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J titutifitjtutritau. 
A NEW YORK OFFICE BUILDING. 

We have carefully noted the work on the new building 
for the Mutual Life Insurance Company now in course of 
erection , on the site of the o ld Post Office, under the charge 
of Mr. Charles W. Clinton , architect. It "ill be a fine re
presentative building, embodying all the modern improve
ments th at have been developed in this country up to the 
present time, and it is because of these characteristics that 
we have compiled the following description. 

The bu ilding fronts on Nassau, Cedar, and Liberty Streets, 
the entrance front, on Nassau Street, being 186 feet in length, 
and the fronts on Cedar and Liberty Streets being 111 feet 
an d 115 feet, respectively. It will be eight stories in height, 
exclusive 'of the basement. It is to be regretted that so fine 
a building should be handicapped by its location, the .treets 
upon which it fronts being so n arrow that it is i m possible 
to obtain a good view of the whole. To overcome this de
fect of sight the propriety of setting it back from the line on 
Nassan Street is so obvious tbat it  must have occurred to 
the company, who, on the other hand , might with some 
reason not. have fel t  satisfied in  sacrificing the valuable rent
ing space for what their patrons would perhaps judge to be 
purely !esthetic reasons. 

The work so far is of the most solid and enduring charac
ter. The foundations have been desigued with great care to 
insure equal pressures under every part of the supe l'struc
ture. The piers are properly proporti oned to sustain the 
weights, in their sectional areas and heights, according to the 
several materials  of wh ich they are built. The basemen t 
and fi rst stories are of granite, the piers be i ng built solidly of 
that material , not simply faced with it and backed up with 
brick, as is usually done. This m ode prevents the evils re
SUlting from unequal compressio n .  The other stories, up to 
the eighth ,  are of a beautiful l imestone from Indiana. 

The interior construction is  mainly of iron , consistin g of 
rolled beams supported on plate girders which rest on cast 
and Phcenix wrought iron columns. A distinctive feature 
in the construction of the building lies in the fact that a 
separate iron girder spans the window heads of each story, 

which does not show on the exterior , however. These gir
ders transfer tbe weight of the story above to the main pier, 

(JIlnstrated articles are marked with an asterisk.) thus rel ievillg the mullions of the weight and avoiding all 
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cade is divided into three features, tbe central part recessed 
and flanked by pavilions on Cedar and Liberty Streets. The 
stories are grouped so that they form three grand divisions, 
separated hy horizontal bel t or cornice courseR. The base
ment and first story comprise the firs t division, the secon d  
a n d  third stories t h e  second, and the fourth, fifth, sixth, and 
seventh will  form the upper division, and are to be inclosed 
in an arcade, the pilasters of whicb will be ornamented with 
flutings and richly carved capitals, the arches span n i n g  the 
spaces between, strongly marked and elaborately enriched. 
The mab. cornice will surmount this fe ature . It is bold in 
design and contains all the complete eUl'ichments, such as 
modiIIions, dentals, etc., according to the best examples 
found in Italian palaces. 

As all the stories of the portico are in place, although not 
yet completed, a fair interpretation of the architect's idea 
may be seen. It is the most highly wrought feature of the 
fa()ade, an d is both striking and imposing. It is two stories 
in height, the first story being formed by large square granite 
piers with alternate pol ished courses in "rustica,"_fla.nked by 
massive gran ite columns. The capitals of both columns and 
piers are elegant in design and beautifully executed in white 
marble. Thesece!d story of the portico is similar·in its dis
tribution of parts, but with an arch springing from the en
tablature of the small colum ns, is m ore highly elaborated 
and carved in detail. The ceiling is vaulted and paneled, 
and the piers are covered with Renaissance carving. The 
capitals of the piers have heads typical of Europe , Asia, 
Africa, and America carved upon them, modeled and execut
ed in a masterly style. This work was done by Mr. Samuel 
Kitson, from Rome. 

These two stories taken together form. a composition or
ganic in its development, While the whole is fully sufficient 
to dominate the other ldrge features of the work and ac
centuate and mark it as the main rntrance of the building. 
The transmission from the plain severity of the pavilions to 
the concentrated enrichment of t.hi s  portico is not violent, as 
the intei'med iate featjIres, the arched windows on either side,  
carry the enrichment through, leading gradually up to the 
cen tral feature. There will be an ornamental bronze gate at 
the portico entrance. 

The drawings of the interior, which were shown us, indi
cate that the finish of this portion of the work will corre
spond in character' with' the exterior. The main entrance hall 
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leading to the elevators will be finished most substantially 
in white marble, to make it as light as possible. The eleva· 
tor doorways will be trimmed with the above named mate
rial, and the openings guarded by strong and ornamental 
brass gri l l  work. The finish of the main office of the com
pany, on second and third floors, will be handsome and dig
nified, wh i le being free from extravagance. The columns 
will be of scagl iola, w ith Corinthian capitals; and the ceil
ing will be paneled in plaster. A white marble wainscot 
of plain design will surroun d the room. The offices for 
renting will be most attractive in fin ish. A n oticrable fea
ture is tbe ample provis ion  for light and ail', the win dows 
being unusually large in proportion to the piers, although the 
grouping and the depth of join ts of the piers are �o arranged 
as to give them great solidity in appearan ce as well as in 
fact. 

The engineering throughout the work has been most 
thorough , the architect having placed Thomas E. Brown, Jr. , 
C.E., in charge of this work . 

The i mpression produced so far g i ves promise that the 
work when finished will be imposing and elegant, witl! suf
ficient plainness or severity to give d ignity, relieved in cer
tain parts with enrichments, giving value to the rest; a 
work of which the city may well be proud. 

...... ., 

RAISING BREAD. 

The elastic gas which is the agent employed in causing 
dough to "rise," 80 that it can prodnce light and palatable 
bread, is as a ril le carbonic  acid. In practical fact there are 
two distinct methods of introducing tbe acid into the dough. 
In the firs t we form it with in the dough, de novo; in the 
second we mix it in a solid form and then set it free as a 
gas. For the first we use fermentation ; for the second we 
use baking powder or its equi valent. 

In fermentation the yeast, from the materials which it 
finds in the dough, forms t wo new substallces (neither of 
them having been there before)-alcohol and carbonic acid. 
The presence of the alcohol is of decided i mportance , though 
it is not commonly recognized. Very few persons are 
aware of the amount of it which is produced in bread mak
ing. Of course, in the process of baking the greater part of 
it is evaporated, but it is a safe estimate to reckon that very 
nearly a thousand gallons are lost daily from the bread baked 
in New York alone. Some twenty-five years ago a company 
was formed in London and erected w orks for baking bread 
in such a way that the alcohol should be condensed and 
saved. It was easily done ; the alcohol was made and sold to 
good advantage, but after expending at least $100,000 the 
company . fai led. Why? The alcohol was a clear pl'Ofit. 
Yes, but they couZd not sell their bread! They evaporated the 
alcohol from it so closely that the people pronounced it un
palatable, and would not. use it. 

In fact, all good yeast bread contains still a very apprecia

ble quantity of alcohol , and o wes a part of its excellence to 
its presence. We may reckon the quantity at ten to twenty 
drops in an ordinary loaf of bread. Not enongh, of course , 

to produce any physiological effect, and yet enough to affect 
the quality of the bread. 

The carbonic acid, which is formed hy the fermentati on at 
the same time with the alcohol, not only acts mechanically 
as an elastic gas, but also by its refreshing and invigoratin g 
effect upon the stomach it assists digestion directly. Thtt 
small quantity of yeast introduced multiplies itself rapidly, 

until when the process is well completed it has permeated 
every part of the  dough , and "tbe wbole is leavened." 
Wherever it goes it produces minute bubbles of gas; and eack 
bu bble at once tries to escape because of its elasticity, whicl: 
is held under pressure. They struggle hither and thither , 

uniting toget.her to form larger bubbles, until t.he Whole masl 
has become porous and spongy ; that is, the bread is" rai�ed .»  
T h e  heat o f  baking stops the  growth o f  the yeast, and the 
process is ended. 

