being able to adver
tise them as such. T h us, for exam ple, if  a stove 
manu facturer discovers, in the ordinary cou rse of b usi
n ess, that a "  paten t " stove is looked u pon w i th more 
favor by purchasers simply on account of  this deFig
nation , he can h ard ly be blamed for patenting any
thing and everything of th i s  cl ass which can be made 
to pass m uster at the office. This is a very d i fferent 
thi ng, however, from a paten t  for a method o f  con
structing an engi neeri ng work , intended to rest rict 
the l i berty of designers, and make them ask permis
sion of the patentee to be enabled to do their work 
in their own way. Th is is what we have styled a pat
en t. outrage. 

When a man has invented a new and i mprovea way 
of doing anything, it is but right and reasonable that 
h e  shoul d have at least the cred i t  for the suggestion , 

and as m uch profit as the idea can bring h im. But 
for a man to appropriate, by the complaisance of the 
Pat.ent Office, a notion which is neither better nor 
worse than many others of the same class or a de vice 
which is rather an al ternati ve to ordinary methods 
than an im provement u pon them, and to make this 
appropriation a means of tying the h ands of de· 

si gners who do not seek to captivat e the market. but 
on l y to d o  their work after th e i r own fash ion , is  a piece 

of im pertinence that requires checki n g  before i t grows 
com moner than it is. It may be asked how the l ine  is 
to be d rawn in  this regard bet ween what is a disti n ct 

i m provement and what is m ere l y  an al t ernat i ve. But 
the distincti on, i f  n ot eas i l y defined, i s  easy t o  under
stand. If, for example, a gas engi n eer w i shful to 
e rect a gas h older is informed of a m ethod whereby the 
work m ay be done at considerable saving o f  expense or 
of time, he may be wi l l ing to pay a reasonable propor
tion of the estimated saving for the p r i vilege of using 
th e  new method, and will not obj ect to it  as bei ng 
temporaril y  private property. Should he, on the other 
hand, propose. for his convenience,  to m ake a change 
in the design w hich is of  n o  particular ad vantage in 
i tself, h e  will naturally be wroth when told that some 
g'as holder m aker h as appropriated the idea, and w ill 
either gran t him a l icense to use it,  for a consideration, 
or will g'raciously waive the clai m u pon securi ng the 
contract for the erecti on of th e h o ld er. T h i s  is the 
sort of thi n g  that inclin es people to ask wh ether, after 
all, a pat.ent system is  not of more harm than good to 
the public. 
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The Law of Natural Ga_ . 
The following charge was given to the j ury by J udge 

Gunnison in the case of a consumer at Erie, Pa. , who 
was accused of improper use of natural gas, and found 
guilty. 

" Larceny i s  t h e  felonious taking and carrying away 
of the personal property of another. You h ave heard 
the ruling of the court upon the question raised by 
counsel for the defendant, in which i t  was decided, i n  
I\ccordance with t h e  decisions o f  several other courts 
of tbis State, that gas iu the distributing pi pes of the 
gas company i s  personal property, and the subject of 
larceny. Gas in the ground before the well is drilled 
would be real estate or a portion of the real estate. But 
when the well  i s  dril led and the gas flows from the well 
into the pipe, what is cal led in  law a ' se veran ce ' takes 
place. The gas is severed from the real estate, and 
thereu pon becomes personal property. In  the same 
manner, to take apples from a tree in an orchard is not 
larceny,  because they are a part of the real estate when 
attached to the tree ; but when the apples are severed 
from the tree and fall t o  the ground,  to pick them up 
with thp pu rpose of appropriatin g  them to one's own 
use might be larceny, because the apples being then 
severed from the tree become personal propert.y. As 

long as gas is stored in the earth, it  is  real estate ; i t  is 
a part of the earth ; but when it  becomes severed from 
the earth by being taken into the distributin g pipes of 
the company and brought (as in  this case) 80 miles from 
where it  was stored in the earth, it  becomes personal 
property and is  the subject of  larceny. So that i f  the 
defendant is guilty of feloniously taking and carrying 
away the gas of the Pennsylvania Gas Compan y, in the 
city of Erie, where i t  has been brought by pipes, he is  
guilty of larceny. 

" The testimony introduced on the part of the com
monwealth is to the effect that upon October 1 this 
defendant appeared at the office of the company, he 
having been before that a customer of the company 
and one to whom they had supplied their gas, and 
notified them to disconnect his stove from the pipes. 
That thereupon they sent a man to his premises who 
took away the m ixer ( wh ich you probably all know is 
the glohe or bulb attached to the pipe j ust before the 
point  at which the gas enters the stove). That they 
detached the mixer and disconnected the p i pe from the 
stove to prevent the gas from escaping. That, on 
February 12, when one of their employes visited the 
premises of the defendant, they foun d  the pipe con
nected with the stove again, and a p iece of pipe with 
holes drilled i n  it, to mix the air with the gas, attached 
to it, and a fire burning in  w hich the fuel used was 
gas. He says that he turned the gas off and tu rned i t  
on  agai n and l ighted i t ,  and  found that it  was gas. 
Now it is a pr inci ple of criminal law that a person 
found in possession of stolen goods must give a satis
factory account of his possession, or that possession 
wi l l  be taken as evidence of gui lt. The defendant has 
introduced no testimony and called no witness to make 
a satisfactory explanation of the presence of the gas 
which was burning in the stove during this time. O f  
course, t.here is t h e  evidence o f  Mr. Walker, w h o  tells 
you that at the office of the company the defendant 
told them to d isconnect the gas on these premises, but 
that is the only evidence that shows it was in h is  pos
session or that he occupied these premises, because al l 
that the other w i t nesses know about it is hearsay 
alone. They got word at the office to go and turn off 
the gas at Mr. Nicholson's place, but that would be all 
hearsay. But the testimony of  Mr. Walker is to the 
effect that the defendant h imself came to the office 
and told them to turn off the gas, and that he gave 
the build ing and the rooms which he occupied, and 
that his declaration that he occupied the rooms 
would be evidence against him.  It might be possible 
that the gas was not burned there with his knowledge 
and consent. There is no direct evidence that 'he ever 
saw the gas burning there, or that he knew of it .  The 
circumstance that the gas was found burning on the 
premises and connected with the stove would be a 
circumst.ance from which you might legitimately in fer 
that i t  was he who did it  or it was with his  consent it 
was done. '.rhe indictment charges him with having 
taken 120, 000 ft. of gas. It is not requisite that the 
common wealth prove that he used all that amount ;  if 
they prove he used any gas at all ,  i t  will be sufficient. 
Frequently an indictment is found against a man for 
stealing a large amount  of property, and when the 
proof is presented there may be only evidence to show 
that he stole one or more of the articles alleged to 
have been taken ; but it is not necessary to prove 
that he stole all the articles named in the ind ictment. 
So if  you find th is gas was bEing burned in these 
premises by his  knowledge and consent, in the absence 
of any testimony to contradict it  or to explain the 
situation and the transaction, you w ill be justified in 
finding that he  is  guilty. It would be sufficient proof 
to justify such a verdict. 

.. But, as in all other criminal cases, before returning 
a verdict of guilty you must be satisfied beyond a 
reasonable doubt that it was burned with his know
ledge and consent ; because if it was done without his 
knowledge and consent, he would not be guilty of the 

J'cirut if i c �turrtc .an. 
crime, although he might bll liable civilly for the gas 1 powerful and gives a strong acid reaction. It di�solveE 
tha t was taken, but he would not be guilty of any many metals, setting free hydrogen, and forms chlor· 
crime, because it is necessary, in order to convict a ides. The commercial hydrochloric acid, commonly 
man of crime, to show that. he had a guilty intent, and called muriatic acid or spirit of salt, is generally yel
if  it  was done in his absence, when he knew nothing low, owing to im purities. 1'he pure acid is colorless. 
about it, he would not be guilty of any crime. But A little concentrated H.SO. added to about three 
intent is something that may be inferred from the cir- grammes of salt in a test tube will  generate enough of 
cumstances, and if the circumstances sati sfy you the gas to show its sol u bi l ity and acid reaction. 
beyond a reasonable doubt that h e  had knowledge of Ch lorine gas is a gr,;at bleaching agent. This power 
the fact that this gas was being burned there, then depends upon the fact that chlorine has a greater 
you migh t  properly i n fer that there was a gu i lty intent. affinity for h ydrogen than for oxygen. If a dry piece 
Intention is a s u bject of proof by means of circum- of calico is suspended in a jar of chlorine gas, nothing 
stances, and that one circumstance wou ld be sufficient w ill happen, but i f  the cal ico is taken out, moistened, 
from which to infer that intent,  if you find that i t  was and put  back, it will be quickl y bleached. The chlor
with h is  knowledge and consent. You cannot find,  i ne in the jar combines with the h ydrogen of the water 
however, from mere suspicion ; y ou must find i t  u pon on the clot h ,  and decomposes t h e  water. '.rhe oxygen 
evidence, and if there is  a reasonable doubt in your freed from i ts former combination unites with the 
minds arising from the e vidence, such a doubt as a coloring matter on the cal ico and removes it,  leaving a 

man of ordinarily good j udgment would act upon in white cloth . Bleach ing powder, Ca OC1. ,  is commonly 
Illatters of i m portance to h imself, that reasonable used. It is freq uent ly ,  but i!llproperly, called ch loride 
doubt should be given to the defendant, and he should of l ime .  When acted upon by an acid it  gi ves chlorine. 
be acqu itted. The cloth to be bleached is  first i lll l llPrsed i n  a solution 

" Counsel for the defendant asks the court to instruct of bleach ing powder, and then d ipped i n t o  di lute sul
you that in order to con vict the defendant of this phuric acid (H,SO.) . Ch lorine is generated, and the 
charge the j ury must be satisfied beyon d a reasonable cl oth is bleached. This method is  m uch better than 
doubt that natural gas in pipe�, such as is shown by the use of chlorine gas, becanse i t  g ives only the 
the evidence of the prosecution, is  such personal amount of chlorine n eeded, and only at the place 
p roperty as comes under the common law definition of w here it is  needed-in the fibers of the cloth.-Popttlar 
personal property, and as such personal property is the Science Newt;. 
subject of larceny at common law. _ ' .  I • 

" That point is affirmed ; but you are instr ucted by Growth of tile Face. 

the court that in our opinion natural gas, in the situ- During the past year investigations upon the physi -
ation i n  which this  was, is personal property and pro- cal growth of chi ldren have been conducted in the 
perty of val ue. The fact that an amount of small valu e  Worces ter schools. The prel iminary tables on the 
is proved to have been taken does not change the I gro wth of the female face bring out some facts of con
nature of the transaction at all. Larceny can be com- siderable in terest. There seem to be three dist inct 
mitted as well  of one cen t  as of $1, 000 ; the crime is the periods, the  first ending about the �eventh year, and 
same. This being a felony, you have nothing to say the third beginning about the fifteenth year. A st rik-
about the costs. " ing pecul iarity is the seemingly abrupt transition 

.. • • •  .. from the types of one period to those of the succeed-
C h lorine. ing. The sudden disappearance of the lower wid ths of 

BY GEORGE L. BURDITT. face, and the equally sudden appearance of the types 
Chlorine, one of the most abundant of the  elements, of the succeeding period, e. g. , the sudden shooting u p  

i s  the mo�t i mportant mem ber of  the  halogen group. o f  th e wid ths t o  al most ad ult dimensions a t  about t h e  
T h e  other m embers of t h e  group are brom ine, iodine,  age o f  8 o r  9,  offset b y  t h e  equally sudden disappear
and fluoriDe. Their characteri�tic feat u res are their  ance of the distinctively chi ldish characteri.s at 
indifference to one another and the ir affi u i ty for the age of  11. Th ese peculiari ties also ap pear at the 
the metals with which they unite to form a class ages of twelve and fourteen respecti vely in  the s.uc
of salts. ceed ing period. This would seem to ind icate the very 

Chlorine (Cl., 35 '5) was discovered by Scheele in slow growth of  som e children until  the ages of about 
1 774, but it  was first recogn ized as an element  by Davy eigh t and fourteen respectively are reached,  and then 
i n  1810. I t  never occurs free in nature, but exists in a very rapid development of each indiv id ual to hOot 
large quant ities i n  combi l lat ion with  sod i u m ,  potas- proper position i n  the series, This  Axel  K e y  found 
sium, calciu m ,  m agnesi um,  and ot her elements. So- also to be true with respect to the total height of the 
dium ch loride (Na C I) i s  the pri nci pal sou rce. It  is Swedish ch i ldren observed by him. 
also made by the following reaction : 4H CI+MnO,= In the second period very many of the forms are 
MnCI .+CI,+2H,0. The chlorine thus produced is a already adult, and if not at their ful lest development,  
green or greenish yellow gas, with a powerful, suffo- have very nearly approached it .  Prom the  fi fth to 
cating odor. If breathed in small quantities it  pro- the tenth year inclusive the gro w th is  somew hat 
duces i rritation of the air passages and coughi ng. slow, about 6'5 m i l l i meters in all, but for the next 
Chlorine is soluble in about one-half of i ts bulk of cold four years, the period of adolescence, the growth is 
water, and the solution which is readi ly  formed by 6'2 mil l imeters. From the fourteenth year on there is  
shaking the water and the gas together has  the odor, very l i ttle advance, the maximum seeming to be 
color, and taste of the gas. In consequence of this  reached at about 128 mi l l i meters in the t wentieth year. 
solubility it cannot be conveniently col lected over On comparing th i s  growth w i th that of the  male face 
water. The common method is to collect it  in dry some d i fferences are noticeable.  The male face i s ,  with 
bottles by downward displ acement.  Chlorine is not perhaps a single exception , larger for the sallie period 
combusti ble, although it  someti mes su pports combus- of life, an d for the same years it appears to grow more 
tion. Many hodies burn readily in it, as is  shown in rapi dl y  and coutin ues to grow later in l ife. Massi ng 
the case of copper leaf, fi nely divided antimony, and the cases after twenty, t h e  advance is seen to be far 
arsenic. C h lorine is valuable as a disinfectant, a beyond the breadth attained at nineteen, ris ing to 
bleaching agent, and an oxidizing agent. Its strong about 138 mil l imeters. At about nine years the two 
attraction for hydrogen causes i t  to decompose water types approach very n ear, and i t  is not at all un l ikely 
and set free oxygen which may unite with something that, as found in  the case of height by Bowd i tch in 
else, Boston and Peckham in  Milwaukee, the female face 

Chlorine combines with all non-metallic elements, may for a short peri od become the broader. Further 
formi n g  an important class of compounds, called i nvestigations will be required to determine this point, 
chlorides, all of wh ich-w ith the exception of argentic the present  investigation having been made on not 

chloride, cuprous and mercurous chlorides-are more more than twenty-five h undred persons, including 
or less soluble in water. To test a solution for a both sexes. -Prof. Gerald M. West, in Science. 
chloride, add argentic n itrate. If a Ilhloride is present 
a white precipitate will be formed . Thi� is  argentic 
chloride, which is  insoluble. The commonest chloride 
we meet with is chloride of sodium (N a CI), or common 
salt, the properties of which are well known. The 
blowpipe test for a chloride is as follows : Make a 
borax bead and add oxide of copper, then add the sub
stance to be tested. If it is a chloride, a beautiful 
blu ish green flame wil l  be given. 

The most i mportant com bination of chlorine with 
the non-metallic elements is its combination with h y
drogen to form hydrochloric acici (H CI).  Equal 
volumes of hydrogen and chlorine may be mixed to
gether in a vessel, and no action wi l l  take place while 
the vessel is kept in the dark. But all soon as it  is  ex
posed to direct sunligh t, a loud explosion takes place. 
The gases unite, forming a colorless but strongly acid 
gas-hyd rochloric acid gas. It fumes strongly when ex
posed to the air.  A solution of this gas i n  water makes 
hydrochloric acid. The gas is very soluble, water 
dissolving about 450 times its own vol ume of it. It is 
usually made from common salt : 2Na Cl+H , SO.=Na 
H SO.+H Cl+Na CI=Naa SO.+2H CI. The acid is 

• •  I . ..  
T,vo Cylinders i n  One. 

A new departure in compounding l ocomotives, which 
is almost as radical as the idea of compounding itself 
was, h as been put i n to practical and successful  opera
tion by F. W. Johnstone, superintendent of motive 
power of the Mexican Central Rai l way. Coal costs 
about $ 1 1  per ton on the Mexican Central, and Mr. 
Johnstone u ndertook to reduce fuel consumption by 
the introduction of a compound system of his own, i n  
which the h igh-pressure cyl inder i s  encircled by the 
low-pressure cyl inder. 

The h i gh· pressure cylinder is 14 inches in diameter, 
an d the lo w-pressu re cyl inder has a diameter of 30� 
in ches, which is equal to a cyli n der 24)4" inches in d ia
meter. The stroke is 24 inches, and the two rods of 
the low-pressure piston are coupled with the s ingle 
h igh-pressure rod to one crosshead. In a com pet itive 
test of 12 trips with a single engine, the compound 
locomotiv·e showed economy i n  fuel of about 25 per 

cent, which means a great deal on a road where the 
fuel account is  the largest item of operating expenses, 
being 22 per cent of the total. 
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$citutifi c �mtri,au. 
RECENTLY PATEN TED INVENTIONS, 

Railway Appliances. 