We have thus far formed our gas by fel'mentation, but wu 
can do it much more quickly, on the i n stan t ,  as it were, in 
another way. Any carbonate , acted upon by an acid, yields 
carbonic acid. Bicarbonate of soda is very cheap, and w hen 

decomposed affords a large bul k of gas. If therefore we can 

combin e  it with an acid which is of solid form, is cheap, 
an.d is both in itself and in i t s  compounds harmless, we shall 
be able to work it into the dough, and the quickly resulting 
gas will "raise " the  mass in a very few m inutes. 

The most convenient article for this purpose with whieh 
we are as yet acquainted is probably cream tartar, which if, 
a bitartrate of potassa; at all events, this so completely satis
fies the requirements, that it has come into very general use. 

Formerly the cream tartar and soda were m ixed 'in the· 
using, and this custom has not altogether passed away; hilt 
it was found con venient an d profitable to bl end them into 
one, and baking powder was the result, and no fault could 
be found with it, or the bread which it raised, so long as 
baking powder was bonest. But alas for what is now sold 
us! 

Good cream tartar bread if! perfectly wholesome, but it 
lacks the alcohol ,  a�d can commonly be distinguished from 
yeast  bread even by the taste, and this mode of " raising "is 
used chiefly ior those forms which we w ill so Jl n w isely per

sist in eating hot . 
For herein comes to light the most important distinction 

between the two modes of raising dough. As formerly re" 
marked, hot brpad, biscnit, etc , ought never to be ellteu by 
an y one. But if we are bound at any rate to'do it;tbeT.!l is 
much greater safety, and much more ease of digestion se. 
cured hy the use of the Cl'eam tartar. The biscuit, etc., 
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made with it can within a very few minutes after baking 
pass through all the changes which in the other case require 
five or �ix hours. And until these molecular transformations 
have ceased, the bread is a fearful burden to a weak 
stomach. 

B u t  where it is to be eaten cold, as it should always be, 
yeast fermentation is what it has in all ages been, the one 
way to raise bread. 

this to my mind is conclusive, seeing that shafts of hard 
steel are made of the same size as those of mild steel, that 
the relatively mild steel used by that firm has, by i ts duc
tility, a greater amount of endurance than harder steel, 
which enables it to better withstand the great and oft-repeated 
strai ns brought upon all marine crank shafts from the na
ture of their work." 

Hammering increased the strength of a piece of steel 
.... I .. casting 36 per cent and the elongation 10 per cent, while 

STEEL CASTINGS. rolling it until the section was reduced to one-fifth increased 
The qualities that steel castings should posse"s in order to the strength 30 per cent and the elongation 130 per cent. 

fit them for safely replacing the main forgings now used in Other experiments show very little difference in regard to 
marine construction is a subject now being very generally tensile 'strengt h, but show that ductility is greater in cases 
studied, both in this country and Europe. It is well known where the most work is put upon tbe material. 
that large forged stern frames are seldom absolutely sound, .... I .. 
whi le the frequent breaking of wrought iron crank shafts The German Carp and its Introduction into the 

proves that they cannot be relied upon, taken as a whole. United States. 

If these parts can be made of cast steel which will be sound, In a paper read before the American Association , Mr. C. 
homogeneous, free from internal strain,  and having the requi- W. Smiley, of Washington, D. C.,  said he had some years 
site strength and ductility, it behooves sh i p  builders to adopt ago imported from Germany thirty or forty pairs of this fish. 
that material . A paper on this subject, containing much in- They were placed in breeding ponds in Washington,  and 
formation from various eminent steel makel's in  Europe, was increased manyfold, the number spawned this year be
recently compiled by Mr. William Parker, chief engineer ing 400,000. The carp is naturally a warm water fish, and 
surveyor of Lloyd's Register of Shipping. in the waters of the Southern States grows with astonishing 

The superiority of mild steel over iron for the principal rapidity, and to great size. They will also do well in the 
structural parts is acknowledged, bnt in proof of this it is cold water of the North, even in Minnesota. Nearly every 
stated that last year seventy-three large steam ships were State aud county in the United States has a fish commission , 
built of steel and 116 vessels were being built of steel last and they are all propagating carp. It has also been taken 
Jan uary. During the course of the inquiry visits were. up as a private speculation , and carp are sold for breeding 
made to three firms in England who make large castings, in I purposes as high as $5 per pair. 
addition to those who make heavy forgings, and  the p romi- i The carp roots about in the mud for aliment, and much 
nent steel makers of France were consulted. 'rests were I resembles poultry in its manner of getting food. Carp aged 
made upon samples cut from castings and also upon the I three years are often found to weigh twelve to fifteen pounds, 
cast ings themselves, and s i milar tests were conducted upon ! and a gain i n  weight of four pounds has been observed in a 
pieces of forged iron and forged steel. The report says : I carp in one year. The carp is sluggish ; while trout, bass, 
•• The result is that we are now convinced that structures and other lively fish frisk about, and do not fatten so fast as 
can be made of cast steel quite as fit for tbe purpose in- the carp. Experiments have shown that female carp spawn 
tended as those usually constructed of wrought  iron, and at the age o f  one year in southern waters, at two years in 
that they can , at the same t i me, be made in such a manner colder waters, and in the extreme northern waters of the 

as to avoid the uncertainty inevi tably associated w ith large U oiled States at three years. Other fish, turtles, muskrats, 
iron forgings owing to the large n umber of weldings neces- snakes, and even birds, eat young carp. A bird sbot in 
sitated in  t.hem."  Washington recently had in its stomach the heads of  seventy-

Messrs. Jessop hold th�,t it is absolutely necessary to melt nine young carp.  The United States Fish Commissioner re

the steel in crucibles i n  order to secure a defin ite composi- cently sent out requests for information about carp ex peri
tion of the material and to obtain thorough homogeneity mented with in this country; mos t of the replies placing the 
throughout a large casting. Messrs. Spencer & Sons use carp on an equal i ty with trout, bass, and shad as a food 
both crucibles and open-hearth furnact's, the size of tile fish, while a few classed them with pike, and a very few 
castings beillg the ouly guide, and they find no differ- said they had a muddy taste. The carp is I,he best pond fish 
ence in the material. The Steel Company of Scotland use yet known, and ill a very small pond will thrive well ,  so 
open-hearth furnaces for every purpose. The first two firms that families may easily have their own fish garden if they 
think that careful atten t inn to the materials used will insure have enough water to make a permanent pond. The carp 
strength, ductility, solidity, and soundness. At the works is a very hardy fish for sh ipment, requiring l ittle water to 
of the Steel Company the metal is melted in an open-hearth keep alive in. 'l'he United States Fish Commissioner is 
Siemens furnace, the bath being a mixture of manganiferous giving away carp, sending them by express to any point, 
pig iron and st.eel scrap. Hot stee!' �crap is then added un- the receiver paying express charges. The fish will thrive 
til the bath contains a sufficiently low amount of carbon on table refuse and almost anything edible. Carp can be 
to give the product the desired hardness. Then is added kept in winter in  a tub in the cellar, the water requ iring to 
an allay called silicide of manganese, to insure solidity of be kept fresh. Care should be taken to keep poisonous sub
of  the sleel and freedom from blow holes, the metal being stances out of carp ponds, and too much food should not be 

finally tapped i nto a ladle and rnn into moulds in the usual thrown in. In cooking carp, thorough cleansing is needed ; 
way. Oxidation, during the operation, is prevented as and frying should be done in hot pans and hot grease. 
much as possible. As to the economics of this subject, Mr. Smiley said that 

At Messrs. Jessop's the opinion is held that a uniform fish culture was more and more becoming a part of tbe farm
cooling of the original  casting is the only means of insuring, er' s  occupation, and thought that, not very long in the 

molecular equ i l ibrium ; but the other makers think that this future, most of the farmers of the country w ould have Iit
cooling cannot be so uniformly  performed as to.leave the tIe fish ponds in their door yards, both, as a method of ob
casting free from internal strains, which, they think, can taining food and as an ornament to the homestead. 
only be got rid of by careful anneal ing. This annealing con- .. , ••.. 
sists in slowly raisi ng tbe temperature of the castillg to a Electrical Appliances on Austrian Railroads. 