CAR COUPLING. -Moralis Hall, Green

field, Tenn. A yieidl1lgly mounted drawbar has a book 
at each end, tp� hooks extendin� in opposite directions 
and the bar being re vers i ble.  w h i l e  i n  Qlle end of the 
drawbar is mou n ted a t'lpring-uc t. uat�d shaft to which is 
secured a U· shaped l ink, t here bE"ing an auxi l iary l i nk 
on the opposite cud of the d raw bar, and a bar sccu red 
to the link being adapted for cOllnection with a similar 
hnk on t he draw bar at the op�>08ite end of the car. 

The device is i n te nded t.o faci l i tate the read y coupling 
and uncoupl ing of cars of different heights, as well as 
for usc w i th cars having the ordi nary link and pin 

coupl ing, alOd to do this the trainmen do not have to go 

betweeu the cars. 

CATTLE CAR, - Ferdinand E. Canda, 
New York City. This car is constructed with main 
overlapping ways or runs and auxil i ary ways or runs, 
with flexible partitions movahle in the ways, the main 
ways forming guides for the m .. in portion of the par

titions and the auxiliary ways forming guides to receive 
the lower ends of the partitions, whereby the car is 
divided into stalls or compartments when used to 
transport cattle. The gate is to be moved to a posit ion 
just beneath the ceilings when the car is to be u sed for 
general freight purposes. This  improvement is only 
one of a series of inventions i n  tbis line for which pa
tents bave been issued to this inventor. 

llIecbanlcal Appliances. 

WIRE STAPLE MACHI NE. - J 0 h n 
Howenstine, ForI Wayne, Ind. In a SIlitable frame is 
a cutting and forming die block aud a mating perforat
ed die plate on which the die b lock s lides, with a main 
lever and a movable anvil , while there is  a staple mov
in/!, pusher bar to set a formed staple, and a w ire-feed
ing device. The machine is des igned to rapid ly form 
staples from n coil of wire and insert them into the ma
terial that is to receive them, the staples being set suc
cessively as they are formed, and caused to embrace a 
stay rod of w ire to fasten it in place. The mach me is 
especially adapted to insert staples in wooden pac king 
boxes which are stayed by the use of strengthening rods 
of wire. 

BED FOR PRINTING PLATES. - Wil
l iam MacKay, New York C ity. This invention pro
vides an improved bed for eonvelllently supportmg 
metal lic plates during the process of printing, to 
securely hold the plate and permi t  of adjusting it  to 
prescnt an abso l utely true su rface and insure accurate 
printing. The bed is provided with a clamp consisting 

of a jaw having a shou l der on its  u pper face, a 
rounded proj ection on its inner face, and slots in its  
lower end,  while a second jaw is secured on the upper 
end of the first jaw and has its front edge beveled and 
provided with a recess i n  i ts under face engaging the 
shoulder of the other j aw. 

L E A  T H E R DRESSING MACHINE . -
Marius and Victor :Martin, Paris, France. An upper 
and l ower cylinder ure monnted., one i n  fixed and the 
other in vertical l y  movable bearings, a main lever hav
ing connectIOn with the upper cyl inder, while a screw 
sccured to the main lever i e  mou nted i n  the frame of 

the machine and another screw above the main lever 
l i m its its movement. The upper cylinder has a 
roughened face, and has projecting helicoidal plates 
he tween which are layers of brushes, the skins being 
fed flesh side u p  between the cylinders. The ma
chine i s  designed for the treatment of skins, wet 
or dry, and to perform the different processes of skiv
ing, bleachmg, scrapi ng, smoothing, glazing, etc. 

Agricultural. 

POTATO DIGGER. - A. C. Prentice, 
WInston, N .  C . ,  and C. )1. F u l l er, South Byron, N. Y. 
Combined with �he frame and driving mechall1s m  is a 
transverse shovel and an endless bel t baving a series of 
rearward projecting fingers, the shovel disc harging upon 
the fingers of the lower half of the belt. 'rhe machine, 
after actual trial, is claimed to �ave one horse lJower, 
and the wear of the parts IS reduced to a minimum, 
while the construction IS simple and inexp€llsive. The 
potatoes are all carried to one side and left i n  a narrow 
row, where they may be quickly picked up. By means 
of a reversible change of gear, every row can be dug, 
insteltd of each alternate row, and the potatoes and 
vines all carried away from the standmJl: vineB. 

CULTIVATOR. - John N. S t a n  1 e y, 
Ozark, Ark. This invention relates particularly to 
cotton cultIvators, the object of the invention being to 
provide a machine with a number of interchangeable 
parts, to be used at different stages of the growth of 
the plant, also furnishing improved means of securing 
the scrapers to the standard. A threaded bolt connects 
the main and second beams, in combination with in
wardly cn rved sel f-adj usting fenders, and the scrapers 
and covers. The col terfl, are used when the cotton 18  
young, and to cut away weeds, etc. ,  and may be used in 
place of coverers i n  connectIOn w ith the scrapers. 
This cultivator can also be used to cultivate corn. 

DIlscellaneo us. 

SURVEYOR'S I NSTRUME NT. - Solomon 
Davi;, New York City. This is an improvement in 
instrn ments employed for measuring d istances and 
magnitude or height of dIstant objects of triangulation, 
which is effected without l aying off a basc line, and 
more easily and exped l t iously than by the ordinary 
method. Two instruments are employed and a portahle 
base l ine of known length, which connects them and 
forms the base of the tri angle the length of one side of 
which is required. Both i nRtruments are supported on 

tri pods, and one, having the features of the ordi nary 
surveyor's level, i s  used to determine the Hngles of the 
trIangle, whIle the other i s  a di stance instrument, 
s imi lar i n  many re!:'opects to an ordinary azimuth or 

compass. 

THERMOMETER. - Joseph K e n  t, 9 8  

is, by this invention, provided with a second "ven 
bore, in the rear o f  the first bore, for the reception and 
protection of a scale-marked strip, preferably made of 
enamel, to be secured in positiou by .eahng it  to the 
glass. The improvement i s  more especially desil(ned 
for cl1111cal or chemical thermometers, where the ex
ternal markings of tbe scale are liabie to be defaced or 
destroyed by the acids used in cleaning, etc. 

ADDIN G MACHINE. - W i l l  i a m F. 
Lawrenz, Duluth, Minn. This is an improvement for 
use on cash registers and indicators, and is  mounted in 
a casing formed integral l y  with the register and indi
eutor, or separately, and attached to the frame o f  the 
register. It is adapted to register the exact total 
Hlliount of money in the til1 or drawer, or when d i f
ferently set to register the amount of money registered 
by the cash register each day, week, or month, giVIng 
thus the exact amount of sales for the period for which 
the machine is set. The machine is si mple and du rable 
in construct ion, and the l evers which actuate the cash 
register and indi cator simultaneously through sui table 
conuections actuate the adding machine. 

CASH CARRIER. -Sam uel J. Besthoff, 
New York City. This is a self-propel ling cash car of 
s i m ple and durable construction, in which the propel
ling mechanism is wound up and put in operative posi
tion by manipuh.ting the cash receptacle of the car or 
its cover. The car has a swinging door over J ts cash 
compartment and a sprIng-actuated mechanism com
biued w ith a pawl and ratchet winding mechanism, 
operated by the binged end of the door. If  the mechau
ism should be overwound by the frequent opening and 
closing of the cover before the car is placed on the 

track, means are provided for relieving the s uperfluous 
tensiou and reducing the speed of the car as desired. 

DUPLICATING MACHINE. - R o b  e r t 
Morgeneier and Jasmin P. Bergeron, Winona, Minn. 
This is  a machine desigued to facil itate the reproduc
tion, in unlimited number aud at small cost, of the 
most e laborate and delicate carvings and sculptures, as 
well as uatural casts or patterns therefrom, the machine 
being so made that patterns o r  models of auy proper 
material will not b e  damaged by it. A trippinl( 
mechanism is arranged in connrction with a Bcries of 
guide fingers of a reciprocating standard, drills or bits 
with means for revolvmg them being arran�ed in con
nection with the fingers, while there are holders for the 

pattern and for the material in which the reproduction 
is to be effected, and means for imparting a corrc
� ponding movement to t.he pattern and the material, 
t he movements being practically universal. 

PHOTOGRAPHIC NEGATIVE MARKER. 
-Benjamin A. Blakemore, Staunton, Va. This is a 
device to enable photographers to n umber or otherwise 
d istinctively mark their negatives as they take them, 
thus avoiding uncertainty in afterward identifying tbe 
negative, which is frequently confu�ing' w hen a. con· 
siderable interval elapses between the time of s i tting 
and the developmeut of a plate. The invention con
E i sts of a 8tencil plate bearing a number, Dame or other 
marking to be appl ied to the sensitized plate and photo
graphed on the plate simuitaneouBly with the exposure 
for the sitting. 

INCUBATOR. - Frank Frey and Abra
ham M. Wayne, Quincy, I l l .  This invention provides 
a novel construction designed to facil itate the au to
matic regulation of the temperature of the incubator by 
mear..s of a bal ance thermometer and other peculiar 

features, and whereby a constant and perfect circul:::"i.oll 

of water in the heating chamber i s  obtained. Thc 
body of the incubator is made impervious to moisture 
and cold, and the tray" are so made tbat the heat wil l 
reach almost the whole su rface of tbe eggs, t he positlon 
o f  the latter being changed expeditiously and conven
ientl y ,  without l iabil i ty to breakage. The pans for the 
interior of the hatching chamber are designed to absorb 
any surplus or moisture, while also serving to direct 
the heat in curreu ts to the trays. 

AIR COOLING ApPARATUS. - George 
W. Smith, Mount Vernon, N. Y. In a storage chamber 
is an ice box havinl( a central chamber and an outer 
surrounding wall spaced to form a passage, a pipe con
necting t he central chamber and the s pace, while a 
blower is provided to effect the circulation of air. The 
invention is desil(ned to provide a cold air producing 
apparatus which will  be economical in the consumption 
of refrigerating material, and reliable in operation, 
whereby the interior air of a sealed chamber used for 
cold storage may be maintained at a low temperature 
for the preservation of articles of food and drink. 

ARTIFICIAL OYSTER BED.-Achille M. 
Will is, Rediviva, Va. The bed proper preferably con
SIsts of an outer metal frame, across which extends a 
network of wires to support a spawn-supporting mat, 
which may be of pme brush, shavings, etc., to which 
the spawn will adhere, or l oam or mud may be used 
instead for tbe bed if  deemed deBirable. Connected 
with the bed and leading u pward therefrom to a float is 
a chain or other suitable connection, left sufficiently 
slack to allow for the tides and to prevent accident. 
These beds are designed to be arranged in sets to cover 
the bottom, seed oysters or other edible mol l usks being 
placed on them before lowering, while the floats are 
numbered or otherwise designated to enable the owner 
to keep account of the condition of the several frames. 
These beds may be used at deptbs too l(reat for ordinary 
oyster dredging, a windlass being employed on the 
boat to l ift them. 

B I C Y  C L E. - Walter Stillman, Jr., 
Closter, N. J. ThIS is an Improvement in that class of 
safety bicycles which are driven by shaft and gear 
instead of a chain and sprocket gear. The driving 
mechanism is simple and durable, and may be readily 
applied t.o any form of bicycle or tricycle.  Provision 
is made for taking wear on the bevel gears, and a guard 
effectually covers the mechanism. The frame of the 
machine has not so many sectionE! as is now customary, 
becau.e the adjustment of the driving mechanism is 
contained in itself and does not need the co-operation 
of the f' ame, which may be made more sohd and 
durable. 

Hatt on Garden, Londnn. England. The glass tber- SHOVEL. - \ViIliam Wright and J oh n  
mometer Item. havinji; a bQre for the mercurial cQlumu, ll ,  Barrett, Warr;lIr Statillu, Ala, Till» sallv,,1 11 tor re-

moving ashes and cinders from stoves and grates, and 
is designed for use alternately to sift the unburned or 
partly burned coal from the ashes and for the removal 
of the latter. It is a simple and inexpensive utensil, 
havmg an elongated blade, witb paral lel side flanges 
and open ends, a sifter being formed i n  one end por
tion, while a pIvoted spring- limbed haudle is adapted 
to l ock l ongitudinally of the olade and removably lock 
above either end. 

BREAST COLLAR FASTENER. - J awes 
J. Turner, Casey, Ill. This fustener is adapted to work 
in front of the horse's neck or breast, and unite the two 
forward ends of a transversely divided breast collar. 
It is constructed of two independent sections having 
oblique-faced inner meeting euds and loop pieces on 
their outer ends, one inner end having hook-shaped 
recesses and the meeting end of the other section having 
curved hooks adapted to engage with the recesses in the 
adjacent section. 

U MBRELLA OR P ARASOL. -Charles H. 
E l y ,  Atlantic Highlands, James W .  Danser, Freehold, 
and Frank B. Rue, Atlantic Highlands, N. J. This in
vention provides a novel form of cOf18truct.ion for 
u m brel las, etc . . , mdng a paragon frame, to form a 
knockdown umbrella which may be convenientl y car
ried in a val ise or eatchel. The outer sections of sec
tIonally constructed rib. are fitted to slide on the inner 
sections, a runner carrying braces being pivoted at their 
inner and outer ends, while longitudinally adjustable 
rods are applied to the braces, and cams controlled by 
the rods are adapted to lock or . release the sliding sec
tions of the ribs relative to the stationary or inner 
sections. 

TROUSERS. - Isaac L. Morris, N e w  
York City. This garment has slits or openings at the 
side forming front and rear sections, the front section 
haviug a fly and fastening straps and the back seetion 
being adjlls tably made t.o fit a narrow or wide back, and 
provided at its edges with straps and adj ustabl e  fasten
i ngs, whereby the trousers may be fitted to a person 
having a WIde back and a small stomach or to one 
having a narrow back and a large stomach . 

NOTE.-Copies of any of the above patents will be 
furnished by Munn & Co ., for 25 cents each. Please 
send name of the patentee, title of inventIOn, and date 
of this paver. 
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with fine engravings, illnstrating the most interesting 
examples of Modern Architectnral Construction and 

allied snbjects. 
The Fullness, Richness, Cheapness, and Convenience 

of this work have won for it the LARGEST CIRCULATION 

of any Architectural publication in the world. Sold bJ 

all newsdealers. 

MUNN &; CO .. PUBLl8HEBI!, 
lMII BrOAAW"l. Jiilew "iork. 

'l'he charge for Insertwn under this head is One DoUar a tina 

for each insertion ; about eiQht 1vords to a line. Adver

tisements must be received at publication office as early as 

Thursday morninq to appear in the following week's issue. 

I wish to buy second b and latbes, planers, drills, shap
ers, engines, boilers, and machinery. Must be in good 
order. WlIl pay cash. W. P. Davis, Rochester, N. Y. 

Acme engine, 1 to 5 H. P. See adv. next issue. 

Presses & Dies. Ferracute Macb. Co • •  Bridgeton, N. J. 
Best Ice and Refri!(eratin!( Machines made by David 

Boyle, Chicago, Ill. 170 machines in ' factory use. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Coluwbla St., New Y ork. 

Screw machines, milJing machines, and drill presses. 
The Garvin 1I1ach. Co., Laight and Canal Sts., New York. 

Beach's Improved Pat. Thread Cutting and Diamond 
Point Lath e '1'001. BIIl in"s & Spencer Co., Hartford, Ct. 

Ti!(ht and S lack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N .  Y. See illus. adv.,  p. 300. 

Wanted-Machine to turn wooden balis, 3 to 10 ineb es 
diameter. Also machlne to turn dumbbells and IndIan 
clubs. Address P. O. box 128, Pawtucket, R. I. 

Sheet RlIbber Packing, 1-16, 3-32, )!;, 3-16, and lO inch 
thick, 7� cents per pound. Al l kinds of ruhber goods at 
low prices. Jobn W. Buckley, 156 South St., New Y ork. 

For tbe original Bogardus Universal Eccentric l\lil l ,  
Foot and Power Presses, Drills, Shears, etc., address J.  
S. & G. F. Simpson, 26 to 36 Rodney St., Brooklyn, N. Y.  

The best book for electricians and beginners in elec
triCity is " ��xperimental SCience," by Geo. M. Hopkms. 
By mai l ,  $4 ; Munn & Co., publisbers, 361 Broadway, N. Y. 

Force feed seeder. 8 pOints of superiOrity over all  
others. Patented July 22 ,  1800, an d J une 16. 1891. EntIre 
right for sale. For particulars address Victor Swanfelt, 
Paxton, Ill. 

Wanted.-A practical man, thoroughly acquainted 
with envines, b aving lots of push, with good address, to 
sell a metal l i c  steam packing (and apply it too, when ne
cessary). _�one who cannot earn twenty-five hundred 
dollars pel" year n eed apply. Send full detai ls to Sub
stantial, :':ar : of SCIENTIFIC AMEHICAN. 

u In Brj '-".J1 est Summer Land " is the tiUe of a pro
fusely filush-ated book of over one hundred pa�es, set
ting forth ii� readable form the attractions, historic as
sociations .. and alJ matters of interest in connection with 
tbe shore and inland summer resorts of south eastern 
Massacansetts, of Cape Cod, Martha's Vineyard, Nan
tucket, and in fact the entire territory covered by the 
Old Colony Railroac1 and Fal l River l�tne. 'rhis, together 
with " Manual of Old Culony Resorts," containing list of 
hundreds of summer botels and boardinlZ h ouses witb in  
the Old Colony territory, wil l  be mailed to a n y address 
on receipt of 5 cents to pay postalle. Communications 
should be addressed to th e Passenger Department, Bos
ton. 

iTSend for new and complete catalol'ue of ScientifiC 
and other Books for sale by l\1 unn & Co., 361 Broadway, 
New York. Free on application. 

HINTS TO CORRESPO],; DENTS. 