brigbt red heat, keeping it at that temperature for a time, A number of important apparatus are used by the Impe-
and slowly cooling it. M. Pourcel, of Terre-Noire, attaches I rial Austrian State rail ways, and invented by the Chief In
great importauce to tem pering castings in oil , in addition to spector of Railroads, Herr Pol l i tzer. They are: 
annealing, in order to give them greater ductili ty. The first (1) A central point blocking apparatus. The object of 
operation transforms the large crystalline grain of the metal this apparatus is to control any pointsman from a central 
into a finer and more homogeneous grain,and each repetition office and to prevent him from showing the line clear until 
adds to the homogeneity, tenaci ty, and ductility. To prove ordered to do so by the central office. It consists of a small  
this experiments were made upon four specimens cut from box and a manipUlator. The box has an electric bell at the 
the same casting. The first was in the same condition as top and two circular openings in front, exhibiting, in their 
the casting, and broke wi th a tensile stress of 32 '07 tons per turn, the two d ifferent directions of a train. On the trai n 
square inch and an elongation of 16 per cent i n  a length of being announced from the nearest station , the person in  

. .§llJcQes; the second, which was annealed, broke at3llS tons Qha��i.!l!.e. office presses 3 stnd heneath-ihe.�ng indi
per square inch with an elollgation of 17 per cent ; the third, cating the direction of the train. The pointsman answers 
which was annealed and tempered in oil, broke at 38'6 tons, the signal. The points are now set by the manipUlator from 
with an elongation of 17 per cent ; thefonrth, which was the central office and simultaneously the lever for the sema
twice tempered in oil, broke at 41'1 tons per square inch, phore signal is ele()trically released, enabling the pointsman 
with an elongation of 15 per cent. to show the l ine clear. 

Large shafts can only be made by a few firms possessing (2) Intermediary blockin g  apparatus and speed measurer. 
the necessary appliances for heavy work,and they are of va- The apparatus consists of a clock case con taiuing a clock
rious opinion s  as to the most suitable materials to be used work and sector of a dial and two glass covered c ircular 
and the best methods. It is almost un iversa.lly thought that openings above the clock. The train-generally the last 
mechanical work done upon steel greatly improves its duc- 'carriage-has a small bl'Ush attached to a lever which presses 
tility. Sir Joseph Whitworth bel ieves that the ductil ity of the brush against a. brass. contact piece .placed _on the line, 
s'eel would reach its maximum if it were possible to sub- close to the rail,at the beginning of one section .. When con
ject it to a great pressure while in a fluid state, say a pres- tact is made, .a red disk appears in one of the openings, and 
sure of 20 tOllS to the square inch. He prefers ;:.teel of a the clock begins to move. At the end of the section a sim
tensile strength of 40 tons per square inch, h aving a duc- Hal' �ontilct pieCC .. C!illses another red disk to appear on its re
ti l ity enabliug it to elongate 30 per cen t i n  a length of two spective apparatus, stops the clock movement, and removes 
incheR._ . ,tbe disk of the preceding one. The distance through which 

M�ssrs. Vickers & Sons, at pl'eSent the largest makers of th.e cl()ck: hand bas moved over the sector indicates the speed 
stE!elcrankshafts for marine purposes in tbe world, use ,a 'of the train . As 'long asthe red disk is exhibited, no train 
mild steel , having a tensile strength of only 24 tons pei' can move in either directi()lI. , 
square i,nch, and the writer states that he knows ofbnt;' (3) Central disk for signaling. On a disk �re inscribed 
'lUe sbaft of their manufacture that has broken: n And different nuniljprs' of signals for passenger and goods trains, 

and a switch-board above the disk exhibits these differellt 
numbers on the fall of an ann unciator, which is caused by 
the setting of a contact arm, movable over the disk, on tbe  
respective number of the train. All the trains moving on 
the line are  controlled by electric semaphores, wh ich show 
the line clear only on the appearance of the number of sig
nals characteristic of a special train . As soon as the train 
has left the section , the official at the station t urns the con
tact arm to the place indicated on the disk for that train ; 
the annunciator of the corresponding numbers on the switch, 
board falis, and all the semaphores of the section show the 
line clear. 

(4) Apparatus for closing railway gates for foot passen. 
gers. The object of the apparatus is the automatic lowering 
or raising' of a gate closing the footpath across a railway 
gate by a mechan-ism worked electrically. An electric bell, 
worked by a signalman at some distance from the gate, i n
forms the foot passengers of the approach of the train; and, 
by the same operation, the gate is closed electrically by the 
release of a clock train ,  which moves a jointed lever arm 
through an angle of 90 degrees; when the train has passed, 
the same manipulation opens the gate by completing the 
movement of the level' arm. 

(5) Station indicator. It is no small boon for pasAengers 
traveling by express train over long distances to know the 
name of the nearest station at which the train stops suffici
ently long to take a meal, buy a paper, etc. Herr PolJitzer 
places in every carriage a small box exhibiting in the corner 
the name of the next station, with time all owed for stoppage. 
The guard has sim ply to press the stud of a similar box 
placed in his van some time before the station is leached, 
and every box shows the name of the next station , with the 
time allowed for stoppage. The battery for railway in ter
communication, w hich is rarely used, can be employed for 
this purpose�London Time8 . ...... 

Extension or AlDerican Telegraphic Conneeflons. 

To all wbo are interested in enl arging the commerce of 
the United States with the nations south of us-in Mexico, 
Celltral, and South America-the opelling of the extensive 
telegraphic connections made .recently is a matter of the 
utmost importance. Starting from Galveston, a cable in the 
Gulf of Mexico connects with Tampico, Vera Cruz, and 
Coatzacoalcos, on the coast, and thence with 267 miles of 
land line; cros.sing the Isthmus of Tehuantepec, the line ex
tends down the Pacific coast as far as Valparaiso, in Chili, 
stopping at all principal points, making 4,872 l ines of cable 
and 300 miles of land line. From Valparaiso the wires 
cross tlle Andes to Buenos Ayres and Montevideo, lind 
thence by cable along tho coast connect withtbe principal 
points in Brazil. A good proportion of these li nes has been 
opened for business for a considerable time, but were n ... t 
connected with the American system except as they might 
be used by telegraphing to Europe and thence back to Brazil, 
which frequently caused much delay and was very expen
sive. The cost of telegraphing over these long lines is not 
small now, being in the neighborh ood of three dollars a 
word for points iu the Argentine Republic, Uruguay, and 
Brazil; but, with the elaborate codes now used, there can 
he no doubt that our merchants w ill largely avail themsel ves 
of this means of closer connection with their customers in 
these sections. 

The United States is now in direct telegraphic connec
tion with all parts of N urth and South America and Europe. 
A direct cable to Australia, Africa, and Asia is now in 
order, to complete a circuit of the world. 

. .. � .. 

Auxiliary to a PUlDping Engine. 

At one of the pumping shafts in a l ignite mine in Germany 
an engine was put in for two sets of pressure pumps having 
2'5 foot plungers and 7'22 feet stroke, the maximum lift be
ing 236'2 feet. The pumps were driven by the engine through 
the intermediacy of a bob, without gearing. The engine 
i tself is horizontal, with a 27'9 foot flyw heel, weighing 30 
tons. It had a 4'59 foot cylinder and 7'22 foot stroke. Its 
chief pecul iarity was, that it was provided with a small 
special engine, intended to carry the main engine over the 
dead-center, when running slowly, the crank of the auxil
iary engine being placed at right-angles to the main crank . 
-Whe&running -without . expansion, the engine could be 
worked at the rate of two revolutions pel' minute as a mini
mum, and nine as a maximum, without using the auxil
iary engillfl. When cutting off at three·eighths of the stroke, 
the number of revolutions per m inute could not .he carried 
below five. They were, however, brought down to 3%" 

strokes by the aid of the auxiliary cyl inder, which, by the 
way, had a diameter of 1'60 feet and a stroke of 3'9 feet. 
The contrivance in question is, therefore, useful and eco
nomical in fuel in those cases where the flow of water is so 
small that the pumping,. engine m ust be run at the lowest 
speed attainable. The lignite is obtained by stripping, and 
the quantity of water accumulating during rainy seasons is 
enormous. 

THISi s  a calculating age, says a contemporary. Count
ing is its favorite occupation. It worships figures. Noth
ing is considered valuable unless it can be counted. Quan
tity is the test of excellence, and vast numbers. command 
the highest reverence. The popular mind has become in
sane on the subject of statist.ics; a l l  our views of life, all 
our verdicts of success or failure, all onr estimates of w0l'th; 
are based on columns of figures. 
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MINER'S LAMP. 

A miner's l amp has been in ven ted by Mr _ Charles A. Lee, 
of Silver City, Grant Co., Ne w Mexico, which may be at
t'1ch e :i t o  auy w ooden structure in the mine, to a crevice in 
the  rock, 0 1' to  the eart hen wall ,  and wben attacbed to tbe 
b at or clothing of the mi ner will n ot swing nor turn out of 
p roper posit i o n .  The body of the lamp fits in a ring p rovided 
w i th a han d l e  upon one side and a steel point upon the op 
posite side,  and bet ween the two is a hook by wbich the 
lam p may be fastened to the clothin g  or h at of the miner, or 
hung upon any projection . A w i ck adj uster is ben t so as 
to be securely held when insert ed in the loop w hich projects 

LEE'S MINER'S LAMP. 

from the side of the lam p body. The bandle  part of the 
attachment serves as a conven ient means of handling the 
lamp generally, and, i n  connection w ith the point, furnishes 
a broad base for tbe lamp to rest upon. 

Experiments with Steam Whistles. 

Messrs_ Lloy d & Symes, of  Boston ,  writi ng to the editor 
of the Railroad Gazette, descri be ce rtain interesting experi
ments which they have carried out.  They w ere made on a 
locomotive, and with st eam varying from 60 pounds to 135 
pounds pressure, an d most of the m wit h a whi stle having a bell 
4H inches diameter, 3%;' inches long from lip to head-inside 
-an d an ann ular steam o pen ing of one-sixteenth inch wide. 
This Whistle, at  60 pounds pressure, gave the sound of E 
n atural, at 80 pounds of F sharp, at 90 ponnds of G, at 110 
pounds of A, and at 1 25 pounds to 130 pounds of C sbarp in 
alt.  The dist ance between the steam opening and the edge 
of the w histle was lYz' inches ; when this was raised 
to 2 inches the po wer of the sound was sensibly 
I pSBcned, but its pitch was al tered relatIvely hut 
hal f  a tone.  When, OIl the contrary, it was dimin
ished to 1 inch and to seven-eighths i nch, the whis
tl e would sound not bing but its supertones, or 
" squeal " as the boys call it. 

The bell in these experiments was made of cast 
brass of medium, not a h ard character, and the l ip  
or edge carefully chamfered down to a th in edge, 
set so as to stand exactly over tbe steam opening. 
The quali ty of its sound was very clear, penetra
ting, an d even " reedy, " ow i ng t o  i l s  tbi n ,  elastic 
sbape. The power may be estimated by the fact 
that on a clear, still night it  has heen heard at 
Mansfield from Attleboro, a d istance of over six 
miles. They afterward repeated the experiment 
with a bell of the same dimensions, but made of 
brass tubing, a n nealed, hammered, and then heated 
again ,  wi th somewhat the same resul ts, t h e  intensity 
of  tbe sound and the pitch bei n g  somewhat height
ened. The next experi ment was made with an iron 
w histle of the same size, w hich was unsuccessful ,  
the traveling quality of the sound being greatly 
reduced. 

The last t ri a l  was made with a whistle 6)4: i n ches 
d iameter, 3Yz' inches long, and set over an allll ular 
opening 5.% i n ches diameter, blown at a pressure 
of 150 poun ds_ The sOllnd given by tb i s  whistle 
was greatly inferior to that of the first one, lacking 
power and  resonance of tone, which they attribute 
to tbe size of the bell ,  which was so much larger 
t han tbe diameter of the steam opening as to make 
of it what Professor Henry calls a " resounding cavity . "  
As con firmati on o f  this, they add that they took a bell o f  the 
size first named, and cut i n to it tbree longi t ud inal and th ree 
perpendicular sl its 3 in ches long, which had some effect O il  
the character but non e o n  tbe power of the sound. With 
regard to the penetration of the sound ohtaincd from the 
whistle in distinction to other wunds or ri oises made at tllf� 
same time, the greatest effect was o btained by " dragging " 
the whistle, as it is termed; that is, graduaHy opening and 
closing th-e valve, by w h ich means a gradation of fi ve semi
tones can be obiained, the ear seeming to have peculiar ap-

Jtit·tt t i f i t  �tUtrittut. 
preci ation o f  tbis change of  relation-as i n  a n  organ the ef
fect of power is gained more from the crescendo of the swell 
than from the full organ itself. 

.. . . � .. 
Composition oC Different Amalgams. 

Arrington amalgam : silver, 40 per cen t ;  tin, 60 per cent. 
Diamond amalgam : sil ver, 3 1 '76 ; tin, 66 -74 ;  gold, 1 '50. 
Hood's amalgam : silver, 34 '64 ; tin , 60'37 ; gold, 2 '70 ; iron , 
2 '90. Johnsohn & Ltltld's amalgam : silver, 38 27 ; ti n ,  59 '58 ; 
platinu m, 1 '34; gold, 0 '81 .  Lawrence's amalgam : silver, 
47 '87 ; t in,  33 -68 ; copper, 14 -91 ; gold , 3 '54. Moffitt's amal
gam : silver, 35 -17 ;  tin, 62 '01 ; gold,  2 '82. Tow nsend 's 
amalgam : silver, 40 '21 ; tin, 47 -54 ; copper, 10 '65 ; gold , 1 -6. 
Townsend's improved amalgam : s i lver, 39 '00 ; tin, 55 '65 ; 
gold, 5 '3 1 .  Walker's amalgam : s i lver, 34'89 ; tin , 60 -01 ; pla
tinum, 0 '96 ; gold,  4 ·14.-Monat8schrift des Vereins deutscher 
Zahnkuenstler. 

. . .  � .  
Poisonous Wood. 

The use of a wood from Panama called cokobola in  
the  manufactur ing interests in Bridgeport, is attracting 
the attention of the Connecticut State Board of Health. 
The wood is cheap, takes a brilliant polish , is easily 
worked; and is used exte ns i vely for knife han dles and 
ornamentation . Workers in the m aterial are poisoned some
what after the man n e r  of sumac, alth ough some are free i 
from a ny defllct. Swelling of the face, c l osing of the eyes, 
appearances of being burned on tbe han ds, a re tbe usual 
sym ptoms. Some are attacked with distress in tbe stom ach, 
with loss of appetite. One person, who w as a confirmed 
smoker, after being poisoned, has been u l l ab1e to smoke or 
even stay in a room where there is any tobacco smoke. 
Children playing in the sawdust of this wood, which had 
been dumped, w ere badly poisoned about their feet. At a 
large factory on Elm Street, where this wood is extensively 
worked, ch ickens in the adjoining yards are said to h ave 
a ll died from eating the d ust t hat settles Oll  t h e  grass. 

IMPROVED STATION INDICATOR 

A simple and effecti ve device for annou ncing to passen-

[OCTOBER 20, 1883. 
FIRE ESCAPE. 

The invention herewi th i l lustrated refers to that class 01 
fire eflcapes in w h ich a car is gnided on stretched cables and 
suspended by a rope passing over a pulley and dow n  to a 
windlass. T w o  or more chains are united by ro\lnd�, form
ing a ladder. One e n d  of the ladder is secured to the 
roof of the buildi n g, or is  passed o ver the roof o f  the build ing 
and held securely on the grOl,md , and the other end is se
cured to a wincb on the ground, by means of which the lad· 
del'  can be drawn as taut as may be necessary. After the 
ladder has been draw n taut,  a person ascends it and hangs 
tbe book of a pulley on the ladder above the w i n d o w  from 
w h ich people are to be rescued. 