Names a n d  A ddress mns t accompany �ll letters. 
or no attent. ion w i l l  be paid thereto. This isCfor our 
information and not for pH h l ication. 

Refere n c e s  to former articles or answers should 
give date of paper and page or numher of question. 

Inqui ries not ans\ .... ered in reasonable time should 
be repeated � correspondents will  bear in mind that 
Borne answers requ i re not a l i tt le  research. and, 
though we endeavor to reply to all either by letter 
or in t h i s  department, ellch mn st. t ake his turn. 

Specl a i  W r i t t e n  I n fo r m a tion on matters of 
prrsonu l rather than general i n terest cunnot be 
expf>c ted w i thout remunerat. ion.  

Sci e n tific A m erican S u p p l em e nts referred 
to may he had at the office. Price 10 cen tE each. 

B o o k s  referred to promptly 8nppl ied on receipt of 
price. 

IU l n e rats sen t for examination should be distinctly 
marked or l abeled. 

(3211)  E. B. 'tsks : 1 .  What is the E. M. F. 
of one cell of Leclunche battery (porous cup Leclanche) ? 
A. 1'47 vo lts . 2. How many amperes or what fractional 
part of an ampere wi:: �ne cell produce ? A. About 
Yo ampere. 3. W hat is  the mternal resistance of one 
cell ? A. 5 ohm •• 

(3212) W. J. A. B. asks : 1. When, 
where, and by whom was the firet dynamo made ? A. 
In 1866, William Varley filed ill the British Patent 
Office a provisional specification for a dynamo electric 
machine, but this was not published unti July, 1867. 

Iu February, 1867, Dr. C. W. Siemens read a paper be
fore the Royal Society on the dynamo. Sir Charles 
Wheatetone read another paper on tbe same subject at 
the same meetinl(. 80 that it is difficul t  to state who was 
the first inventor of the dynamo. 2_ When, where, and 
by wbom was the first arc (el ectric) light made ? A. 
Slf Humphry Davy showed the arc I igbt for the first 
time in 1810, at the Royal Inst itution. 3. When, where, 
and by whom was the first incandescent 11ght made ? 
A. The first incandescent lamp was patented by King, 
in England, in 1845. 4. Which is cheaper, and how 
much, horse power, cable, storage battery, or trolley 
power, for street cars ? A .  As the conditions vary so 
much in d ifferent place8, i t  will  be imp08sibie to give a 
very satisfactory answer to this query. It iR probable, 
however, that under favorable cond i tions the cable 
system is less expensive thau either of the others. 5. 
What is the greatest speed ever attained by an Ameri
can locomotive with a train ? And an Eng l ish ditto ? 
A. On A merican rail ways, 36 mi les in 30 minutes, l07 
miles in 97 m inutes, are two of the best examples of 
fast running. The average rate of higb speed has 
reached 69 m i les an hour ; 75 m i les alld over have been 
made under the best cond itions. It is 8tated on good 
authority that there IS very l i nle difference in the speed 
of the fastest tra ins here and ill E urope. 6. What is 
the greatest diameter of a driving wheel of a locomo· 
tive ever built ? A. On one of the early engines nsed 
on the Camden & Amboy Railroad the driving wheels 
were 8 feet In diameter. In Europe, large wheels are 
stin in use to some extent, but. here large wheel s have 

i \,>QQll abandoned, and 6 fQet i. the larlO:es t. 7. How call 
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a dynamo be changed into a motor � A. As a ru le, any good dynamo for generating a direct current can 
be used without change as a motor. 8. How long wi l l  
100 gravi ty (telegraph) cel ls run a 1 6  candle power incandescent l i ght (50 volts) ? A. It is impracticable to run a 16 caud le power 50 volt lamp with 100 gravity cells. 9. How long wi l l  200 cells do it ? A .  It is impracticable to run incandescent lamps with any number 
of gravity cells. 10. How many gravity cel l .  would be necessary to charge a storage cel l of dimensions 12X 
12 X 12. and how Ion" to do it ? A. For charging a 
• torage battery cel l ,  four cel ls of gravity hattery are required. It takes from 7 to 8 hou·rs to charge a .torage battery. 

(3213) C. E. N. and H. W. McC. ask a 
recipe for fastening paper to the face of an iron pul ley and how to make a good helt glue. A. Scratch the face of the pul ley with a rough file thoroughly. so that there are no bright or .mooth place.. Then swab the surface with a sol ution of ni tric acid 1 part, watt 'r 4 
parts, for 15 minutes, then wash WIth boi l ing hot water. Have prepared a pot of the best toug-h glue that you can get ; sti r into the glue a hal f ounce of a strong solution tannic acid, oak bark, or gal l DutS. us cOll\'eniel1t to ob
tair. ,  to a quart of thick gllle ; 8t ir q uickly whi le hot and apply to the paper or pul ley as convenient. and 
draw the paper as t ight l y  as pO:5:5 ib le to  the pul ley, overlapping as many folds ", mal' be requ i red. By a l i ttle management and moi:5tening of the pape;r it will bind very hard on the pulley when dry. and wi l l  not come off or gct loose until it is worn out. Use s trong hardware wrapping paper. 

(32 14) W. R. asks : 1. How many sul
phate of copper batter ies would be needed to charge a 8torage battery for rlllIui I lg an 8 candle power electric lamp ? A. Yon w i l l  req u i re .t cell::! o f  gravity haltery to each cell of storage battery. 2. Should t I tt' �torage cells bc nrranged in mult ip le arc d llr ing chal'glllg process ? A. It is prohably best to IDtlke the s torage alld gravity ce1 l8 up separately, as above suggested . 3. lIow long wi l l  they run above lamp before running out ,  i f  used 6 hours daily ?  A. Storage bat teries wi l l  not run large hunps for much more thtlll six hours dai ly .  4. In what time can they be charged uftE'r t i le first thorough charge ? A. It requ i  es from 8e\'en to eight hours to charge a s torage battery . 5. ,,'hat is the best arrangement for the sui phate of copper cel l s ? Is the Edison· Lalande battery a �u i table cel l for rnnning an electric 
Jamp ? How many of these cells would i t  take to run an 
8 candle power Edison lamp ? Where can J find a ful l and exten�ive treath;e on th i8 Ia:::. t type of clt..-cr.ric bat· tery ? A.- \Vrite the Edl�OU M llll u factnr i t lg" Company, Orange, N. J., \\'ith reference to the Edi�on-Lfilande hattery. 

(32 15) E. L. asks i f  there is a school ,  
preferably in the eastern part of the  country. where a 
young man can take a short special COllr�e in electrical engineering \'i' ithout being reqU i red to pa�s the exam-1nation in  the- language� and h igher mathemat ics which the regular col leges require ? A .  A special course in 
electrical eng:neering fluch as you 8 pecify would be best obttl inrd in an electrIC munufactor-y or works of some kind. A college could not give a good course to the exc l u�ion of mathematics. Yon might address Col umbia Col lege, of thi1'! CI ty, Cornel l Univer!:l i ty, IthaCIl, N. Y. ,  and the Stevens In8ti t ll te of Technology, Hoboken, N. J . ,  for informatiun as to any special or elective courses they may have in electriCIty. 

(32 1 fj) C. W. wri t es : 1. H ave you a 
paper or bool( on watch finishing ? A. We can supply 
you with the fol lowing books on the I?-ubject yon mention. The � '  \Vatch "Mal\:er's Hand Book," by Suunier, price $3.50. . .  A Treatise on Watch Work." by Nel thropp, $2 50. . .  The Watch and How to Repair It." $1 .  See puge r,a of catalogue, which we send by mail .  
2. Would i t  h urt a person to take brucine internal ly ? 
A. It i. a dead ly poi80n. one ot the wor.t known to man. 3. Is there any d ifference between brucine and 
brucm ? A. No ; i t  i. only a question of spe l l ing. 

(3'H 7) E. B. asks for a cement 01' 
composition. Kmdly favor with a cement and how to app ly it to join a close.gralned, hard, whi te 
marble slab, 8 inches deep by 2 inches thick, 4 feet long, rough-broken into two pieces abou t the middle of I ts length ,  forming a s ide piece for cradle of a grave, and heing al ways exposed to the inclemency of the weather. A .  You might try a cement formed of oxide of zinc mixeu with a strong solution of chloride of zinc. It wi l l  have to be applied quickly to each half of the stone, and the pieces joined before the cement fl.ets. It wi l l  probably be wel l  to experiment on a sma l l  piece of .tone before applying the cement to the marble. 

(3218) J. S. M. asks, What size of  wire is 
SU I table for windmg field and armature of dynamo deDcribed in SUPPLE":\IENT,No. 161, made size of cuts ? A. It depeuds entirely upon what you intend to do with the machine. For general purposes, however. we think No. 20 on thl� armature and No. 18 on the field magnet would do for a series machine. �. \Vhat can be put 
in whitewash for outdoor to increase its adhesive qual i ties ? A. Try skimmed milk. 3. Hu. there been a genuine history of Stanley's tr�vel8  in Africa pu b-
1 i8hed. and by whom ? A. Scribner & Co. of this City publ ish Stanley'. books. 

(3�19) N. J. asks : 1. Could you give me 
the recipe for a glue that wii l withstand water as wel l  a. 
o i l  and alcohol ? A. Marine glue  is made hy softening pure India rubber (un vulcanized) i ll benzole or naphtha. 
To one part of rubber orIginal ly uscd add ten to twenty 
parts of pulverized shel luc, mixing i t with the benzole. Rub the m ixture well in a mortar, tran:-lfer to a cup, and warm upon a water bath «('II' u�e a glue pot for thi�) ; apply by melting with a w!l.rm i ron or wire on the 
Burfaces to be uni ted. Do not use a flame. Common glue may bc mel ted with water ar.d one- tenth its weight of hichromate of potash. Expo"He to light make. it insoluble. 2. Could you tel l  me whether .uch a glue i. 
in the market ? A. Marine glue is sold by deale .. in microscopic supplies. 

(3220) F. C. w rites : T here is a prepam
tion that when pnt on the glass of a cheap microscope shows all 1maicn les, bacteria, erc. I t h ink i t  is some high ly ferment i ve tlubstance l ikE' yea�t.. h i l t  have f'Xperimented. wl thont any 8ncces�. I f  Y O I I  can gh e lilt' 
IIny in formatIOn about it I will be exceedingly grateful. 

A. Try old fiour paste allowed to stand for several days. In fURorian. are qUIckly developed in an infusion of hay and water. 
(3221 ) T. W. J. asks (1 )  for directions for 

softening stone, .0 that i t  can be moulded into any de
.ired shape, and again become hard a. hefore. A. Stone cannot be softened a. you describe. 2. What liqnids (or chemicals) will produce the mo.t inten.e heat ? A. Sulphuric acid and water produce heat far ahove the boiling pOInt. The acid .honld be added slowly to the water. There is al waYEI dan.ger in doing it • 

(3222) .T. H. R. asks : How can I detect 
adu lteration in bone meal. or whether It i. pnre or adulterated ? A. 'l'he only reliable way i. by analysis. It .hould di.solve without efferve.cence in nitric acid,but this i. a very imperfect test. 

(3223) T. L. P. writes : In my daughter's 
honse, being bn il t from plans furni8hed by your architectural bureau, the floors, which are of white oak. have become di.figured by hlack .tain., probably where damp iron In some way has been in contact with them. I .uppo.e i t i. tannate of iron. Can you .uggest some means of removing this discoloration ? A. Try hydro . chloric acid dil uted with ten volumes of water. If this is not strong enough� try weak solution of oxal ic acid. The idea is to u.e any remedy a. weak as po •• ible. 

(3224) O. C.  K. asks : What advan tages 
and d isadvantages are connected wIth the use of balanced valves on steam engines as compared with thc ordinary .l ide valve actuated by an eccentric attached 
to crank .haft ? A. The advantage. are comparative 
freedom from wenr and ease of movement. There heing hut l ittle friction on the .team chest face. the perfect fit of both face. is maintained . saving leakage. which is a source of economy in rnnmng and repair. The gain in power is very small. The di,ad vantages are only found in their complicated con�trnctlOn alld hahil ity to become deranged by inattention to adjustment, the halancing requ i ring steam tight yet free moving jomts. Both kind. being moved by eccentric and rod, there is no difference out. ide of the .team che.t. 

(3225) M. E.-New York, Brooklyn ,  and 
Berlin are we beheve the oLly cities that have general systems of elevated .treet railway.. In other citi l's 
there are spurs of elevated tracks, or VIaducts, on which train. pa •• to depots, etc. 

(3226) D. W. S. asks : 1. Wil l you please 
tel l me how the lights should he connected in circuit of 
eIght l ight dynamo (SUPPLEMENT, No. 6(0) so 1 can use one or more at a time ? A. The lamp. should be connected up in mul tiple ar,, ; the field magnet of the dynamo should have about four more laycr. of wire, and the machine .hould be conHected up a. a shunt 
dynamo. 2. If I should build a machine after the same pattern for 16 l ight., and connect lights in mU ltiple. could I burn one singly. the mach ine runn ing normal l y ?  
A. Yes ; if connected a .  a .hunt maehine, with the field magnet winding properly  proportioned. 3. Al.o, can I .el l this machine wben fini.hed, without infringement of any patent rights ? A. This machine when huilt with a wire armature core doe. not infringe any pat
ent. 

(3227) A. F. F. asks : 1. What sized wires 
are u.ed in the induction coil of the Blake tran.mitter ? What i. the length and width of the core, and of what i. it made? Are both coil. copper ? Is the primary coil insulated ? I. there any thin" placed between the two coils ? A. U.e No. 00 wire for the .econdary and No. 
20 for tbe primary. Use two layer. in the primary and 
10 or 12 in the secondary. Make the core of the coil of a hundle of fine annealed wire % of an inch in diame
ter and 3 inches long. The primary and .econdary wire. are in.ulated, aud the two coil. are separated hy three or four thickne •• es of writing paper wound arouud the primary. 2. What is an aUXIliary magneto bel l ? Will it work on a line lJ.ji miles long without u.mg the regular magneto ? A. An auxiliary magneto bell i . an addi t ional bell put into a telephone circuit. It req uire. a magneto to operate it. 

(3228) F. W. S. writes : A recent fire de· 
.troyed our entire .tock; our .afe pre.erved onr book. very nicely. Being enabled to nnlock it readily by the combination, we now wish to know from a source of good authority if this safe would still preserve our book. through a l ike fire, and if  not, why ? A. The preservative quali ties of a ."fe depend chiefiy upon the amount 
of water contained in the fill ing. Hence for this purpo.e plaster of Pari., alum, and other salt. that hold a high percentage of water are used. If a .afe is exposed to a bigh heat for a con.idemble time, a portion of the water wi l l  he driven out of the filling, and con.equently 
the safe will he impaired. 

NEW BOOKS AND PUBLICATIONS. 

MASSAGE, THEORETICAL A ND PRACTICAL. By Douglas G rahallJ ,  M . D .  
P p .  342. New York : J. H. Vail & 
Co. 1890. 

Thi. i. the .econd edit ion of a book fir.t puhlished in 1884. It has been revised and enlarged, alld the present volume is designed to cover a full description of the best mode of applying ma •• age and it. physiological effects as a remedial agent for a far greater num· ber of ailments than it has commonly been .uppo,ed to 
he available for. The effect. of mas.age upon the internal organs, upon complaints pecul iar to women. and 
upon affections of the nervous .ystem. are t.reated with especial particularity, while rheumatism and joint affection. and many other complaint. are .hown to be heneficial l y  .uhjected to this treatment, the general comfort and satisfaction derived therefrom making this method of cure, wherever it can be employed, a really enjoyahle one. 

TO INVENTORS. 
An experience of forty years, and the preparation of mOre than one hundred thousand appJications for patents at home and abroad, enable us to understand the laws and practice on both continents, and to possess unequaled facilities for procuring patents everywhere. A synopsis of the patent laws of the United States and all foreign cou::l.tries may be had on application, and persons contemplating the securing of patents, either at home or abroad, are invited to write to this office for prices, which are low, in accordance with the times and our extens� ve facil ities for conducting the business. Address M U N N & CO., office SCIENTIFIC AMERICAN, 361 Broad

way, New York. 