Th rough the pulley ru n s  a chain, olle end of which is 

2 _  

CHRISTIE'S FIRE ESCAPE. 

gers on cars and boats the name of the next station or lan d-- wound about a windlass on the ground, the other end bei ng 
ing, is shown in the annexed engraving. It consists s i mply attached to the car or box. Tbe car is made of sheet i ron 
of a box containing a revolving d r u m  made of light  mao or wire nett ing, and on the side toward the house is provided 
terial, and having pri n ted u pon or  attached to its face the with a downwardly swinging platform, w h ich is  lwld from 
names of the several stations of the route, arranged in the swinging d o w n  too far by chains. A frame pivoted to tbe 
order in w bich they occur. There i s  in the front of tbe box ends of the car holds the p latform in pl ace after use. A 
a window throngb wbieh the names m ay be read as they are cross bar unites the top of the car w ith the top of a guide 
brought into position by the pawl and ratchet mechanism at plate whose edges are bent over tbe side chains of the ladder, 
tbe end of the box. thus forming g rooves wbich permit the plate to slide freely 

Upon the shaft of tbe d rum are secured two ratchet up and down the ladd er. The chain ladder can be readily 
wbeels whose teeth stand in opposite directions, and the moved to any desired window. 
pawl lever is provi ded witb two pawls, one for eacb Further information can be obtained by addressing tbe 
ratchet wbeel. These pawls are attacbed to a common pivot inventor, Mr. Richard Christie, Truro, Nova Scotia. 
and are actuated by a single Apri ng. Ei ther pawl m ay easily • • •  .. 
be mad e to act on i ts own ratchet. What Tong u e  Did Christ Speak 1 

The pawl lever is connected witb a registering bol t wbich Some students of this queeti on ,  wh ich the re v i sion of tbe 
is moved whenever the indicator is opera t ed, and prtljects I Old Testament has beset w ith ren e w ed i n t erest, are 

.

Of the  
between pins  at  the  end o f  tbe drum l imiting tbe motion  o f  opinion that the population of Palest ine  at tbe  t ime o f  
the d r u m  t o  o n c  step. Christ's mission was Greek. The Rev. Alexander Roberts, 

PHILLIPS' STATION INDICATOR, 

The pawl lever is  connected by a cord with the han dl e  by 
wbieh the indicator is operated. The levllr is also con nected 
with a gong, so tbat whenever tbll indicator is operated at
tention .will be attracted to jt by the striking of the gong. 

A brake spring is applied to tbe top of the drum to pre
vent it from moving too freely. The direction_ of tbe rota
tion of tbe drum is ch anged by sbifting the paw]s lj,t tbe end 
of the route. The n ames of the terminal stations are in
scribed at the ends of the box. 

Tbis.invention has been patented by Mr. I. N. Phillips, 
of 5 and 7 N. College Street, Nash v il le, Tenll.  

D.D. ,. recently publ ished a book on the Old Testa
ment revision, in which he gives some reasons for 
tbis conclusion. For centuries preceding tbe com
ing o f  Cbrist the Greek language permeated the 
countries bordering on the Mediterranean. The old 
Hebrew, in w hich tbe law had been written, had 
becom e  a d ead language, aud only the learned men 
of that period were able to read the Pentateuch. 
The pure Hebrew race in  Palestine spoke Aramaic, 
w hich was unlike the Hebrew of Moses and IHaiah. 
The G reek language and Aram aic were, then , the 
tongues spoken in that country at the time of the 
coming of our Lord. Hence D r.  Roberts argues 
tbat while teach i n g  the people Ch rist would ad
d ress them in a language tbat they understood. 
Even if  he knew the Scriptures in t he original He
brew, he would no more be likely to use them i n  
that way than a modern p reacher who knows l h e  
New Testament i n  t b e  origi n al Greek would gi ve 
his text in that. 

The evidence that the common people u nderstood 
Greek our authority considers con clusi ve .  As ex
amples of facts whir:h led him to this o p i n ion  he 
quotes the epistles w h ich w ere w r i tten in Greek by 
some of the apostles to the Hebrew Ch rist ians. 

Paul 's epistles to the Greeks were, of course, w rit
ten in  Greek. " But , "  asks Dr .  Roberts, " why 
should Peter, w h o  was a str ict  Hebrew, wri te  his 
epi stles in Greek unless the Hebre ws understood 
Greek ? Why _ was tbe Epistle to tbe Hebre ws 
ascribed to Paul w ritten in Greek ? " The apostl es 
appear to have spoken in Ara maic and in Greek, 
as the occasion seemed to demand .  Christ did not 

address h i m self mercly to a province , but to the world ,  and 
his  u tterances w ere, therefore, in the  lal lguage that was best 
understood. Greek w as the language'of f'iv i l ization ; more� 
over, " it was tbe ci v il ization of t h at era wh ich accepted 
him, while tbe Hebrews rejected him _ "  

THE H. W. John s Manufacturing Cn. , New York; have 
been awarded the silver medal over al l  compet iiors at the 
Amsterdam Exposition for their [lsbest· >s m ate rials, liquid 
paints, roofing, boiler coverings, steam packings, mill board, 
etc. , etc, A substantial victory for American gOods 

© 1883 SCIENTIFIC AMERICAN, INC



. OCTOBER 20, 1 883.] 
Chpmlcally Pure. 

A writer in the Ohemiker Zeitung discusses the question 
of what is understood by chemically pure (C. P. ) as follows : 

In the smaller chemical manufacturing industries the fol· 
lowing degrees of purity are recognized : 1. Technical 
(commercial). 2. Pure, purified, purum. 3. Chemically 
pure, purlsslmum. These terms are used to distinguish dif
ferent grades of the same article, without, however, refer
ring to any absolute standard of purity. In explanation of 
this he mentions a few examples : 

By tecbnically pure goods are understood such as are ob
tained by the customary manufacturing methods without 
IIny furtber purification,  and are pure enough for most tech
nical purposes ; adulterations are, of course, not permis�ible. 
Technical (or, as we say in this coun try, the commercial) 
caustic ammon ia made from gas water must not contain any 
sulphur, while chlorine contained in the water used is per
m issible, and so is a trace of tarry matter. Red lead made 
from ordinary soft lead is commercialllJ pure, but if it is 
mixed with brick dust it is not pure. Chili saltpeter as im
ported from South America with 95 to 98 per cent of real 
soda saltpeter is  commercially pure. 

Under pure, purified, purum, we understand such goods 
as contain no gross impurity. They are generally made 
from the commercial article. Recrystallized Chili saltpe
ter is called pure, although a slight turbidity is prod uced in 
the solution by ail ver nitrate as well as barium chloride, in
dicating chlorides and su lphates. Commercial zinc free 
from arsenic is called purum. 

The goods designated as chemically pure, purissimum, are 
the p urest that are made in that particular factory and kept 
on sale, although it very rarely happens that they are chem 
leally pure in the strictest sense of the word. Chemically 
pure ammonia must n either contain chlorine and chlorides, 
nor yet decolorize the solution of potassium permanganate. 
The solution of chemically pure soda saltpeter must not 
give any reaction with silver nitrate or barium chloride. 
Chemically pure nitric acid must stand the same test_ 
Chemically pure zinc is obtained by distilling what is called 
pure zinc. 

Products that are in fact absolutely pure cannot be afford
ed at the ordinary price. When such are required, a special 
bargain must be made. The best way to do when very pure 
reagents are needed for special purposes is to prepare them 
yourself. In most cases you can use those of well known 
makers that are marked C. P. It may happen that in spe
cial cases some particnlar impUl"ity would be objectionable, 
and in such cases it would be advisoole to state this in 
orderi ng. 

Kahlhaum's Berlin style is highly commendable, of  stat
ing on the price list what are the chief impurities_ 

In this country we may classify many chemical products 
as follows: Medici nally pure, chemically pure, photograph 
ically pure. 

For example, potassium bromide for medicinal pUl"poses 
may contain 1 or. 2 per cent of the chloride, and as much 
carbonate. For chemical purposes the carbonate must be 
removed and all but a trace of chloride, while in photo
graphy even a trace of chloride may prove ohjectionable. A 
curious case once fell under our observation, where a 
quantity of uranium oxide, purchased for chemically pure 
from a w ell known manufacturer, was found to contain so 
much of another and more valuable substance, that the 
adulterant was of more value than the principal substance. 

In all rases where the presence of any particular contami
nation would be very objectionable, the user should always 
test for it himself and not trust to another, unless, as some
times happens, he is not skillful enough to do so. 

.. , . �  .. 
Black Wal n ut. 

Black walnut can be grown from the nut, producing a 
butt fourteen inches in diameter in as many years from the 
the seed, as far n orth as Massachusetts. No tree valuable 
for its t imber in cabinet  uses, unless the black birch be so 
considered, can attain to that useful 
growth in that period o f  time in our 
ll(lrthern climate. Maples r e q u i  r e 
twenty years before they become good 
"timber trees ; beeches and birches, fif
teen years to attain to a diameter large 
enough to y i e 1 d nine-inch boards ; 
hickory should bave a growth of thirty 
years ; and cherry at least as much. 