INDEX OF INVENTIONS �:���8�����ai�J��:�V��i��:na�d�z.�.��.�: : : :  !�::� Fare regh�ter, cab, W. Pbwtt . . . . . . . . . . . . . . . . . . . . . . . . 456,!-Kl5 

�::� �:tker�ie�te�.aleB�f;ct��: :::: :::: :::: :::456,7i2', W1:�1� 
For which Letter. Patent of tbe F'eed water heater. locomotive. F. L. McGahan . . .  456.671i Fence, H. C. Pratt . . . . . . . . . . . . . . . . . . . . . . • • . . . • • . • • . . . .  456.63j 

United State .. were Granted File box. Osborn & Foster . . . . . . . . . . . . . . . . . . . . . . . .. . .  456.591 Filter, oil, Campbell & f;�lower . . . .  , . . . . . . . . . . . . . . . . . .  456,797 Firearm lock, F. D. Granger . . . . . • • . . . . . • . • • • . • • • • • • •  456,813 Fireman't'l smoke protector, 'V. Bader . . . . • • • • • • • . . .  4&6,&17 

July 28, 1891. �l:gi��o;oId;i�f�%eiii: p: c;,st,;: : : : : : : : : : : : : :: : : :  :�N� }<'�lour bin and sifter, J. D. Field . . . . • . . . • . . . .  , . . • . . . .  45fj,�fi Flour bolt, O. M. Morse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45fi.f),"4 Food cOIl1POUndhG. F. Ordway . . . . . . . . . . . . . . . . . . . . . . 4.�fJ� O;1 & N D E& C H  BEA RING THAT DATE . �;��:i�'i�::�·C�UPIF�·�b'o;,ks: d(e for: J:Gi:ee,;::: : : :  :�:�� Fork. �ee Hay fork. Fruit and vegetable scoop and knife, E. O. Varell 456,784 [See note at end of list about copies of these patents.] Furnace. See Reverberatory furnace. Gauge. See Micrometer gauge. Water gauge. Gas l ighter, automatic electric, A. Wunderlich . . . .  456.685 

Adjustable bracket, G. H. Christensen . . . . . . . . . . . . . 456,614 g:� �;�;�ore���rli�" io�����li:i�:m'iii(;n: : : : : : : :  �:� Air for producing motive energy, utilizing com- Ga� retort charger, A. Hickenlooper . . . . . . . . . . . . .. . .  456,569 pressed, V. Popp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 456,595 C-}ate. See Railway crossing gate. Air for the production of mechanical power, Gearing, chain, F.. G. Latta . . . . . . . . . . . . . . . . . . . . . . . . . .  456.729 means for utilizing compressed. V. Popp . . . . . .  456.594 Gearing, toothed, .:\1. P. Campbell . . . . . . . . . . . . . . . . . . . 456,796 Alarm lock, J. Swihart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456.783 Generator. See Steam generator. Alloy. anti-friction, C. B. Miller . . . . . . . . . . . . . . . . . . . .  456,8BB Gold chlorinating proce�s, J. H. Pollok . . . . . . . . . . . .  4.16.844 Animals, horn tip for, '1\ Cummins . . . . . . . . . . . . . . . . .  45tJ,&l7 Governor, steam engine, R. E. Olds . . . . . . . . . . . . . . . . . 456,837 Annunciator, W. C. Dillman . . . . . . . . . . . . . . . . . . . . . . . . .  456,80a Grain bin�, spout alarm for, W. G. Adams . . . . . . . . . .  456,667 AnnunCiator, pneumatic, W. H. Hunt . . . . . . . . . . . . . .  456,824 Grain drier. F. H. C. Mey . . . . . . . . . . . . . . . . . . . . . . . . . . . . 456,782 Armatures for motors and generators, N. C. Bas- Grate, O. Pederson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  456,733 sett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456,92.1 Grinding and amalgamating mill, 1\:1. Crawford (r) 11,180 

!�l������c�:���j��;so�� .�i.����.:: . . ::: . .  ::: . .  :::.: � :  !�:�� gri��?�e�eer�:il�efg:��:���iC, H. Eichbaum . . . . . .  456,617 
!�:�:: !�T,t f6alr�Wiri;lf���ia1i, l:.CD�lli�ii : : .' .' : : : : : :  !�:�� �:������ril��:�· �rl����onlbined: N: 'i3: RUey: : : :  �:m Bale tie, wire, J. D. Coon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45ti,647 Hammer, power. C. M. Collins . . . . . . . . . . . . . . . . . . . . . . . 456,616 Baling press, W. R. Moseley . . . . . . . . . . . . . . . . . . . . . . . . .  45(;,834 Hanger. Hee Ji;aves trough hanger. 
�:fl�f,.p��s:i�·i�;;A��. �?�. ?����.�i��: .�:. ��������� :?;J:� iI:����i���.c�h�a:lc���y�� �!ridU�i;er 'for: '6: 'ii: 456,657 

�:�I.o\��XH�i l�W ���.he . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 456.847 Hat��;;iiig·;.iipa�aiils· . . s: 'T: 'Newmaii: : : : : : :  : :::: : :  ��:� Bar straightening machine, round, L. H. Bright- Hat sweat band. fr. \Vebb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456,786 man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456.883 Hay fork or "rapple. C. Lardner . . . . . . . . . . . . . . . . . . . . 456.b'24 Bars into helices. machine for forming, J. Laid- Hay press. C. D. McNeill . . . . . . . . . . . . . . . . . . . .  , . . . . . . . .  456,633 law . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456,829 Hay rake and tedder • .If. M. Quick . . . . . . . . . . . . . . . . . .  456,845 Barrels upstairs, device for carrying, S. G. Fran- Hay rake, horse, A. H. Colby (1') . . . . . . . . . . . . . . . . . . . .  11,182 cis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456,559 Heat into mechanical energy, transforming, H. Battery. See Secondary hattery. .Mehner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-56,831 Bearing, ball, A. L. Teetor . . . . . . . . . . . . . . . . . . . . . . . . . . . 456,(',64 Heater. See Feed water heater. Water heater. Bed, folding, F. E. Stevens . . . . . . . . . . . . . . . . . . . . . . . . . .  456,915 Hoisting and conveying apparatus, C. L. Saun-Bending machine, J. H. Peters . . . . . . . . . . . . . . . . . . . . . . 456,774 del's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456,� Bicycle, A. N. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 456,fi04 Hoi sting apparatus, J. Gibbins . . . . . . . . . . . . . . . . . . . . . , 456,763 Bicycle wheel. C. A. Hartmann . . . . . . . . . . . . . . . . . . . . .  4.16,815 Hoisting macll ine, electric, G. H. Reynolds . . . . . . . .  456,908 
:���ar3e�a�\���t\s�.er, Po A. Eichler . . . . . . . . . . . . . . . .  456,6'93 HOI�f;Ple ��1d��up���ch�g�dti[ach��8!?or�0�gfJ: BiBulphites. apparatus for making, N. H. Brokaw 456,791 er. Blowing engine, S. P. Watt . . . . . . . . . . . . . . . . . . . . .

. . . . .  45G,H43 Hollow bar, E. Ii. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456,Mti Boats. paddle attachment for, Rehm & Marx . . . . . .  456,846 Hook. See �'ish hook. Boil er. See Steam boi ler. Hook. W. S. Whiting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456.786 Roi Jer cleaner, 1'. E. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . 456,R94 Horse boot, 1\1. Barnes . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  456.688 Boiler making apparatus. J. Tetlow . . . . . . . . . . . . . . . .  456.918 Horse detaeher. E. Hays . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456.816 Boilers, sediment trap for, Abrams & McGahan . .  456,711 Horse deacller and brake. A. H. Chilton . . . . . . . 0 . . . .  456.613 Boiler�, steam loop connection for steam, W. C. Hose coupling, C. L. Bastian . . . . . . . . . . . . . . . . . . . . . . . . .  45ti,756 Kerr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456.672 Hot water heater or boiler, E. D. Weston . . . . . . . . . .  456.747 Bolt. See Expansion bolt. Flour bolt. Hydrocarbon burner, B lasdel & Morse . . . . . . . . . . . . .  456,M3 Book, C. R. Brodix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456,717 Ice cream freezer, Rube & Bartholomew . . . . . . . . . . .  456,910 Book, receiPth C. O. Tangeman . . . . . . . . . . . . . . . . . . . . .  456,�H2 Ice shaving machine, Ii"', O. Opitz . . . . . . . . . . . . . . . . . . . . 456,BH8 
�g�:I�flTftg: m�e�h�e�JG�lft��l�:s et'ai' : : : : : : : : : : : :  ��:rz+ 1�����\�;��.Pf2.v������: .�: .��.r.��: : : : : : :  : : : : : : : : : : : �:i� Bouquet holder, R. A. 1'yrrel .  . . . . . . . . . . . . . . . . . . . . . . . 456,745 Indicator. See Speeu indicator. BO�'o�t'he p�:'��� tg:.· File box.j" Rihbon box. ���l�g:�s.�n�l�r�:¥gr iiiiisiiing.TW: ·Birch· . .. .. �.� Brace. See Extensible brace. Insecticide, D. W. Staples . . . . . . . . . . . . . . . . . . . . . . . . .. . .  456.002 Bracket. See Adjustable bracket. Insulator, span wire, W. S. Jarboe et al. . . . . . . . . . . . .  456.574 Brake. See Car brake. Vehicle brake. Insulator, span wire, W. P. Seibert . . . . . . . . . . . . . . . . . 456.600 

���:g, Ji�'h��:" ;:' fo���t�.: . .. : ...... . : . . : . . : . .. ... :::. ''':.: : :  Wl:�l� Int�i�I:,�W.a�i� B";'i.iCh . .  ��� . .  �i�n�l . .  �����: .����-. 456.6(5 BUr:;:::ner. See Hydrocarbon burner. Lamp }���rirli�6�r�i;in�W.afi: 'Flsh::::::::::::::: : : : :  �:� Buttons to materials, securing shank, W. E. Ben- Kettle ti iter, C. Shefrerd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 456,662 nett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456,926 Knife. See Pocket knife. Cake pres� F. M. Leavitt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456,656 Knife and scissors sharpener, A. Fritschi .  . . . . . . . . .  456,618 
g:�er�ee O�� :a��tolf!rg��i��mera. ���t�i�a���!rit c6�If�F�icf:�.����.e.���.�: : : : : : : : : :  �:� 
8:rg��l;jF�;�[Nl:.: .: .: : .: .:.: :.: : : :: : : : : : : : : :: : .: : .: ::. :. :. : : : :�:�1 �!13:i��oe:�e\;'���i.�.�. ��ll'e��ie:::::: : : : : : ::::·. : : : Wl:�� 
Car brake. M. A. yeakley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  450,750 t:�Kbel��;�'cJar�; :ol.n��iit'ter� � : : : : : : : : : : : : . : : : : :  �:� Car brake mechanism, A. J. Wright . . . . . . . . .  456,608, 4.16,609 Lamp extinguisher, J. B. Greenhalgh . . . . . . . . . . . . . .  456,814 Car coupling. E. P. Caldwell . . . . . . . . . . . . . . . . . . . . . . . . . 45ti,552 Lamp fixture, J. E. Bohner . . . . . . . . . . . . . . . . . . . . . . . . . . 456,880 Car coupling, J. T. Friend . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456,ROO I�amp. oil, li'. E. & S. Townsend . . . . . . . . . . . . . . . . . . . . . . 456,642 Car coupling, I�. Groff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4;il,5ti2 Lamps, letter displaying device for. Barringer & Car coupling, C. E. Seabury . . . . . . . . . . . . . . . . . . . . . . . . . . 45ti.858 Johnston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 456,7M 

g:� ���r:!e��¥f.i�t.e�h�j.�a��.l�. :�.�! : : : : : : : : : : : : : : : :  W1:��� Lan,�sur�:�.�� . .  ���. ���������� . �.����?�?�' . .  �:: �: 456,749 

g:� :��fn� ��s����h�m�: .����::::::::::::: ::::: : : : :  t�:A� t:����: 1: �.B�J��for·d : : : : : : : : � : : :  .. : : : : : : : : : : : : : : :  1�:?H Car starter. P. Flood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456,7{;2 Life preserver, C. A. L. Kopcke . . . . . . . . . . . . . . . . . . . . .  456,621 Car, stock, J. F. Elder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456,Gfl7 Lock. See Alarm lock. Firearm lock. Seal 
8:� �1��I�WgJ�����i:e.�·. ������: : : : : : : : : : : : : : : i�:r� Locl�,Ctv. H. 'I'aylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.56,917 Cars, baggage slide for railway, G. D. Sherwin . . . .  456,601 Loom shuttle box operating mechanism, J. D. Cars, mechanism for automatically operating Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4M,550 end gates of, J. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . .  456.904 J-lOOIll Hlmttle raceway, G. C. Moore . . . . . . . . . . . . . . . . . 456,675 Card boa-I'd boxes, apparatus for the manufacture Loom temple. E. S. Stimpson . . . . . . . . . . . . . . . . . . . . . • . . 456,916 
car�fiaiitr��'Fiiy: : : : : :  : : : : : : : : : : : :  : : :  : : : :  : :':. : : : :  i�:��� �i���i����r:;;c�: ���T�j.iijl::::::::::::::::::::.:: : : :  :�:iM Cart, road, J. R. Mercereau . . . . . . . . . . . . . . . . . . . . . . . . . .  456,581 l\1a�netic separator, D. K Lain . . . . . . . . . . . . . . . . . . . . . .  45t;,622 
g::�. r��:t�����C?n'b.��:to�b.i'W� ���Tek . . . . . . . . . .  456,912 �:a,b���������r�g;'�.IW�e.wiese·bj.oCk: : : : : : : : : : :  �:� 
g:f��gd;l!��w.- W.�i����m�: .�:.��.�l.��:::: .. : : : :  �:�� �f::�';��ae��,��I£?����'t'e : : : : : : :  : : .' : : : : : : : : : ::. : : : : �:� Centrifugal machine. C. J. Jeppesen . . . . . . . . . . . . . . . .  456,654 :lledical induction coil, H. A.  Voelkner . . . . . . . . . . . . .  4.1)6.746 Chocolate, preparing sterilized. G. H. Neuhauss :l1icrometer gauge, S. H. Bellows . . . . . . . . . . . . . . . . . . . . 456,875 et Ill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 456,589 Mill . See Hrinding and amalgamating mill. Chucks, extension jaw for, W. J. C. Rowe . . . . . . . . . .  451:),854 Quartz milL Chum. J. S. O.ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456.839 Mirror. adjustable. J. & M. B. Elbert . . . . . . . . . . . . . . . . 456.fl!lo Churn power, hand and foot, A. F. & A. G. Bon- Money order, safety. H. W. Campbell . . . . . . . . . . . . . . 4;)6,'*'5 ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456,790 �lop wringer, J. P. Reuter . . . . . . . . . . . . . . . . . . . . . . . . . . . . 450,777 Cigar bunching machine, C. Browning . . . . . . . . . . . . . .  4&i,ml1 )tIop wringer, C. A. \Vhite . . . .  , . . . . . . . . . . . . . . . . . . . .. . .  456,666 Cigar bunching machine, J. ConnelL . . . . . . . . . . . . . . .  456,798 Motor. See Current motor. Cigarette machine. J. V. Bohannan . . . . . . . . . . . . . . . . .  456,644 Mower, J. "(1\ Steward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 456,782 Clamp. See Jeweler's work clamp. Knitting ma- Music holder, C. H. Reynolds . . . . . . . . . . . . . . . . . . . . . . . . 4.16,638 chine clamE. Pipe clamp. Nai1 puller. A. F. Street . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456,603 
g�:�PfO�·c�·Ja��i��d·ib·e iike,' E: L: ·Pe·rry : : : : : : : :  �:� Ne�.psf:�:.' .���.���� ��� .������.� .��� . .  ���l.i.��: .�: 456.599 Cleaner. See Boiler cleaner. Nipple holder. H. B. Spencer . . . . . . . . . . . . . . . . . . . . . . . . 456.860 

8lf;'i�. i'. �;':l�uto� : :  : : : : : : : :  : : : : : : : : : : : : : :  : : : : '::.: : : ��:n� ���I��e�?I�:%���lrK�:n�.IU'.·b�e�: .�i.I.I�.�.:: . . :::.:: : W;:�� 
8Igt�tfol�r�gSiri���r�e��:�. Richardson . . . . . . . . . . 4&;,R51 8U :�� ���\�£i��et����ti���?�·y���i:�l��!eBB� 456,800 

Clutch, W. H. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4&;.H27 es. process of and apparatus for expressing, J. Clutch and speed governor, friction, S. G. Henkel 45(i,fi52 H. Vaile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456.600 Clutch, friction, W. B. Hosford . . . . . . . . . . . . . . . . . . . . .  4{)6,571 Oil can and s iphon pump, '1\ Bumann : . . . . . . . . . . . . . 456.758 Clutch, friction, A. C. Rice . . . . . . . . . . . . . . . . . . . . . . . . . .  451:i,tJ09 Organs, combination stop action for, L. D. Morris 456.768 
g�l�e�C:J����: W.�.�o��aii: : : : : : : : : : : : : : : : : : : :  : : : :  ��:��i ��aio�k�e\���1�lgta��s.  ?'�.���.:�.�: . . . . . . . . . . . . . . . . . .  456.744 Concentrator and amalgamtor, J. Rodermond . . . . .  456,�52 Paint can, C. �'. & C. F. Stites . . . . . . . . . . . . . . . . . . . . . . . . 456.681 Condenser, R. P. Barnstead . . . . . . . . . . . . . . . . . . . . . . . . .  45G,!J28 Paint, vulcanized, L. \V. O�born . . . . . . . . . . . . . . . . . . . .  456,659 Condenser regulator, electric, J. McBride . . . . . . . . . .  4.1)t;,8H5 Paper, coin-operated machine for furnishing 
gg��ri���r. Se�t���"cto!�l���til'fose·c;,upiing: . .. . .  456.828 pas�����·r�·a�:ic�:��Jnuf;,{;tuj.e· ;''i . . it;: Reiiius: : : W'tAW! Crate, folding. S. W. Hurlburt . . . . . . . . . . . . . . . . . . . . . .  456,653 Pasteboard boxm�, mach me for connecting the Cuffs and collar blanks� machine fo' infolding the corners of. Saltzkorn & Nicolai . . . . . . . . . . . . . . . . . .  456,639 edges of, J. K. P. Pme . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45G,9Ofi Photograph apparatus, COin-controlled, F. Martin 456,673 Cultivator, Bulky, J. L. Butler . . . . . . . . . . . . . . . . . . . . . . .  451.i,551 Photographer's retouching and marking appara-Current motor. alternating, M. Von Dolivo-DolJ- tus, C. Cutler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 456.5M browolsky . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45fi,R04 Photographic camera. E. \V. Perry, Jr . . . . . . . . .. . . . .  456,842 Cuspidors. swing attachment for, S. Horseman .. . .  456,1i2U Photographic exposures, instrument for calculat-Cutter. See rrwine cutter. ing, A. Watkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 456.,Sb'9 Decorticating fibrous plants, etc., machine for, J .  P ipe clamp, J .  Muirhead . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456,769 H. Lorimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456,700 Pipe connection, N. E. :smith . . . . . . . . . . . . . . . . . . . . . . . .  456,781 Denture, artificial, W. H. Marshall . . . . . . . . . . . . . . . . . .  45fl.G2fi Pipe covering, steam, C . •  J.  \V. Shearer . . . . . . . . . . . . .  456..661 Derrick, windmill . 'r. O. Perry (1') . . . . . . . . . . . . . . . . . . .  11,181 Pipe. manufacture of lead lined iron, G. W. Har-Digger. See Post hole digger. rington . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456,927 Distilling apparatus, water, R. P. Barnstead . . . . . . . 456.m Planing machines, rotary cylinder and cutting Boor check, A. A. Page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45(;,707 knife for, S . Erb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 456,761 Door check, G. W. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . 45ti,748 Planter, corn, C. J. Brown . . . . . . . . . . . .  , . . . . . . . . . . . . . .  456,548 Door track and hanger, C. O. Parsons . . . . . . . . . .  . .  45t;,841 Pocket knife, C. Gerlach . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456.B11 Draw bars, manufacture of, J. Green . . . . . . . .  4W,H9!), 456,700 Post hole digger, F. E. Kohler . . . . . . . . . . . . . . . . . . . . . . .  456,655 Drawing instruments, magnetized head for, R. S. Power. See Churn power. Carr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456,553 1 Pres�. See Baling press. Cake press. Drill press. Dr!er. See .Grain drier. ... J