The cultivation of the black walnut 
might be made a source of profit, if 
only as an auxiliary to the ordinary 
farm products. It requires no particu
lar care, makes an elegant tree even in 
its youth, and later offers an agreeable 
shade. The Sewing Machine Journal 
says: 

J titutiftt !mtritau • 

AUTOMATIC FREIGHT CAR BRAKE. 

Among recent invent ions is that of an automatic freight car 
brake, patented by Mr. William A. Wilde, of Chicago, Ill. , 
which obtains its power lly the compression o f  the dra w bar 
spring. This spring is inclosed in the cast iron box, E (Fig. 

Fig. 2.-LOCK PLATE D. 

l),which is provided with a hole in the center of the forward 
end and with a long slot in the side. On each side of the 
rear end of the draw bar is a wedge, shown at K. The plate, 
D (Fig. 2), has a vertical movement wit hin guides fastened to 
the sides of the cast iron box and to the floor timbers of the 

Fig. I.-PLAN SHOWING BOTTOM OF CAR INVERTED. 

car, and is perforated by the rectangula r slots, 0 n, near its 
lower extremity, and w ith the slot, m, near its upper. The 
d raw bar bolt, c, passes through the draw bar spring and the 
slot, 0, in the plate, and connects tbe draw bar, A, with the 
follower g, which is connected by the pin, G, passing 

Fig. S.-REVERSING APPARATUS. 

through the slot in the box with the brake chain by means 
of the lever, H. The bolt, C, Fig. 4, is reduced about one
half i t s  diameter along a small port ion of its length, thus 
forming a recess or neck, as sho wn at X. The lever, 0 
(Fig. 1), has its fulcrum at g, and is provided with a project
ing branch, f. 

forward movement of the pin , G. To put on the brakes i t  
i s  simply necessary for the en gin eer t o  put  the b rake on the 
locomotive, when the draw bar will be forced in , causing 
the wedges, K, to enter the slots, n, by which the plate is 
raised and the spring released and the brakes set: 

In backing, the reverse bar, A B (Fig. 3), is forced in and 
carries with it the bifurcated lever, E F, which in turn 
d raws the chain, K L, forward an d w i th it the l ever, 0 
(Fig. 1), wh ich forces forward , the follower, g, thus loosen
ing t h e  brakes. For use around yards there is provided a 
device which, by winding up the regular hand brake, first 
lifts the plate, D, and then draws forward the lever, 0, thus 
throwing the brake off. 

Among other advantages the inventor claims that the 
brake is extremely simple and cheap to construct ; that there 
will be ng flat w heels and consequently no return i n g ;  that 
there will be no straill llpon the locomotive, as a sligbt p res
sure sets the brakes on the firbt car and they in turn set all 
the rest ; fOf(�;gn cars do not in terfere with its operation ; 
that it will take up its own slack as the shoes wear away ;  
that it steadies the motion of  the train ; that i t  will stop run
away cars, as  they can n ot go far without touch ing and set
ting the brakes ; that as all brakes are set i n stantaneously, 
the train can be ·stopped as quickly as the locomotive ; that 
when at rest all brakes are set and no effect will he pro
duced by the wind ; the engineer can regulate the speed of 
stopping by drawing ahead as soon as the brakes are set, 
thereby releasing as many of the forward brakes as he may 
desire. 

• f . . ..  
Reserve Power a Necessity. 

It is not wise to work constantly up to the highest rate 
of which we are capable. If the enginee r of the rai lroad 
were to keep the speed of h i s  train up to the highest rate he 
could attain  with his engi ne, it  would soon be used up. If 
a borse is driven at the top of  his speed for any length of 
time, he is ruined. It is  well to try the power, occasion ally, 
of a horse or engine, by putting on all the motion  they will 
bear, but not contin uously. All machin ists con struct their 
machines so that there will be a reserve force. If the power 
required is four horse, then they make a six borse pow er. 
In this case it works easily and lasts long. A man who has 
strength enough to do twelve honeHt hours of labor in 
twenty-four, and no more, should do but nine or ten hours' 
work. 

The reserve power keeps the body in repair. It rounds 
out the frame to full proportions.  It keeps the m ind cheer
ful, hopeful,

' 
happy. The person with no rese ,'ve force is 

always incapable of taking on any more responsibility than 
he already bas. A little exertion pUtR him out of breath. He 
cannot increase his work for an hour without dan ger of ex
plosion. Such are generally pale, dyspeptic, bloor!lesR, 
nervous, irritable, despondent, gloomy. We al l  pity them .  
The great source of power i n  t h e  individual i s  the blood. 
It runs the machinery of  life, and upon it depends our 
h ealth and strength. 

A mill on a stream where water is scanty can he worked 
but It portion of the time. So a m an with l i t tle good blood 
can do but little work. The reserve power must be stored 
up in this flu id. When the reserve power of  an individual 
runs low, it is an indication that a change is necessary, and 
that it is best to stop expendi n g  and go to accumUlating, 
just as the miller does when water gets low in the pond. 
Such a course would save many a person from physical 
bankruptcy.-Herald of Health. 

. 4 .  � .. 
Liquid Cor Determiulug t h e  Specific Gravity of 

Minerals. 

Nearly all natural min erals are heavier than w ater, " a n d  
therefore sink i n  it. But when they are placed in a heavy 
liquid w h ich does n ot dissolve them, some sink and others 
float. If two min erals of unlike gravity occur in the same 
rock, th ey can be separated by pulverizing the rock and put
ting them in a liquid intermediate in weight between both.  

A new liquid for this purpose bas been 

. .  One hundred acres of land, seeded 
to walnut trees, i f  they even reach 
maturity in fifteen yearR, would be 
more remunerative tban many of the 

Fig. 4.-VERTICAL SECTION WITH DRAW BAR PULLED OUT. 

. devised by C. Rohrback, having a den
sity of 3 '57. It is an iodide of barium 
and mercury, and is prepared as fol
lows : 100 parts of iod ide of bari um 
and about 1 30 parts of red iodide of 
mercury are mixed with about 20 c. c. 
of distilled water, shaken, and b eated 
on an oil bath to 1500 or 2000 C. until 
dissolved,  and then concentrater! un til 
i t  will float a crystal of topaz. After 
st anding several dnys the clear liquid 
is decanted and filtered. It has a yel
low color, boils at 1450 C. ,  and refracts 
light strongly. It can be used for 
separating axi nire,  kyanite, in part, 
epidote, heavy mica, some garnets, and 
nearly all hornbleu des ; also jade, oli 
",ine, orthite, nearly all members of 
tbe pyroxen e  group, saussllrite, titan
ite, topaz, beavy tourmal i ne, vesuvian-

crops produced by fifteen of incessant toil . Bllsides, these 
trees might be planted and would thrive on spots which 
are really valueless for agricultural purposes, and while in 
the course of growth would serve as valuable aids to agri
culture as wind breaks and in other respects. " 

.. . . . .. 
CALIFORNIA'S vineyards are rivaling her mines as a 

source of profit. 

The operation of the mechanism above described is as fol
lows: When the locomotive moves it pulls the dra w  bar out 
and w ith it the rod, C (Fig. 4), and foilower, q ,  thereby com
pressing the spring, F_ This action hrings the neck of the 
rod witi)in the slot, 0, of the plate, causing the laUer to drop 
of its own weight to find a support in the small end of the 
slot, thus h olding the spring compressed and releasing the 
brakes, owing to the loosening of the chain , Z (Fig. 1); by the 

ite, and basaltic rocks. In·di lliting it  to obtain any special 
density, it  is mixed w i th a d ilute solution of the same. so 
as to avoid precipitation.  After the separation the pow
dered minerals are washed with a fe w drops of iodide of 
potassium.- Wiedermann's Annalen. 

. 4 . � " 
SAN FRANCISCO is trying to prevent the landing of lepers 

from the Sandwich Islands. 
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LIFTING BRIDGE FOR DOUliLE TRACK RAILWAY. four tanks in the upper story o f  the mill, which have an 

The line of the New York, West Shore & Buffalo Rail- aggregate capacity of 6,000 gallons. Each of these tanks 
way crosses the Oswego Canal at Syracuse at a point where has two valves, one to adm it, the other to let out, the juice. 
peculiar local conditions w ould not admit the use of a pivot From these tanks thc liquid passes into four defecators of 
bridge. To overcome these difficulties the lifting bridgc il- 600 gallons capacity each, at a charge. III these the juice is 
lustrated on first page was designed ; and to freely allow boats neutralized with lime, after which it is boiled by ingeuiously 
to pass, it is lifted to a height amply sufficient to accommo- contrived steam appliances, during which a great portion of 
date travel. No delay is occasioned, as the operation of lift- the impurities and foreign substances are eliminated by 
ing takes but thirty seconds, and the bridge can be so nicely skimming. This process does away with the so-called 
adjusted by means of the counterweights that the work re- sorghum ta�te. FrolIl the defecators the material is drawn 
quired of the engine is comparatively light. An exact bal- into four settling pans, of the same capaci ty as tbe defeca
ance is not aimed at, as the bridge when down is  disconnecte d tors, where it is allowed to settle, leaving a flocculent pre
from the lifting machinery, and is held firmly on its seat by a cipitant at thc bottom, a fter wh ich the fluid is drawn into 
weigbt of several tons, and the l ifting of these few tons is, another tauk, whence it is again pumped by steam into a 
practically, all that the engine has to do. The location of the tank situated above the evaporators, on the second floor, 
road is such that the bridge makes an angle of 38 degrecs from which it is drawn into the evaporators. These evapo
with the center line of the canal. rators are made entirely of copper, are 6 feet in diameter and 

The extreme length of the truss is 94 feet, the extreme 3 feet in depth . In these the juice is evaporated down to 
height 23 feet, and the extreme width 30 feet and 4 inches. about 200 Baume, w hicb is a comparatively short process. 
Each of the top and bottom chords is composed of two 3 by After leaving the evaporators, the semi-sirup, as it is n o w  
3 by % inch angles, and two vertical plates 1 2  inches wide and called, passes through a series of settling tanks t o  remove 
;!4 inch thick, placed 1372' inches between rivets. The top whatever of foreign substances may remain, from which it 
chord is strapped by a lattice on the top, and the bottom is pumped by a small engine into a tank in the tower. The 
chord by a lattice on the bottom. The web of the trusses is object of this is to give i t  height to allow of subsequent fil
composed of angles 2 by 5 by 372' inches, two being placed tration , which is accomplished b)<o passing through six bone
paral lel but on opposi te sides of the chords. In order that charcoal filters 372' feet in diameter and 12 feet in length. 
the diagon als running i n  different directions w ill n ot inter- Tbese filters are so connected by pipes and valves as to allow 
fere w ith each otber, one pair of  angles is riveted to the out- the semi-si rup to run through one or more of them, as re
side of the plate of the chord, and another pair to the inside quired, and tbence into tbe tank beneath tbe vacuum pan . 
of the plate. Eacb pair of angles is latticed. The end posts This vacuum pan, which is situated on the second floor, is 8 
are the same as the chords, with tl;Je addition of a %-inch plate. feet in diameter, and has a capacity of 2, 200 gallons, and 
'rbe floor beams are plate girders 28 inches deep and placed 9 will make 15 ,000 pounds of sugar at a strike, and is capable 
feet 3% inches between centers. The stringers are 12-inch I of making six strikes every 24 hours. 'l'be air is exhausted 
beams, and upon them rest tbe ties. The end floor beams are by a Blake combined vacuum and water pump, having a 
plate girders of the same dimensions as the otbers, and are 5-i nch suction and 4incb delivery . 
placed parallel w ith the center line  of the canal. Tbe clarified juice, or semi-si rup, is sucked up from the 

The bridge rests upon walls of masonry built upon a solid filter reservoir into this pan, and is evaporated at 1200 to 
foundation, and a masonry retaining wall was constructed 1500 Fahr. , '  utlt il  the proper number of ,;;agar crystals are ob
along the water side of the tow patb.  'tained, when it is drawn off by a huge gate in the bottom 

The end columns which carry the pulleys are made into tbe crystallizing tanks or wagons. These tanks, eighty 
of two l5-inch channels, latticed. The back struts for in number, are 4 x 5 x 2 feet  in size, and moun ted on wheels ; 
bracing these columns are of two l ight 1.S-inch channels, and, as they receive the contents of the vacuum pan, they 
latticed. The tops of the columns are connected by a stiff- are rolled into the crystal lizing room and allowed to remain 
ener, made up of two 8-inch channels on top and two of I a day or two. This room is 40 x 40 feet in size, with very 
the same size on the bottom, the web bei ng o f  I- inch rods. low a,nd tight ceilings, and is kept at a steady and even tem
A similar stiffener connects the tops of the struts. perature of about 100° Fahr. , which is  done by steam pipes 

Each of the counterweights is suspended by two steel running around the room. This process keeps the sirup in 
wire cables 1% inches in diameter, carried over pulleys on top a condition to purge from the sugar. 
of the columns. The weight is obtained from pig iron and The material has now assumed a bright, beautiful amber 
slag put in a wrought iron box having a cast iron yoke ex- hue, and is designated as m alada, or mush sugar. From 
tending across the bottom, and to which the ends of the these tanks the malad a is dumped in a huge mixing tank, 
cables are fastened. The other ends of the cables are attached which is just below the floor of the crystalliidng room. The 
to each end post of the bridge. Attached to each column apparatus in tbis mixer is a long toothed arrangement with 
and freely suspended from its upper bearing is a double a w orm motion, wbich breaks up the lumps, and makes an 
threaded steel screw 3� inches in diameter and 2 inches even mixture. From the mixer the malad a is run by small 
pitch, and long enough to reach a short distance below the gates into the cen trifugals, of which there are four, each 4 
top chord when the bridge is down. To each end post and feet in diameter. A large, round cast irou box, about a foot 
upper chord of  tbe bridge is riveted a bracket carrying a from the floor, througb  the center of which runs a spindle ; 
phosphor-bronze nut through whicb the steel screw passes. attached to this spindle is a brass hasket, the sides of which 
This nut forms the center of a bevel gear, and each one of are composed of a double casing of woven wire, on e coarse, 
these gears is actuated by a bevel gear at the ends of two the other fine. The spindle turns these baskets at the rate 
lines of shafts placed on the upper chords of eacb truss. of 1, 400 revolutions per minute. The malad a is drawn into 
The shafts are driven by two 8 by 8 i n ch engines coupled the baskets, and the centrifugal force of the fast re
at right angles, one revolution of which gives the nuts a volving baskets forces tbe molasses through the screens 
hal f turn and  raises the bridge one inch. When the bridge and retains the sugar in the basket. A l itt le cone on the 
is lowered, the screws disengage at their upper bearings and spindle at the bottom of the basket is lifted, and the sugar 
allow the bridge to adjust itself to the masonry. taken out at the bottom in small boxes and immediately 

Tbe machinery is located in tbe center of the top of the barreled. In case the sugar is not  to be barreled immedi-
bridge. ately, it is stored in a room 12 x 12 x 8 feet, on the ground 

Tbe bridge is built entirely of iron, and weighs, witb the floor. 
machinery, 146 ton s ;  the counterweights weigh 1 38 tons. The molasses (for molasses it is after it has passed througb 
The height of lift from the bridge seat is 1072' feet. the centrifugals, and the sugar is taken from it) is reboiled 

The bridge was designed by Albert Lucius, Engineer of in the vacuum pan and then barreled .  Tbis  article is of  a 
Bridges, New York, West Shore & Buffalo Rai lway ;  and darker hue thali if tbe sugar had not. been taken from it, but 
was built by ihe Hilton Bridge Company, of A.lbany, N. Y. ,  it is free from the sorghum taste, as iR also tbe sugar. 
the erection being supervised by H. L. Forte, C.E. , New _ , • • .. 
York, West Shore & Buffalo Railway. The machinery Hi/1;h Speeds on Railways. 

was constructed by C. H. Delamater & Co. , of this city, after While there can be no doubt that as regards cheapness and 
designs by their engineer, H. B. RoelkeI'. rapidity of construction, general excellence of bridges, loco-

... � I I .. motives, and cars, the rai lways of this country are ahead of 
Manufacture or Sorghum Sugar. the rest of the w orld,  the signaling arrangements here, with 