' Hay press. Printing press. . 
B�IH·g�e!�������\l·lie�·:::::::::::::::::::::::::: : : :  !�:�� I l 

rllNi��;ha��I.���, . .  ��:������ . . ��� . . ���.1.��: . �: . �'. 4t)(i,S76 Drying apparatus, V. F. L. Smidth . . . . . . . . . . . . . . . . . . 45f:i,742 Print ing press, oscillating cyl inder, W. Scott . . . . . . 456,741 Dust collector, J. J. Gerard . . . . . . . . . . . . . . . . . . . . . . . . . . 456,810 Printing preMS sheet delivery apparatus, C. B. Dye. azo, C. A. llartius . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456.R97 Cottrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 456,669 Dyes, making azo. C. A. Martius . . . . . . . . . . . . . 45fi,627, 456,G28 Protector. lSee (1'ireman's smoke pratector. Wall Dynamos driven by compressed air, regulation of. protector. V. Popp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 456.59:J Puller. See Nail puller. Eaves trough hanger, M. Bingham . . . . . . . . . . . . . . . . . 4[>6,877 Pulley, 'V. H. Dodge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456,722 Educational purposes, frame for holding blocks Pulley, Mershon & Hichters . . . . . . . . . . . . . . . . . . . . . . . . .  456,731 for, F. W. Preston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45fi,708 Pumping enginp, uuplex, i'J. Rarnes . . . . . . . . .  456,75.'i, 456,754 ElectrIC circuit breaker for secondary generators, Punching mactiine, J.  M. Long . . . . . . . . . . . . . . . . . . . . . .  456,579 M . . Fei.lbo�en . . . . . . ,' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.?f·,HR9 PuneiJing Illac�line work holder, J. M. Long . . . . . . . .  45l?,578 

:l��t�i� fil:g�l�r��:?�I.nfi.agg:�t���: .�' . . �: .��:.��: �:�Ab ����1�: �: �f je�!�'e::::::::::::::::::::::: :::::::: : : : :  Wi:� ElectriC wires, attachment for poles for. E. Ver- Quartz m i ll ,  roller. C. C. Lane . . . . . . . . . . . . . . . . . . . . .. . . 456,623 straete . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1)t),68.1 Quil ting machine, �1. Koch . . . . . . . . . . . . . . . . . . 4fii.726, 456,727 
:::���:�a'iir:�'p���\�:,eago���c�nt�oll���slef: " t: 4M.tHl i �����n�!�a���I�eI'a��k�ChllltZ . . . . . , 45G,734 to 456,738, 456,740 

Brooks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45fi,718 italliator. steam or hot water, T. C. Joy . . . .  .456,895, 456,896 Electrical d istribution. system of, M. Feilbogen . . 4.1fl,�HH Rai lway, \V. H. Herrington . . . . . . . . . . . . . . . . . . . . . . . . . .  4fXi,SIS Electro-motive-force regulator, E. M. Bentley . . . . 456.1i12 Railway carriage, elevated, J. N. Valley . . . . . . . . . . . .  456,86Z Electrode for secondary batteries, O. C. lflick . . . . . 4.rJfi,a.� Rai lway carriages, brake for elevated, J. N. Val-Elevator guard. H. D. Swift . . . . . . . . . . . . . . . . . . . . . . . . . .  456,H41 I ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -!.56,Bfi Embossing machine, E. Jaeck . . . . . . . . . . . . . . . . . . . . . . .  456,724 ' Rai lway croRsing gate, T. Stebbins . . . . . . . . . . . . . . . . . . 456,914, EmbrOidering machine, .. T. Irish . . . . . . . . . . . . . . . . . . . . .  456,573 1 Rake. Sep Hay rake. Engine. See Blowing engine. Has or vapor eD- RangeR, hot water apparatus for cooking. G. T. gine. Pumping engine. Steam engine. BI'E'wer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456,757 Engine hearing, Babbitt & Bailey . . . . . . . . . . . . . . . . . . .  456,921 Rawhide and making the same, fulled, C. L. Expansion bolt, R. McGrath . . . . . . . . . . . . . . . . . . . .. . . . .  456,588 Royer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 466. 
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'eirutifi c �lUtricau� 
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Recorder. See 'l'ime recorder. 
Recording mach ines, marker for, J.  Boyer . • . . • . . . .  456.668 
Heel .  :;ee \V i re ree l .  
Itefrigerator, J .  Ollti let. . . . . . . .  0 '  • • • • • • • • • • • • • • • • • • • • •  456,840 
Register. See Bil l i ard table register. Car miJe-

age regi�ter. Cash regi :;tcr. Fare register. 
Regulator. :::lee Conden�er regulator. Electro-

maUve-force regulator. 
Reverberatory furnace, \V . Stubblebine ... . . . . ... . 456/& 
Ribbon box, J. H. 'Jorse . .. .... . . . . . . . . . . . . . . . . . . . . .  45fi,ti30 
!toad rol ler, '1. ��. Hershey ... . . . . . . . . . . .. . . . . . . . . . . .  45t.i,5U7 
Rol ler. ::-;ec Houcl rul l er. 
Ropeways, apparatus or grip for lJuckets of, \V. 

El l ig-en .. . . . . . . . . . . ... .. . . . . . . . . . . . . .... . . . .. . . . . . . .  45ti,l-iDf'i 
Hosette, H.. \V. Jnnes . . . . . . . . . . . . . ..... . .. . . . .. . .. . . . .  450,725 
Rudder�, device fur �h i ppillg boab" J.  D. Hick-

man . . . . . . . . .. . . . . . .. . . .. . . .. . .. .... .... . . .. .. .. . .. 45(i,R20 
Sad i ron�, waxing Inld for, \V. A. & H. E. AblJott .. 45G,GSG 
Sat'e, vault., ete., 'I' . .\1. Hrintnal l . . . . . . . . . . . . . . . . . . . . 45ti.mlO 
Sandpapering mach i ne, H. �poor ... . . . . . . . . . . . . .... . 451:;,001 
San itary closet, A. O' Br iell . . . . . . . . . . . . . . . . . . . . . . . . . . 45(i,G78 
Sa.b balance. W. Berry . . . . . . . . . . . . . . . . . . . . . .  .456.115. 456.716 
Sash fa�tenel', D. Cote . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .  456,759 
SCissors. N. A. \VbeeJer .. . . . . . . . . . . ... . . .... . . . . . . . . .  456,870 
Screw cutting die stock, }<'. S .  PattoD. . . . . . . . . . . . ... . 45(j,f�� 
�crew making machine, G. A. Smith . . .... . . . . . . ... . 45(i,913 
Seal lock, Reed & Frazer .. . . . . . . . . . . . . . . . . . . . . . . . . .  " 456,500 
Seat. See Car seat. 
Secondary battery. H. Pieper . . . . .. . . . . . . . . . . . . . .... . 456.843 
Separating machi ne, O. )J. )lorse . . . . . . . . . . . . . . . . . . .  45(;,535 
Separator. See :\lagnotic  separator. 
Sewlng machine shuttle driving mechanism, '11, 

Gariepy . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . .... . . . . . . .  456.619 
Sewing mach ine stay cutting attachment, A. L. 

Coom b • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45G.692 ���� ���I\ld:l� .n'���I\�rer�: .��' .. ����.����.� : : : : : : : : : :  !�:� 
Sign and apparatu� for making the same, Black-

well, Jr. ,  & Carli�le . ... .... . .. . . . . .. . . . . . . . . . . ... . .  456,54;') 
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Speed t'Covernor, E. E. Jepsen ... . . . . . . . . . . . . . . . . . ... .  4.1O,h1l3 
Speed indicator, \Yestaway &; Leonard . . . . . . . . .. . . .  45fi,Bl9 
!-ipike, rolled, H. A. Harvey .. . . ... . .... . . . . . . . . . . . . . .  456,723 
�pinning and twbting machines, band cylinder 

for. J. Hamer .... . ........ . . . ... . .. . . ..... . . . ... . . .  456,765 
�f:���·jO�:J .(J.

r ,�P/�i�; .. . :����� �.��
i
.��: . . . . . . . . . . . .  456,871 

�tancl .  :See Show �talld. 
Steam boi ler, }O�. BJa�s . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  456,689 
Steam engine, J. H. Eicker�lJo"· . . . . . . . . . . . . . . . . . . . . .  45G,ti94 
Stealll engine, S. '1'. IUchan1son ... . . . . . . . . . . . . . . . . . .  45ti,848 
Steam generator, A. J. Davis ... . ... . . . . . . . . . . . . . . . .  4;)6,1)48 
Stretcher for arnlJulances, folding, A. Brew . . . .... . 456,547 
Sugar washing apparatus, R. }<'. Cordero . . . . . . . . ... . 45fi,799 

��\��h�V s�e f���;'6hangeai)le ' switch: ' ;i'fa.'ruway 4
5ti

,565 
8wi tch. 

Table. See Card table. Knocl{down table. 
'rack drawing illlplem �nt, J. Reiet. Jr .. . . . . . . . . .. . . .  456,679 
'l'hreali cutting macbine, L. Scllultz ........ . . . . .. . .  450,739 
'l'bread upon lli�k ilolders, machine for winding, 

J. Keat .. . ... ... ... . . . ... . . . . . . . . . . . . . . . . . . . . . . . ... . 456,671 
1'ie. See Bale tie. 
'rime reeorder", workman's, S. Hall .. . . . . . . . . . . . . . . . .  456,564 
Tire, lJicycle, C. �'. Jacob� . . ... . . . . . . . . . . . . . . . . . . . . . . .  4f1i.702 
'f ire bolt wrench, J. A. Ross .. . . . . . . . . . . . . . . . . . . . . . . .  4511,178 
Tire, pneumatic, J B. )lcCune .. . . . . . . . . ... ... . . . . . .  45fi,771 
Tire, rubber wheel, G. Ahlborn ... . .. . . .. . . ... . ... . . .  456,751 
Tire, vehicle wbeel ,  J. Sheldon ft a' . . . . . . . . . . . . . . . .  456,779 
'rire, wheel, H. :\.lyel's . .. . . ... . ... . . . . . . . . . . . . . . . . . . . .  456,705 
'1'obacco ca ... P. �'. I< A. E. )laGee .... . . . . . . . . . . . . .  45G.580 
'l'obacco pipe attachment, F. J. Schmellr ... . . . . . . .  456,85G 
Tooth p �lwder box, �to(hlal'd & Cooke . . . . . . . . . . . . . .  45ti,709 �:��l�V�;)�c:'�':��I;�lgl1�e\3��:CI�: .�.������.��: : : : : : : : :  ��:� 
'l'rilDlDing mach ine, \V. B. Boaz . . . . . . . . . . . . . . . . . . . . .  4.56,R79 
1'ruck, rai l way, .J . (�. Chandler . .... . . . . . . . . . . . . . . . . .  456,il9 
'I'russ, G. V. Huu�e, Jr . .. ... . . . . . . . . . . . . . . . . . . . .. . . . . . 45G,822 
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'1' wine cutter, \V. L. Gillson . . . . . . . . . . . . . . . . . . . . . . . . . .  4;)(i,812 
'.rype and holder for the �ame, J.  M. Williamson . .  4:lfi,R73 
'.t'ypewriting mach ine. }<�. A. Ford .... . . . . . . . .. . . . . . .  4�i,80S 
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Valve, mani fold, A. Ulankerts ... . . . . . .. . . . . . . . . . . . .  456,5·Ui 
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Valve, reve�'sing- eng!ne, R. \V. :\Iewes . . . . . . . ... . . .  456,832 
Vamp markmg luachllle, C. H. Bayley . . . . . . . . . . . . . .  456,542 
Varnish, lacquer, or g lue, composition to be used 

as a, '1'. B. Osborne . . .... . . . . . . . . . . . . . . . . . . . . . ... . .  456,7i2 
Vegetable m".her. K. F. Taylor .. . . . . . . . . . . . . . . .. . . .  456.R6.3 
Vehicle brake. H. Caldwell. . . . . . . . . . . . . . . . . . . . . . . . . .  456.795 
Velocipede. F. Malfait . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 456.6"25 
Velocipede. S. K Mo.her .. . . . . . . . . . . . . . . . . . . .  456.r.31. 45G.632 
Velocipede, 11'. Newhouse . . .. . . . . . . . . . . . . . . . . . . . . . . . .  45G,5no 
Ve loci pede sadd le, 11'. Brooks .. . . . . . . . . . . . . . . . . . . . . . .  45G,i92 
Vessels, construct ion of, S. '1'. Richardson . . . . .. . . .  45G,849 
Vessel�, framework for, A. )IcDougall . ... . . . . . . . . .  456,58H 
Vignettes, machine for printing and stamping, H. 

Schwarz . . . . . . .. . . . . . . . .. . ... ... . . . . . . .... . . . . . .. . . . 45G.857 
Vise. doulJle-geared self-adju!Sting', J. :\1. He8ser . .  45G,568 � :no;;o����g:.:

l
�iSi,.

S
p�es�oh. �'. '�·.���l.��': : : :  : : : : :  ��:m 

Washer for exilau�t steam. Hus�ey ..\:, McCann . . . .  45ti,572 
Watch bow fastener, F. :\link . . . . . .... .... .45G,H!¥J to 456,1J02 
Waterfal l �, apparatus for producing uJ'tirtcial, .'-'. 

H. Smith ......... . ... . . . . ..... . .. . . . . . . . . . . . . . . . . . . 45G.68O 
Water gauge, D. n. :\Iol'i80n ... . . . . . . . . . . . . . . . . . . . . . .  45G,ti29 
Water heater. C. 'Iitchel ! . ...... ... . . . . . . . . . . . . . . . . . . 456.582 
WH.terprooflng and preserving textures and oUler 

materials, Hime & !'load . . . . . . . . . . . . . . . . . . . . . . . ... 456,821 
Wheel. See Bicycle wbeel. Car wbeel. Wind 

wheel. 
W incl wheel. 'I. J. Althouse . . . . . . . . . . . . . . . . . . . . . . . . .  45G.787 \\: i l l t lm ip .  J. Burnham . . . . . . . . . . . . . . ... . . . . . . . . . . .... . 45ti,549 
\\ il'e Ila l i  Illach ine, A. ,)1. Beauchamp . . . . . . . . . . . . . .  450,789 �.� !'��l�t�I

, 
lo�·e�n)�l�Cb·iiie 

. .  wrencii: " ritre " boii 456,57
7 

wrench. 
\Vringer. See )Iop wringer. 
Zein. extracting, T. B. Osborne . . . . . . . . . . . . . . . . ... . . .  456,773 

T RA D E  M A RKS. 
Bicycles, tricycles, and velOCipedes, Warman & 

Hazlewood .. . . ..... . . .... .. . . . ...... . . . . . . . . ... . . . . .  19.953 Black�l1l ith�' and lllacllinists' small tools, includ
ing tap�, die8, and the like, J. :\1. Carpenter'l'ap 
and Die COlll pUl l Y . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  19.951 

Canned weut�, fhl! ,  t'l'uit�, vegetables, and wince-

Ci��:��: ill��;��� .�����: : .': : : : : : .'  .' : .' :  : : .' .' .'  : : : :i9,936', l�:�� 

Insidc I'agc, each inscl·tioll • •  ,.� cents a line 
Back I'age, each insertion • • • •  $1 .00 n line 

'l'he above are cbarlles per agate line-about eight 
words per l ine. '1'hls notice sbows the width of the line, 
and is set in agate type. En�ravings may head adver
tisements at the same rate per agate line, by measure .. 
ment, as the letter press. Advertisements must be 
received at PubHcatwn Office as early as 'l'hursday 
morning to appear in the following week's issue. 

U SE ADAMANT WALL PLASTER 
It is Hard, J)eutle, aDd Ad

beMive. Dues DOt check or crack. 
It is impervious to wind. water, 
and disea8e ,ilerms. It dries in a 
l'ew hou rs. It Call be applied in 

kind of weather. It is in llen
�18e. Licen8es granted for the 

mixing,usinl!. a.nd seiling. 
Address A D A M A NT M FG . CO. 

a o !)  E .  C " C ll e8ce � t . ,  
�}'rn c n tt e ,  N. V. 

ANTHROPOLOG Y.-BY JOHN EVANS. 
Opening address before the British Association. 1860. 
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PhYSIcal CapaCity of Individuals i Anthropological :;ur
veys. Contained in SCIl ' TIFIC AM I';RI(,A N S{;PPLE
I\f FNT, No. " f;. Price 10 cents. To be had at this 
uffice and from all newsdealers. 

Screw Cutting Auto
matic CrOll 
.Feed, etc. 

SCT<?1l Saws, H Catalogue Circular Free 
:...: �Rw •• � .. &thes E or all our - Mort18en. Machinery. 

Seneca Fal ls  Mfg. Co . . 695 Water St .. Seneca Fal ls .  N .  v. 
ELECTRICITY IN T RANSITU, FROM 
Plenum to Vacuum.-A valuable paper by Prof. William 
Crookes, F.R.S. Treating of electricity as a tool by 
whose judicious use may be gained some addition to' our 
scanty knowledge of the atoms and molecules of matter 
W ith 25 i llustrations. Contained in SUPPLEMENTS Nos· 
79� and 7 !1 5 .  Price 10 cents each. '1'0 be had at tbis 
Office and from all newsdealers. 

� A. N T E X>  
SECOND 
HAND 

ENGINE 
LATHE 

To  swing not Jess tban 30 inches. 
Must be in good order. Would pre. 
fer to exclfange for smal l  Forsaitb 
lathe. 20 inch swing. Address. with 
full particulars, 

Malvern Lumber Co. ,  
IU A L VERN, A R K .  

LIGHTNING WELL -SINKING MACH I NERY MANUFaCTURERS. ' 
.Hyrdaulic, Jett!ng, Revolvi�g, Artesian, Dut-moud Prospectmg Tools, Engmes Boilen, 

Wind M��ir��i\\L�:; ����?'6cl��t���:t�;�� nation fjual ity water; mailed,25c. Tbtl Ameriean Well 'forks, 
.Aurora, III. [ 11 " IS S. C.Dal 

St., Cbiago, Ill. 
l noll .. , T ..... 

S P EC I A L IlI A C H I N E R  Y a l l d  A ppal'lI t " .  (heavy 
and light) executed witb perfect workmanship, within 
reasonable time and at moderate charges. Estimates 
furnished on application. WAr. GRUNOW, Jr., 204 and 206 
East 43<1 Street. N_. _Y_. ____________ _ 

L I T T L E  H E R C U L E S  D R I L L  C H U C K  
Has eccentric rotating, self-gripping jaws. 

bicb 
h����:l.ro�,t�S fa�:e�

n
t��

r
:;�ilr, the more powerful the lever

All working parts of be.t 
bardened. 'l'he mo�t 

powerful. accurate. and dura.. 
ble cbuck in the market. 

O l l e i d 'l Ille". Chuck Co., 
Oneida, N. Y., U. S. A. 

Cigar • •  Rhode & Hotlruann ......... . . . . . . . . . . . . . . . . . .  1�.\J31 
t;igarettes ' ,ColUpa!lllie La Ferme, .. . . . . . . . . . . . . . . . . . 1�.!i3fI THE MARINE ENGINE. -BY A. E. C?8metlc, lSou�b �entt ')Iedl�llle cOlllpany . . . . . . . . .. 19.945 Se�ton� M.I.C.E . •  M.LM.E. An interesting paper in �Iamonds, �rt 'flC1al, ti. H. t ailoone &; Co . . . . . . . . •• • • 19,924 which IS traced the development of the marIne engine ]1�xtract or sirup �t)l' ?ever�ges,_ E . . :\I�y . .  , . . . . ..... . .. 19,949 

. 
and Its apP ul'tenance8, and the general f)rogre�8 that has }}our. wheat, nead\\Ood � 1�)�rlllg,M!l1 Company .. 19,940 ! taken pla.ce in maJ'i De enjlineering generaJ1y during the }, lour, whe�t, 1 hOlUP.son :\Jtl hng Cowpany . . . . ... . . .  19.95� pa�t fifteen yeal's. Contained in SC I l<;NTIFIC AMEH[('A N Gum, chewmg, J. K. Mcl.lhellny . . . . . .... . . . . . . . ... . . .  19,�3 S (iPPLt<.:ME!'T. Nos. ,. , a  and ,. , 4- .  Price 10 cents eacb. Horse blallkets. W. B. HIley & Co . . . . . . . . . . . . . . . . .... 19.9-I� '1'0 be bad at this office and from "n newsdealers. HOSiery, \ el'dler ..\:; Scilultz ..... . . .. . . .. . . . .. . . . . . . . . .  19,946 

lllks-l printe1'8' and lithographel's', Ault & \Viborg 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  19.9.13 

Minel'al waters, C. :\1. Boyce oX Co . . . . . . . . . . . . . . . . . • . .  1!),948 
Oil finish, hard, E. )1. EzekieL . . . . . . . . . . . . . . . . . . . ... . 19,941 
O il, i 1 lulllinatlllg�J. E l lis .."\, Co . . . . . . ... .. . . . . . . . . . . . . .  19,H42 
Paper, writing, Nonotuck Paper Company .. . .  19.722, 19,923 

Pills, Carter )Iedicine Company .. ... . ... . . . . . . . ... . . .  19,938 
Hewedies for diseases of tbe stomach and bowels, 

(Junker :\Iedi ca l  Association . .. . . . . . . . . . . . .. . . . . . . .  19,930 
Hemedies for diseases of tbe throat and lungs, G. 

E. Hurd . . . . . . . . . . . . . . . . ... .. . . . . . . . . . . . . . . . . . . . . . . . .  19.926 
Remedy for rheumatism, )1. J. Co�man . . . . . . . . . . . . .  19,937 
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Seed meal, cotton, ti.  Steinhardt . . . . . . . . . . . . . . . . . . . . .  19,932 
ISh'up for beverages. f1avoring, Emberey & 1'albott 19.925 
Soap. bard. J. H. Keller' s Soap Works . .. . . . . . ...... . 19.927 
Suppositories for women, )1. )1. Herrold . . . . . .... . . .  19,921 
��i��

a
i,
e
�i��:�l&; ��

o
p'Y��. � .�?�.���:: : : : : : : : :  : � : : : :  ��:m 
D ES I GNS.  

�����: %.�t�'::,\�
h

: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:� 
Curtain, R. Hal'tley . . . . . . . . . . . . . . . . . . . . . . . . . . . 20,963 to 29,966 
Ui8hes, orna.lllentation of, H. Laughlin . . . . . . . . .. . . .  20,968 
lleJal, G. A. �cblectlLer .. . . . .. . . . . . . . . . . . . . . .. . . . . . .. .  20,970 
'::-;..,OUII, \V. Lt .  'l'llurber . .. . ... . . . . .. . . . . . . . . . . . . . . . . . . .  20,971 
Spoon, etc., W. H. Jamouneau .. . . . . . . . . . . . . . . . . . . . . . .  20,9ti7 
Stove, beating, fi'. lti tclJie ...... . . . . . . . . .. . . . . . .  20,972, 20,973 
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issued �ince U;u;l, wi l l  lJe furuisbefl from this office for 
25 cent8. In or<ipring pJea:se srate the name and number 
of the pat.en t. cte�i red. aud remit to Muun & Co., 361 
Broadway. New \' nrk. 

( : Il li a d i a n  l. a f f· t l l �  may now be obtained by the in
vent.or� for ally of the invellt ions named in the fore-f?����l�;�!)r�:rw'��l ���t ,�rtf s:)�I;�
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instruct.ions adclres� Munn &. Co., :lta Broadway. New 
York.. uther toreijl.{u pateutt3 way also lJe obtained. 

LEARN WATCHMAKING, etc·· °\v'Ynt�Mrni',�dCOCk 
Write for terms and particulars. 

A RT IFICIAL INCUB ATION. -A DE-
scription of the French process of raising chickens. 
With 7 flgures. Contained in SCiENTU'IC AMl<;RI(,AN 
�U PP J . El'o1EN'l" No. , , �. Price 10 cents. To be had at 
this office and from a l l  new8dealers. 

AI R BRU  

SHOULD LEARN 

to Use Loose Pul leys. 
in formation on this sub� 

given in our ., Catalogue 
II Sent free to any address. 

VAN DUZEN & TIFT, Cincinnati, Ohio. 

�i:�rtrJ;:��l���.� "!O".cu •. c .Q"III1''''''';a",.:: 
able to crayon and water color por .. 
trait artists and draugh tsmen. Saves 
time, )Zive� ftne�t technical effects. 
A1R BRUSH M�·G. CO . •  67 Na-.au St . •  Rocklord. 

Shepard's N ew $60 Screw-Cutt ing Foot Lathe 
.,; Foot and Power Lathes. Drill 
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SL�\�eS on payment. 

Send for catalogue of Outllts 
for Amateurs or Artisans. 
Address HA(h:�.�':I·ARD. ������I![!!II-

134 Et'fi�cT:n��r,
e
Wil .o. 
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ceived at tOis office until noon of Augu�t 10, lS91, for 
dredging from Chatham Harbor, Mass., 10.t.kX) cubic yards, 
more or less, of material. Attention i8 invited to the 
Acts ot' Congl'ess approved }I·eb. 26, 1S85, and }i'eb. 2a, 1887, �g�1;:h�':;1��;'�{b� �o

�l�tg
age 414. Statutes at Large. 

S. ;\1. MAlJ'8�'IELD. Lient. Cui. of Engineers. 
-----
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ceived at this office. until noon of August 20. 1891. for tbe 
delivery of 9,(0) bbls., more or les1:l, of American Hy
draulic Cement, at Bennett's Wharf, Boston Harbor, 
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A N E W  E D I T I O N  O F  

Th� ��i�ntin� Am�ric�n n�rU�n�� ���K 
Tbis attractIve little book. of 150 pages. embraces a 

great variety of information useful for reference in the 
house ann workshop. It contains the last Census of the 
U. S. by states and counties, and has the area of square 
miles in each state and territory, with tables of the oc� 
���:�

i
W!�s

a
�� ��rie�

u
��:i�:

n
fo�&:j

d 
i�lli������� °a)t�h

i
; 

statistics bein� compiled from the 1890 census ; the 
United States patent laws, with directions bow to obtain 
patents secure caveats, trade marks, design patents 
anrt copyriJthts. 

The book contains tables for calculating the horse 
power of steam engines, A.nd otber information useful 
and varied. 1'be matter crowded between the covers 
of tbis little 150 pap:e volume cannot be olJtained from 
any other source. Price :l5 Cent!!j. May be bad of 
newsmen or by mail. 

�'V':N':N' � C O .  
Publishers of  SCIENTIFIC AMERICAN. 

3 6 1  Broadway, New Yo)·k. 

PATENT STEAM·PIPE CASING 
-FOR

Uudergrou n d  Steam Pipes 

A.  WYCKOFF & SON;  
1 1 6  EIlRt Chemung Place, 

T�:t!���ern:�=: o�t!�::;��n��g E L lU l  ItA,  N .  Y. 

GYMNASTICS FOR GIRLS -AN IN-
teresting account of the course of instruction �iven 
at the Berkeley Athletic Club for Ludies. With 18 illus
trations. Cuntalned in SCIENT l lL'IC AMERICAN SUPPI . I<:. 
"E�T. No. 7 ;j 3 .  Price lU cents. '1'0 be had at this 
office and from all newsdealers. rlWOODEN TAI.'KS F O R.R A I L R O A D S 

1"\11 JW .... l E f'.  wOR�f 
l.(DG·E-WATE.R TA, '" • M I LL.S . FARMS &c  

" - ,,, t4;S C O Nl P L E. T E  STO C K o r 
P����l���=�;����EO CYPR[�UMB[R 
fOR F' O U N O A.Tl0N'5 s.TOw[RS: W.E CALDWELL&CCl 

� N °  Z I 7  E M A I N  ST L OU I S V I L. L. E  Kv 

D E V ELOPM E N T  OF A M E R I C A N  
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traordinarily laJ'�e yields have been obtained in the last 
decade. \Vith 8 figures. Contained in Sl ·H::o.;TIFIC 
AMEUlG AN  SUP I 'L":M �::o.;T, No. 7 ' fj� Price 10 cents. To 
be lIad at this office and from aU newsdealers. 

Drill Presse8. Chucks, Dril ls, ])oJ.!s, 
and l\Iachin i!'lts' and Amateurs' 
Outtlts. Lathei'; on t·I"illl. Cata .. 
I02'ues mailed on applicat ion. 161) to 167 H ighlalld Ave., 

SID N E Y, O H I O .  

S3 PRINTING PRESS 
Do al l your own 
printing. S a v e 

• m o n ey. C a t a _  
10llue for two stamps. Kelsey & (Jo.,  Meriden, Conn. 

ELECTRIC PO W ER TRA N SMISSION 
in Mining Operations.-By H. C.  tipaulding. A brief 
presentation of some of the work already done toward 
the appl ication of electflcal apparatus to mining pro
('esses, with some uractlCal suggestions and statements 
from those who bave had personal experience in the 
operations of such apparatus. With 2 i l lustrations. Con
tained in SCU:NTlJ.o' lC AMBRTCAN SUI'PLI<;l\I Bi"T, No. 
7S3. Price 10 cents. '1'0 be bad at this 01lice and from 
all newsdealers. 

SPECIAL  N OTICE  I 
Two bandsome pboto-engraved display sbeets 
entitled. 
U Recent Improvements in Air Compressors," 
•• Recent Improvement� in Rock Drills." 
mailed free to any one wbo will cut out this 
advertisement and mail it to us with his name 
and address. 

INGERSOLL-SI<RGEA NT DRILL CO. 
No. 10 Park Place. New York. U. S . A. 

[AUGUST 8, 1 89 J.. 

lITH E KR I  EBEL" STEAM ENG INES .  'Qr �  rx .� Ii£ . ��' I , ! ." 1 7 � ' ,, -- .' 
� . * ��.. .· . . ft;) 

...;:::._. __ �� ""0 ° 
STA T I O N A R Y  . . M A R I N E  & H O IST I N G  

ENG INES  WITH VERTICAL OR H O R I ZO NTAL 
STE E L  B O I L E R S . S E N D  FO R  CATALOGUE 

RI  CE & WH ITACRE M'f'G .CO · CH I CAGO. 
" Improvement the order ot the age." 

THE SMITH PREM IER TYPEWRITER 

Important Improvement�. 
A 1 1 the Es�ell tial Features great l y  perfected. 

1'he Most Durable in A l i�nlIient. 
}l�asie!'lt H.nnn in� and Most Si lent. 

All type cleaned in 10 seconds wit hout so i J i nJ;{  the hands. 
The S m i th Premier Typewriter Co.,  Syracuse, N. V. ,  U. S. A. 

Send fur Catalogue. 

SOME APPLICA n O N S  OF ELECTRIC 
Transmi�sion.-A lecture hy �'rank J .  �praJ!'ue, df'li\'ered 
1n the Sib�ey Col1e?e course, explllininJ;{ the variou� 
methodp, of tranl::lmitting ener�y hy electricity and : he  
operation a.nd g vernment of moturs, and reviewing 
�g�eli��.
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TIF IO  AMERICAN �UPPLE1\[I<:l"T, Nos. , f ' "  , . t S ,  and 
709. Price 10 cents eacb. To be Iiad at tbis olfice and 
from :t\l newsdea lers. 
--------------------------------- --

GAS � GASOLINE ENGINES 
STATIONARY and PORTABLE. All Sizes. 

Dwarfs in Size,  but 
Giants i n  Strength. 

one cen t an 
hurse power 

but l i ttle 
to run tht'm. 

v e r y  E n ", t " "  
G u a r a n t e e d. Fu l l  
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V A N  D U Z E N  
GAS & GASOLINE ENGINE CO. Cincinnati, O. 

Ste am! Ste am! 
Qual ity H igher, Price Lower. 

For Strictly Cash. Complete Fixtures except Stack. 
2-Horse Eureka Boiler and Eng ine, • $ 1 45 
4- "  " " " "  . 2 2 5  
Other sizes a t  low prices. Before you buy get our prices. 

B .  W. PAY N E  &. S O N S, 
Drawel' 1)6. E L lU lIl A .  N. Y. 

BASE BALL. - A DESCRI PTION OF 
the great national game of the United 8tates, by an 
English writer. Jno. Ne'Vton Crane. with diagram of 
the field and 7 HlustraUons of players. Contained in SCI .. 
E:\,T llo' I C  A:IIH: HICA N" SIl I ' I 'LKM ";NT, No. fi!J 3 .  Price 
10 cents. '1'0 be bad at til ts office and from ail neWs
dealers. 

MANUFACTURE A N D  US E OF PLAS-
ter of Palis.-An interesting paper, giving full partieD .. 
Jars of the manufacture of th is matel'ial. Contailled in 
SCIBNTU'IC AMEHICAN SUPPLEMENT, No. , n 4 .  Price 
10 cents. rl'o be had at this office alld from all neW:4 .. 
dealers. 

ENc�����'�:eD���!�IR�Ir: Engineering, and Man ual Technohlgy. 1t 
Professors, 10 Assi st ants : t w o  b u i l d i ngs, 

extensive fa.cilities, field o utfits, d raughting·roolllll, 
laboratories and shops. Tuition, '65 per annum. Frt>& 
course i n  highway constructi o n  For clltalogue of tlli. 
or Aca.dem ic, Law, Medical, Biblica.l. Denta.l o r  Phar
maceutical Departments, address at once 

:"'�B't'�;a'r��S. NASHVILL�, _JENN. 
PHOTO G RAPHY ! 

Our JJatest Novelties for the Amateur are 
K N ACK CAMEIlA:-;. 

lUASl:OT CA llI E I I A  .... 
1' U I A U  C,\lllE llA !oO. 

Waterbury Deteclh'e C n lllel'nS, 
Irvini' Vie,v C �nulel'n � ,  ond 

llla",nzi nc ( 'o l l lel'as t'ol' Films. 
THE SCOV i ll & ADAMS  CO. , 

423 B roome Street, Ne,v York. 

THE C RYOLIT � M I N E  OF GREEN-
land.-A description of the only known cryolite deposit 
��J
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AMERICAN SUPPLEMENT. No. 7 !1 3 .  Price 10 cents. '1'0 
be had at this office and from a.1l newsdealers. 

A CONNECTIC U T  P E ACH ORCHAHD. 
-By J. H. Hale. An interesting description of Il fltrm 
on which 16.000 bu!-<hel s  of peaches are obtained from 35 
acres. Contained in Sl' l ":NTU' I C '  AMER ICAN tiUP I 'LE. 
MENT. No •. ? U 9  and 7 ? 0 .  I 'rice 10 cents cacho To be 
had at tbis office and from ull newsdealers. 

�M EUREKA INCUBATOR 
Run for 3 weeks and not vary 2 degrees. New regulator. 
Catalogue 5 cents. J. L. Campbell , West Elizabeth .  Pa. 

Atkinson " Cycl e " Gas Eng ine  
U8e8 les� gas PCI' H. P .  thnn Rny other. 

Has a 11torkil1g stroke at f1'('r1J revol1�� tinn of the crank. The .�t ('(/(l� 
iesl , most ('all/om'it'll l ,  and 
easifst to .<.:.t mt of any gas 
engine made. 
Ileu )'Y \\·u.I'df�n. MUlluf'r. 
8 24 Allegheny AV., Pbi lu., 1 '8.. 

© 1891 SCIENTIFIC AMERICAN, INC.



j'citutifi t !tutricau. 
- --========�======================��========================���==� 

93 
Langbei n 's New and Splendid Book o n  

Electro- Deposition o f  Metals. 
the I NATXONAL 

J U ST R E ADY. 
A COMPLETE TREATISE 

ON THE 

Hloctro-DoDosition of !olaIs. 
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'l'hermopil es, and of the Materials and Processes used -----------------------
in every Department of the Art. 'l'ranslated from the 

I PNEUMATIC BELL OUTFIT German of Dr. George Langbein, with additions by Wil-
liam T. Brannt, editor of the " Techno-Cbemical Receipt 
Book." IlIustrat"d by 125 Engravings. In one volume. Put up your OWn Call Bell. Nothing to get out of order. 8v� pages. PrIce. . . . . . . . . . . . . . . .  . . . . . . . . . .  $4.00. Send for Circular. W. B. BEACH Electric and Pneu-""'" Free oJ posw.qe to any addresS ln tlteworld. matic Supplies, 132 Fulton Street, New York City. Abstract of Contents. 

I. GENERAL HISTORICAL PART. CHAPTER I. 
JiISTORLCAL REVIEW 0>' ELECTRO-METALLURGY. STE E L  TYP E  FOR TYP EWR I T E RS n. THEORETICAL PART. CHAPTER II. MAG
NETISM AND ELECTRICITY. I. Magnetism. II. Elec
tricity ; Electro-Magnetism j Induction ; Chemical 
Actions of the Electrical Current-Electrolysis. 

III. SOURCES OF CURRENT. CHAPTER III. 
GALVANIC ELEMENTS , 1'HERMO-PILES ; MAGNETO .. 
AND DYNAMO-ELECTRIC MACHINES. 

IV. PRACTICAL PART. CHAPTER IV. ARRANGE
MENT OF ELECTRO-PLATING ESTABLISHMENTS IN 

StencIls. Steel Stamps. Rub r and 
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SmaH Machinery. Novelties, etc . •  man
ufactured b y  special contract. New Vork Stenci IWks" 100 Nassau St., N .V 

�!���C;'\!AR�
LE�R1?i&��i:;;T li��i:�E�E�'i"r.�� THE ()YCLOPlEDU OF TilE lIIA.NUF!CTURES f,:;;;'�<;;:,;'i. �t. �J'g��i�l o�

riJ"i���JAfipg���b'&'} I !NI) PROI)U()TS OF "H"� UNITED STATES. 
REDUCTION OF METALS WITHOUT A BATTERY (Elec- , (The Seeger & Guernsey Co./ 7 Bowling !1reen, N. Y.) 
tro-Deposition by Contact) VII DEPOSITION O}' :  r�isters the beat manufacturers, quahty and price 
NICKEL AND COBALT. I. ' Nickeling ; 2. Cobalting. jomtly considered, of 60,00) articles manufactured In the 
VIII. DEPOSITION OF COPPER, BRASS AND BRONZE. ' United States. 
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GOLD. Xl. DEPOSITION OF PLATINUM AND PALLA- The Shimer Cutter Heads f:�:�i+·:�!:i��fo��TI���b\¥b�p\�Ftf:f���:tic� ;:-:'ork ���?tY'!��!rtng 3. Deposition of Lead ; 4. Deposition of Iron (Steeling). . d Sh' L t XIII. DEPOSITION OF ANTIMONY. ARSENIC AND �urJ' DOOif. s":E ;an� 
�fX�Ie��g�I·3. t!?;g��l�
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f tr�:nn:g:!JJ.2. �f�?��'i� :;!��: Cope Heads to 
VA�C?PLASTY (Reproduction). 1. Galvanoplastic D�- B •• 'I .I. Sblm .. r & Son. 

\)OSltI'!n. in the Cell Apparatus ; 2. GaivanoplastlC I Centre St. Milton Pa. ' 
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METALS, LACQUERING. XVI. ApPARATUS AND IN- . . 
STRUMENTS. XVII. HYGIENIC RULES FOR THE WORK- � Cheap Do It yourself. Clr-
SHOP. XVIII. CHEMICAL PRODUCTS USED IN THE ' �ulal' press $8. SIze ELECTRO-PLATING ART. XIX. USEFUL TABLES. P . t- for small newspa. 
INDEX. rID m nil per, $44. Every-IT The above or any of owr Books sent by mail. free of -. thlDg easy. prInted 
postage, at the pubHcatJionpri.ces, to an-yaddress in t.he 1vorld. . � rules • .  t';end L,WO Btam(?S for �atalo�ue to 

K ,\ N K S  T H E  HIGH EST
, �; I HI ( J r�ed uy the best En�ineer8. J H .  W .  J O H N S  M FC .  CO., , 

87 M a i d e n  Lane. New York. J 

B RITI S H  A SSOCIATION M E ETING 
of 1890.-Inaugural address by Sir l<'rederick A. Abel, 
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Rnd Steel : Appliances of War ; Gunpowder ;  :-:mokeles8 
Powder; Explosi'res for Shel ls; Explosives for Hla�tingi 
��;

i
�ai:�el!�:t��t���:l�

e
l������ 

I
M��

t
��rt�:ft�

r
�f 

Sir Frederick A. Abel and Sir Douglas Galton. Con
tuined in �('niNTIF IC  AM �:RICAN SUPPLEMENT, Nos. 
7 7 1 ,  7 7 ·! .  and 773 Price 10 cents each. To he had 
at this office and from all newsdealers. 

--�---�-------
C K  ct. O R E  B R EAKER 

Capacity n p  t o  200 toDS per hour. 
Has produced more ballast, road 

metal , and broken more ore than 
all other Breake s combined. 

Builders of High Grade Mining 
Macblnery. 

Send for Catalogues. 
CATES I R O N  W O R KS, 

iiO C So. C linton St.,  Chicago 215 Franklin St .• Boston, Mass. 

Experimental Science 
B Y  

Geo. DI. Hopkins. 
1 n t e re s t i n g  Experi .. 

menta in Every Branch 
of PhY8ics. DescripttoDs 
of Simple and Efficient 
!grcs:
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Home. Among Subjects 
treated are Electricity in 
all its Branches, Magnet
Ism. Heat. Light. Photo-
�rc
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iCs, etc. A world of Valu
a b I e Information. A 
Source of R a t i o n a l  
Amusement. A superb 
work for Young and Old. 

Illustrated Circular and Table of Contents sent free. 
UO PAGES. 6IlO ILLUSTRATIONS. 

P RICE. by mall, postpaid, - • • $4.00. 
MUNN & CO., Puhllshers, 

Office of THE SCIENTIFIC AMERICAN, 
361 Broadway, New York. 
-FO R-

FREE  SITES TO S U B STANTIAL THE WQRlD AND G�EN CAMERA. MAN U FACTU R I NG EN TERPR ISES PrIce $1 .00. By M a l l ,  $1.l:i. 
in the rapidly growing towns of Virginia and West Vir
ginia, possessinJ,z CH1i:AP I IWN. CHEAP I.UMBER, CHEAP 
FUEL, and RAILROAD FACILITIII:S, address J. H. DIN
GEE. 330 Walnut Street. Phi ladelphia. Pa .• President 
and General Manae-er of numerous Land Companies 
situated along the lines of the Norfolk & Western 
Railroad. 

ARTESIAN ;::Jr A circular uf 6 pages Quarto, oiviru; the fuU 'l'able oj factury. K.EL� I�Y & (JO., Meriden, (J o D n .  
Contents of this important Book, with specimens oj the ___ -,-________________________________________ _ 
illustrations, will be sent free of postage to any one in any I 

. Wells, Oil and Gas Wells, drilled tf ��;�.t �:!lso
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o .l�e,;;:;:;r3:t��r!t�d�j''practical and I Scientific Books, 88 pages, Bvo, and OUff other Oatalogues, 

. the whole cov6'ting e've'ry branch oj Science applied to the 
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H E N R Y C A R E Y  B A I R D  &. CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & I:MPORTERS 

8 1 0  Waln u t  St., Philadelp"ia, Pa., U. S. A. 
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� A LANSON CARY � !rt!.� 
ANUFACTURER O F  . S PR I N GS \� /11 F'lAT ST·££L. OF EVERYDESCRIPTION 
2'4 0 Be 2 4 2  W.  2 9� ST. N E W- Y O R K . 

CU S HM A N  C H U C KS ()omplete line for all uses shown in new 
i l lustrated catalo,:ue. free to all. 

C U81uIIllR Ch uck Co.,  Hartfol'd, Conn.  

I NVENTI O N S  PRACTICALLY DEVELOPED 
Drawings, Pattern Making, Experimental and Fine M .... chine Work of all kinds. MILLIKEN & D'AMOUR, lliI-l53 Cedar Street, near West titreet. New York. 

B A C C A C E T R U C K. 
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ed is easily elevated by one man 
to ievel of car. thus avoiding lift-

�, Ingof baggage. The United State" � � and Canada patents for saJe entire lars address ELSON' H?}.����:���y��· o{t"o� particu-

Save Money. BICYCLE Before yOU bl1l& 
I!jend fol' Pl"lcee to A. W. GUMP& co. ,Dayton, 0. 

New Bicycles at reduce.1 
prices, a.nd 400 second-hand 
ones. DitJieult Repairi'fl.Q. 

Bicycles, Gnns and Type 
B:"'o .. ys"!· .. o .. rIl!G':'!i..,rl"'s'�24�-i.:ln ... S�""f!"e�;, ��::b::�i!�, SX1�": Boys' 25-inch Safety. with rubber tires - - 1 7 .50. 
Gents' 30· inch Safety. ballsto b'g's and pedals. 55.00. 

R I FE'S' AUTOMATIC 
HYDRAULIC  E N G I N E  OR RAM 

SUPPLYING WATER FOR Irrigat�on, Small Towns, Railroad Tanks, Factones, Steam, Mills Dairies, Country ReSidences, Stoc " Yards. etc. Automatic, 
Efficient, . DuralJre, ana 1iliiiilrP=. 1 nexpensive. Send for I tully lIlus. catalogue. 
ITS .. ilZu.,trated notir,e 

'in Sci. A.m., p. 6. J'Uly 5. '90. 
Rife'. Hydralllle EDgllle 
.II,,,. Co., RoaDoke, Va. 
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able Horle Power and )[ounted 
Steam Drilling Machines tor 100 to 
GOO ft. Send 6 cents for Illustrated 
cata!o2"ue. Pie rce A.·te.ian a:�!!�A�r:!e�'Wl���pt·, 

W �:ITMYER I'A T E N T  F (J It " A CE. STEAl ROAD ROLl ERS IDE A N Il  IDEA l .  A UTOMATIC E N GINES. 

J • i�rI�lin. A(�1 f-fE<tl'; R��t3li-�Vo��GI NE", 
Manufactured by HARR ISBURG FOU N DRY AN D M A CH I N E  WOR KS, Harrisburg, Pa. , U.  S. A. 

P U RE TEM PERED COpp E R T H E  S AfESC M O ST DU RABLE & ECONOM ICAL  METAL EV ER OFFERED FOR VA R I O  U S MECHANICAL USES .H I GH EST A.NTI-FR1 CT1 0NAl Q UAL1TI ES.INOISPENSI BlE foR ELESTR1CAL W O R K . EU R E K A  TEMPE.REO C O PPER CO.  NORTH EAST PA. 
S cientif i c B!!!!! C ata logue 

THE AMERICAN BATTLE SH IPS. 
Two elegant albums of views of the new warships of 

the U. S. Navy, including the It Cushing," " Chicago,'.' 
U Atlanta," h Philadelphia," " Jamestown." U Petrel," 
and others, will be sent to any address In the United 
States or Canada. Send six cents in postage stamps to 

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and l.'errito
ries, and is read in all the principal libraI1es and reading 
rooms of the world. A huslness man wants something 
more than to see his advertisement in 8 printed news
paper. He wants circulation. This he has when he ad
vertises in the SCIENTIFIC AMERICAN. And do not let 
the advertising agent inlluence you to substitute some 
other paper for the SCIENTIFIC AMERICAN, when se
lecting a list of publications In which you decide It is for 
your interest to advertise. This is frequently done for 
the reason that the agent gets a larger commission from 
the papers having a small circulation than is allowed on 
the SCIENTIFIC AMERICAN. 

For rates see top of first column of this page, or ad
dress MUNN & C O . ,  Publishers, 

361 Broadway, New York. 

WELL DRILLING MACllNERl 
KANUFACTUBED BY 

WI L L I A M S  BROTH ERS, 
I T H A C A .  N .  V . ,  

Mounted and on Sills, for 
deep or shallow wells, 

with steam or horse 

Brothers 

Barrel ,  Keg, Hogshead 
AND 

STAVE MACHINERY. 
Over 60 varieties manu

factured by Tru .. Uoop. Drlvl .... E .  &. B .  Hol mes, 
6 6  Uhicago St., BUFFA 1.0, N. Y .  

ALSO A FULL LINE O F  WOOD WORKING ·MACHINERY. 

OIL WELL SUPPLY CO. 
�l '" 9 2  "'A T ER STR EE'''', 

P l l tsbu r glt, !:'a • •  
Manufacturers of everything needed for 
.A. �TEI!!iI:J: .A. N  "CiV::&ILL& 
for either Gas. Oi l ,  Water. or Mineral 

Tests. BOilers. En�ines. Pipe, 
CDrdage. Dril l inJ! Tools. etc. 
I l lustrated cu.! alolr!ue, price . 
lists and disconnt sheels 

on req.nest. 

REC E N T L Y  P U B L I S H ED. 
Our new catalo/ilue containinll over 100 pages, includ. 

ing works on more than fifty ditferent subjects.. WI l l  be 
mailed tree to any address on appl ication. lll UNN & CO •• PUblishers ScientiHc American. 

361 Broadway. N ew York. 

W A N T E  D.-Estimates on an automatic machine · • 
i?
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Address N. Y. &; NEW YORK TRADE SC H OOLS -DE 
scription of the New York Trade SchOOlS which were 

L I TT LE WO N D E  RS I established nine yeare ngo for the purpose of givinl< inStruCtiODS to young men in certain trades, and to enab e youn� men already in such trades to improve t hemsel ves. 
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had at tbis office and from all newsdealers. 

., CLo.A. Fl. � ' S  
Ventilating and Drying 

T O O� F�M� W�E LS FA N S.  
J,!ght Hunninl<. A d j u s t a b l e  

Blades. Self-Oiling BeR.rin�s. 
24-pRJit"e catalojlue free. 
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as well as the e1J'ectiveness and illimitable 
Revolutions which they can stand, and 
truth of work produced, they have proved 
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and durability, doing that which no steel 
tool can do. After turning the Rolls, when 

inspected by a microscope, there is no perceptible wear. 
They are now extensively used in Rolling,Paper Mil1sand 
Bleacheries, both.in this country and Europe. The Bub
scriber is " ldent,�twd " with the Diamond and " Emery 
Wheel " trade as the Pioneer maker of Diamond Tools 

Also Rubber Press Hol ls for Wool 
and Yarn 'Vash ing aod 

Uyeinll Machine.@. 
GEO. P. C I . A R K ,  Manuf. 

Box L. '\l in dsor I .ock s .  Ct. 

T H E  PEN N A .  D IAMON D D R I LL & MFG.  CO. 
BIRDSBORO PA . . Builders of Hil<h CI ... s 
Steam Engines, Diamond Drills, Power and Hand 
Cranes, and General Machinery. 

BIG SNAP for H I  .. ck�rnith 
or W n ¥ tl ll lllaker. 

Address A. L. Whitehall. 308 Inter Ocean Bldg" CbIC8j<o. 
since introducing the use of his Points and tools for 
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sharpened. Carbon Tools reset and new . carbons fur- -
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FOOT POWER LATH ES 
I . The prices of the dilferent publications in the United 
States, Canada, and Mexico are as follows : 

For Electrical and. Ex
perimental Work. 

Gwnsmiths d: Tnol 

_���;;;;i:i;�t For Generat 
. Shop ·Work. 

High Grade Tools ;  
rior in con8tructio:,1¥��t��t ���igno':�; 

I:l,hes made, and [quality consldere8, the 
cheapest. Send for cataloQ'Ue and. prices. 

W. F. &; JOHN BARNES Co .• 1999 Ruby St., Rockford, Ill, 

RATES BY MAIL. 
The SmentlHc American (weekly) . one year 13.00 
The SmentiHc AmerIcan Supplement (weekly). one 

year, - 5.00 
'l'he ScientifiC American. Spanish Edition (month-

ly), one year. . - 3.00 
The SCIentific Amer1can Architects and Builders 

Edition (montbly). one year. - - 2.60 

COMBINE)) RATES. 
l.· .. e Scienti1ic American and Supplement. - $7.00 
The Scientific American and Architects and Build-

Inventions Developed, 
Ex periments l l lade, investigations fur
t h f ,red, etc. We have a machkle shop 

J Hf lapted. to all such work, with first-class 
m e n  and faci l i r iPR. Primer to send. 

.- ����� PcER�ORATED �ETALS1'M I N ING SCREENS 
�"'- � ----..:���"" eOAL'" '  O R E  S EPARATO RS .  REVOLVI NG AN ' SHAKING SCREENS' " ll;l J I GS  &STAMP BATTERIES JlA'l "",F MILLl NC . MININC MAtH I NERY;' c " ' . � ,  _ _  .c _. ��, HARRINCTON & KI N G  PERFO RATING € .CH ICAGO .  

ers Edition, - - 5.00 
The Sclenti1ic American. Supplement, and Archi-

tects and Builders Edition. - 9.00 
Proportionate Rates for S"i:r Months. 

This Includes postRl(e, wbich we pay. Remit by postal 
or expreBB money order, or draft to order of 

MUNN & C O ., 361 Broadway, N e w  Y ork. 'l'HB JONES B R(n' 1{ }<;u.s ELEC�RIC CO. CIN'TI. O. NEW YORK OFFICE, 284 PEARL STREET. 

© 1891 SCIENTIFIC AMERICAN, INC.
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�bvertisement$. 

Inside Pal{e, each in sertion - - " Ii  cents a line 
Back Page, each insertion - - - - $1 .00 a l i n e  

The above are charges per lU<ate line -about eight 
words per line. This notice shows the width of the Une, 
and is set In agate type. Engravings may head adver
tisements at the same rate per agate line, by measure
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 

STA R H AC K  SAWS 
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an A 1 rating in Brs.dstreet. If, in use, the Star Saws are 
Dot found to be better than any other kind in market, 
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sent to us by mail. This oll'er holds good for one week 
after the date of publication. 
MILLERS FAI. I.S .( : 0  •• 93 Reade Street, New York. 

POPE MFC. CO. , 77 Franklin Street, BOSTON. 
Jlnneh H01lIN: 1� W&m!n St., NEW YORK, 291 Wabaah 

Avo., CHIOAGO. Factory, HAR'n'ORD, CONN. 

EDISON GENERAL ELEOTRIO 00., 
SCHENECTADY, N. Y. 

GAS EOUS ILLUMINANTS.-A VAL-
nable and elaborate paper on the manufacture of gas, 
��t:"I1fk'f:,':t::&

e
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TIFIC AMERICAN SUPPLEMENTS, Nos. "92, "93, 
"94, and "91i. Price 10 cents each, or 40 cents for the 
series. To be had at this otllce and from all newsdealers. 

HUDSON'S GAltDEN 
e M e nder. ���.��:�'.>:�vd���t1v��rc�':r�t. 
containing 6 Tubes, aI 

Bands, \f.alr Pliers, 
Ei\��

al
pa�l '�Yd 

s e lJ a r a t e ly. All 
dealers keep them. Alrent§ wanted. 
CHAS. E. HUDSON. 
Leominster. M ...... 

COLORING MATTERS : THE QUAN-
titative estimation of, by m""ns of their absorption 
�ectra. Bb 'r. L. Patterson, F.I.C.,F.C.S. With 4 figures. 
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all newsdealers. 

� . .  ATENTS ! 
. wI�

E
���u��fon& o�

O
ih!

n
�g��'1��� . .  AMERlcAN,.continne to examine improve-. ments, and to act as Solicitors of Patents for Inventors. 

In this line of business they have had forty.Jlme years' experience, and now have unequnZed facilities for the preparation of Patent Drawings, SpeCifications, and the prosecution of Applications for Patents in the United Sta�A8, Canada, and Foreign Countries. Messrs. MUDD & CO. also attend to the preparation of Caveats, Copyrights for Books, Labels, Reissues, Assignments, and Reports on Infringements of Patents. All business In. trusted to them Is done with special care and prompt
ness, on very reasonable terms. 

A:trhlet sent free of charlet on application, con-� �e�
l
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e
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Patents' In all the principal countries of the world. 
MUNN & CO., Solicitors of PatentM, 

361 Broadway, New York. 
BRANCH OFFICES.-No. 622 and 624 F Street, PaIIIlk: BulldlnJr, near 7th Street, Washington, D. C. 

RUBBER BELTING 
-ESTABLISH En  11>55.-

Sole Manufacturers of the Celebrated MONARCH and 
MALTESE CROSS RED S'I'RIP and MOHAWK 

brands of R UBBER BELTING. 

T H E  CU1 TA PERCHA AND RUBBER M Fa. co. 
Para B u i l d i ng,  35 Warre n  St., New York. 

Chicago. �nn If."aneisco. 1I0ston . 

BlY.JOHJjf 
MIIBI1I 

STEAM PACKING 
Boiler Coverings, Mlllboard. Roofing, 

Building Felt, Liquid Paints, Etc. 
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE. 
H. W. JOHIIS MFa. CO., 87 Maiden Lane. N .Y. 

ELECTRICAL LABORATORY FOR 
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ducting 8 complete series of elect�cal experiments. 
With 17 illustrations. Contained In SCIENTIFIC AMER
ICAN SUPPLEMENT, No. "94. Price 10 cents. To he 
had at this Office and from all newsdealers. 

. -=-�� 'AN D  F I N l  GRAY I R O N  A L S O  Sn l l  �ALLEA�LE:i' CAST;NGS FR.£M SPECIAlr fR N S  
- VLIN Y. c- f , N e  INN iNG  .AP pAl - .  f,S DE "" 0 " " , SH ' N G  ANNING A .,. . TtiOM LEH IGH AVE 8< AMERICAN 5T PH I LA  • _-"D'I 

LEARN WATCHMAKING. Engraving, and kin
dred hranches. Send for Prospectus. CHICAGO W ATCH
MAKERS' INSTITUTE, 22: Van Buren Street, CHICAGO. 

A D D I T I O N ,  S U BTRAC T I O N, 

M U LT I P L I CAT I O N ,  D I V I S I O N, 

I N T E R EST, EXC H A N G E, PER
C E N TA G E ,  &c. 

The CQM PTO M ET E R  solves rapIdly and accurately all 
arithmetical problems. Operated 
by keys. Saves 60 per ct. of time. 
Entire relief from mental strain. 
Adapted to all commercial ac
counting and scientific compu
tations. SEND FOR CIRCULAR. 

FELT It TARRANT MFG.CO. ; 52.56 I l l inois St .. Chicaao. 
THE MARINE LOCOMOTIVE.- BY 
A. Buet. Description of a vessel supported and pro. 
pelled by revolving drums. With 8 figures Contained in 
�C1ESTIFIC AMERICAN SUPPLlmENT, No. " � i) .  Price 
10 cents. To he had at this office and trom all news· 
dealers. 

S A W S  Wanted 50 txXl Sawyers SAWS and Lumbermen  to 

A send us their full address for a copy of Em- A erson's pr Book of �A W�, new 1800 edi-
tion. We are first to introduce NATURAL 

W GAS for heating and tempering Saws with W wonderful effect upon 1m roving their u .... 
IIty and toughnes� enabRnK. us to reNuce S IJrlces. Address .,.IUERSON �MITH S &: CO. (Limited), Beaver Falls, Pa. 

JAMES WATT, AND THE APPLICA· 
tlon of Science to the Mechanical Arts.-Bl" Archibald 
Barr, B.Sc. A very Interesting review: of tbe life work 
of the celebrated engineer, with the lessons to be drawn 
from It by those who are enterlnll upon tbe study of 
science with a view to its application in enuineertng 
work. Contained In SCIENTIFIC AMERICAN SUPPLE· 
MENT, No. "44. Price 10 cents. 'ro he had at this otllce 
and from all newsdealers. 

TH E PHOSPHATE DI STR I CTS 
O F  FLORIDA, 

mentioned by Prof. Wyatt In the July 4th Issue of this 
�er, are to he opened up by a new Standard Gauge 
fro�tMl�d 
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ALUMINUM. -DESCRIPTION OF THE 
method of manufacturing this metal from cryolite 8S 
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SUPPLEMENT, No. 7 3 1 .  Price 10 cents. To be had at 
this olllce and from all newsdealers. 

SI EMENS' + CABLES. 
S U B M A R I N E, 

U N D E R C R O U N D, 

T E L E C R A P H ,  

T E L E P H O N E ,  

E L ECT R I C  L I C H T . 

Address, 

I N T E R I O R ,  
Mannfactured under anthorlty of 

SIEMENS & II'ALSKE by THE EDISON GENERAL ELECTRIC CO. 
at their SCHENECTADY WORKS. 

Estimates furnished on applicatiOn. 

Wire Department, Edison General Electric Company, 
EDISON BUILDING, Broad St., NEW YORK. 

TH� AM�Rl�AN ULL T�L�PH�N� ��. 
95 M I LK ST . ,  BOST O N ,  M ASS. 

This Company owns the Letters Patent 
granted t.o Alexander Graham Bell. March 
7th, 1876, No. 174,461), and January 30th, 
1877. No. 186.787. 

The transmission of Speech by all known 
forms of Electric Speakin g Telephones in
fringes the right secured to this Company 
by the above patents, and renders each 
Individual user of telephones not furnish· 
ed by it or its l icensees responsible for such 
unlawful use. and all the consequences 
thereof, and liable to suit therefor. 

W H E E L  
Gives the highest etllclency 

wheel in the world. 
._ .... "'·imnIA and reliable. adapted 

to every variety of service, 
with heads of 20 feet and up. 
ward. Write for circulars. 
ThePeltonWater WbeelCo • 
121.\ Main St., San Francisco, Cal., 

or 235B Central Building, Liberty and West Streets, New York. 

GEAR CUTTING 
Leland, Fanlconer & Norton Co.,Detroit,Mich 

T ::a: E  

ESTABLISHED :1.846. 

The Most Popular Scientific Paper in the World 
Only $3.00 a Year, Incl u ding Postalre. 

Weekly-li2 Nnmbers a Year. 

This widely circulated and splendidly lIlustrated 
paper Is published weekly. Every number contains six
teen pages of useful information and a large number of 
original engravings of new Inventl9ns and discoveries, 
representing Engineering Works, Steam Machinery. 
New Inventions, Novelties In MechaniCS, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi_ 
tecture, Agriculture, Horticulture, Natural History. 
etc. Complete list of patents each week. 

Terms of Subscription.-one copy of the SCIEN
TIFIC AMERICAN will be sent for one year-1i2 numbers
postage prepaid, to any subscriber In the United States, 
Canada, or Mexico, on receipt of three dollars by the 
publishers ; six months, '1.50 ; three months, '1.00. 

Clubs.-Speclal r"tes for several names, and to Post 
Masters. Write for particulars. 

Tbe safest way to remit Is by Postal Order, Draft, or 
Express Money Order. Money carefully placed Inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but Is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 

MUNN & CO., 361 Broadway, New York. 
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-t.. NEW K 0 D AKS ltitutitit 
• .... - (Jo This Is a separate and distinct publication from THE 

THE HORSE'S HOOF. --BY DR. WIL-
liamson Dryden. A very valuable paper on the treat
ment of the horse'. hoof, and how to overcome defects. 
Contained In SCI&NTIFIO AMERICAN SUPPI,ElIENT, 
No. "li6. Price to cents. To be had at this otllce and 
from all newsdealers. 

ASSAYERS &; CHEMISTS Mt�lff;Ut�8���: 
See Advertisement In this paper July 11, 1891. 

TEMPERING STEEL FOR CANNON 
and Projectiles.-By Watson Smith, F.C.S. A descrlp-
���ir:. 
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MEN"" No. "li2. Price 10 cents. To be had at this 
otllce and from all newsdealers. 
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HE Motor of 19th Century 

Can he used AnyPl<ue, to doAny 
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Ashes ! No Gaulles ! No En"i. � .. :::;;=���p neer ! A perfectly safe Motor 
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���s�:nt C� Iwur to each indicated. horse pow

__ ,  '" -=:;:s er. For circulars. etc., a.ddress 
Economy, Reliability. CHARTER GAS ENGINE CO, 

Simplicity. Safety. P. O. Box US, Sterll�, Ill. 

TRANSMISSION OF POWER BY COM· 
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air plants for furnishing motive power to consumers. 
Contained In SCIENTIFIC AMERIOA1'f SUPPLEMENT, 
No. 761i. Price 10 cents. To be had at this otllce and 
from all newsdealers. 

2nd � MACH INERY �i 
N. Y. Mach'y Depot, Bridge Store 16. Frankfort St., N.Y. 

" You press the button, 
we do the rest." 

Seven New 
Styles and 

Sizes 
ALL LOADED WITH . 

Pranspa'l'ent 
Films. 

For sale lIy all Photo. Stock Dealers. 
THE EASTMAN COMPANY, 

&rid for Catalouue. IWCHESTER. N. Y 

• •• 00. 6() cetltl eaeh 
CUtters supplied to fit any make of handle. If you do not wish to buy complete tool, send roc. with name of the make of handle ;rou have, and we will send cutter to 
fi
t. S��k"C..rRDUi'3.r�08'b� �le�:fi:.r.
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...,; c::o --·S ...... .....:::I ·s�=VEJONE8,ManagerB. 15 Park Row, New York.  
OLDEST and LARGEST Mannfacturers In the United States of 

Vu l can ized Ru bbe r  Fabrics 
For Mechanical Purposes. 

Rubber Belting and Hose. 
SOLID VULCANITE EMERY WHEELS. 

RUBBER OUSmON BIOYOLE . TIRES app����a '3:.:\�ns. 
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SCIENTIFIC AMERICAN, hut Is uniform therewith In size. 
every number containing sixteen large pages full of en
gravings, many of which are taken from foreign papers, 
and accompanied with translated descriptions. THE 
SCIENTIFIC AMERICAN SUPPLEMENT Is published week· 
Iy. and Includes a very wide range of contents. It pre· 
sents the most recent papers by eminent writers In all 
·the principal departments of Science and the Useful 
Arts, embracing Biology. Geology, Mineralogy, Natural 
History, Geography. Archooology, Astronomy Chemis
try, . Electricity. Light, Heat, Mechanical Engineering, 
Steam and Railway EngIneertng, Mining, Ship Building, 
Marine Englneenng. Photography, Technology, Manu
facturlng Industries, Sanitary Engineering, Agriculture, 
HortIculture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuahle Information 
ohtainable In no other pubUcatiOJ;t. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are Illustrated 
and descrlhed In the SUPPLEMENT. 

PrIce for the SUPPLEMENT for the United States and 
Canada, $5.00 a year ; or one copy of the SCIENTIFIC AM
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for '7.00. Single coples, 10 cents. Address and 
remit by postal order, express money order, or check, 

MUNN & CO., 361 Broadway, New York, 
Puhllshers SCIENTIFIC AMERICAN. 

---0---

�uitdiug �ditiDU. 
THE SCIENTIFIC AMERICAN ARCHITECTS' AND 

BUILDERS' EDITION Is Issued monthly. $2.00 a year. 
Single copies, 25 cents. Forty large quarto plII(es, equlW 
to ahout two hundred ordinary hook pages ; formmg a 
large and splendid Magazine of Architecture, nchly 
adorned with ele{/ant plates in colors, and with other fine 
engraving. ; Illustrating the most Interesting examples 
of modern architectural construction and allied subjects. 

A special feature Is the presentatIOn in each number 
of a variety of the latest and best plans for private resi
dences, city and country, Including those of very mod
erate cost as well as the more expensive. Drawmgs In 
perspective and in color are given, together with full 
Plans, SpeCificatIOns, Sheets of DetailS, EstImates, etc. 

Tbe elegance and cheapness of thIS magnillcent work 
have won for It the Largest Circnlation of any 
Architectural publication In the world. 'Sold hy all news-· 
dealer.. $2.50 a year. Remit to 

. 

MUNN & C O . ,  Publishers, 
361 Broadway, New York. 

PRINTING INKS 
The SCIENTIFIC AM'ERICAN i s  printed with CRAS. 

ENEU JOHNSON & CO.'S INK, Tenth and Lombard 
Sts •• Phlladelphla,and 47 Rose St., opP. Duane. New York 
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