The works of the Kansas Sugar Company, at Sterling, few exceptions, are rudimentary and inefficient, and render 
Kans. , is one of the large and successful concerns in that fast traveling a matter of considerable difficulty, if not dan
State. The following account of tbe process and works of gel'. It is impossible to run a really fast express train if the 
this  company, condensed from tbe Sterling Bulletin, will be signals are ambiguous, and if every level crossing is made a 
interesting :  compulsory stopping place. The  saving in  time by fast 

These works are fitted up with $17,000 worth of new ma- trains can only be fully felt in a great count.ry, where very 
chinery. Tbe crusher is located on the main floor of the long jou'rneys are not only possible, but are frequently un
mill, and is a three-roller machine, each roller measuring 472' dertaken ; but hitherto this fact bas been little appreciated, 
feet by 30 illches, the whole weighing 100.000 pounds, and and people have been content to travel at a slow speed and 
is driven by a 100 h orse power engine. The cane is carried put up with frequent stoppages because the railways were 
into the mil l and fed to the crusher on a carrier, on the end- new,  the rails roughly laid, and many bridges unsafe at a 
less belt principle, from a point  forty feet outside, and the high speed . But of late years these conditions have been 
cane after being crushed is carried out on a similar carrier materially changed. The widespread use of steel rails, the 
on t)w other side of the mill in the form of bagasse, w here greater care bestowed on the roadbed, and the i ntroduction 
it is spread out to dry, after w bi&h it is used for fuel.  The of iron bridges of first-class workmanship, have rendered 
steam for running the engi ne and other machinery, evapo- h igb speed perfectly safe and easy on most parts of good 
rating pans, heating purposes, etc. , is generated i n  a battery roads in  the Eastern and Middle States ; but it is rendered 
of six boilers, 15 feet by 50 inches each , w ith the aggregate unsafe where switches are RO arranged that they may be left 
capacity of 350 to 400 horse power. open to an approaching train without any signal wai'ning 

The juice falls into a larg':J copper pan, 4 by 6 feet, 4 the engirieer, or the siguals arc so formed t p.at.tbe difference 
inches deep, wbence it runs through a trougb into a juice to the eye between a clear or all�rigbt signal and a danger or 
vat below the floor, from whicll it is pumped by steam into stop signal is slight in snowy weather, or uuder certain 
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atmospheric conditions which render the difference between 
colors imperceptible, though a difference in form may be 
perceived. 

The real gain of time to a business man obt ained by a dif
ference of a few miles an hour in the speed of a long-journey 
train is best i llustrated by an actual case. A man in New 
York wishes to do a day's w ork in Cbicago. He takes one 
of the fastest and hest appointed trains he can find--the 
Chicago limited. It leaves N/3w York at 9 A.M., and lands 
him at Cbicago at 11  tbe next morning, having accomplished 
911 miles in 26 hours 55 minutes, allowing for the difference 
in time between tbe two cities. This makes an average 
speed of 33'8 mile8 per hour, including all stoppages . But 
assume, what is surely not extravagant, that as high a speed 
can be attained on the Pennsylvania or any otber first-class 
American road as on an English main line, and what sbape 
does the problem a�sume ? On one English road , the Great 
Northern, the distance between Leeds and London (1 86% 
miles) is done in 3 hours 45 min utes, includ ing five stop
pages ; on another, the Great Western, the 129% miles be
tween Birmingham and London is run in 2 hours 45 minutes, 
including two stoppages ; and as neither of these routes is 
particularly level or- straight, and botb pass through n u me
rous junctions with a perfect maze of switches and frogs, 
they give II fair idea of wbat is possible in speed on the rail· 
roads of this country. These figures give, respect ively, 
speeds of 49 '8 and 47 '2 miles pe� hour. Taking as It fai r  
average 48 miles an  hour, including stoppages, tbe journey 
from New York to Chicago shonld be done i n  18 hours 59 
minutes, or say 19 hours-a saving of 7 hours 55 m inutes on 
the present  time ;  so tbat, if the train were arranged to leave 
at 55 minutes past 4 in  tbe afternoon, instead of 9 o'clock in  
the forenoon, the  whole of  this time would be saved in  the 
busy part of the day ;  effectually adding a day to our imagi
nary traveler's business and dollar-making life. 

It may be thought that such a deduction is unfair, as the 
English style of car is so much lighter than the American ; 
but, as a matter of fact, the average English express train is  
considerably heavier than the Chicago limited, and conveys 
about three time s the number of passengers ; and, as trucks 
and oil-lubricated axle boxes are not yet universal there, the 
tractive resistance per t.on is probably higher. It certainly, 
tberefore, seems not only possible, but feasible, to attain 
these high speeds in this country, where, owing to the long 
distances to be traveled, they arc more valuable than in Eng
land ; and the great step toward attaining that end is the 
adoption of proper and efficien t  signaling arrangements. All 

the otber steps are achieved ; tbe American passenger loco
motive of the present day is perfectly competent to drag a 
heavy train at a speed o f  over 60 miles an hour ; the car�, as 
now constructed, can travel safely and smootbly at thllt  
speed ; and the steel rail, the well ballasted t ie .  and perfect 
workmanship  of the modern iron bridge can w ell support. 
the thundering concussi on of an express train at full speed. 
But this speed can only be maintained for a few miles at a 
time, if the engineer who guides this train be d oubtful 
whether the dimly-seen signals imply safefy or danger, or if 
the laws of the State bring him to a full stand where his 
road is crossed by a small corporation with a higb sounding 
title, wbicb owns one locomotive with a split tube sbeet and 
two  cars down a ditch. 

To run a fast train, a clear, uninterrupted road is abso
lutely necessary ; and the reason is not far to seek. To move 
a body from a state of rest to a velocity of 60 miles per hour, 
or 88 feet per second, an amount of work must be performed 
equivalent to lifting that body 121 feet. Now, it is appa
rent to tbe simplest capacity that it requires a pretty power
ful engine to overcome the resistance of a train run ning at 
60 miles per hour without every few miles putting on brakes 
to destroy this velocity, and then to lift it 121 feet again to 
attain speed ; tbe resistance of the air, and the friction of 
bearings on journals, and of flanges against rails going on 
all the time. As a matter of fact, showing what Revere work 
this is on an enginc, the Zulu express on ti16 Great Western 
Railway of England, which is the fastest trai n in the world, 
has been repeatedly carefully timed ; and it  is fou nd tbat, 
though running over an almost absolutely level and straight 
road, it takes a distance of 26 to 28 miles to attain its full 
speed, about 5872' miles an hour.-&ienee. 

.. � I I  .. 
Allee-ed Lack or Technical Education among 

American Machinists. 

The Philadelphia Ledger says that a perso ll w ho recently 
advertised for machinists tested the proficiency of all who 
applied, and remarked, when summing u p  tbe qualifications 
of th e men, that, though the American pleased him the 
most by their brightness. the foreign workmen were, with
out exception, better educated . Tbe Americans had picked 
up their trades in the shops, but most of the foreigners, in 
addi tion to their sbop practice, had attended technical 
scbools. The latter could not only do good work with the 
tools, but they could lay it out, make tiketches, and, if ne
cessary, draw the designs to scale . The American shop
taught workmen , though quick to underst.and, inventive, 
and skilled in the use of tools, were markedly deficient in 
drawing and such knowledge of mechanics as is required 
by the designer and draughtsmen.  

Perhaps there is some truth in the above ; but so long as 
American macbin ists continue to maintain their supremacy 
for superior ingenuity, excellence of work, and greater ra
pidity in its execution, they can afford to spend less t ime on 
the minuthe of the schools. Iu some cases, where ignorance 
is bliss, 'tis folly to" be wise. 
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Carelessness oC our Railroads. 

To the Editor of the Scientifio American : 

Your article on " Automati c  Safety Appliances" (Septem
ber 29) st ruck me as being very t imely and suggestive, espe
cially so i n  regard to rail way appliances , the air brake in par
ticular. I have been surprised to see the number of accidents 
that havc occurred in tbe past year from the failure of the 
a i r brake to work at cri tical times, involving a great loss of 
life and destruction of property. My attention has been 
called to these accidents in particular, because I think that 
most of these accidents could be avoided if the rai lroads of 
the coun try showed more enterprise and examined the dif
ferent  safety appliances that are offered for their considera
tion . But I know from personal experience that it is of no 
use to try to get a hearing from the prom i nen t railroad 
companics of the  country, the almost invariable reply being, 
. . We have adopted a standard brake and coupler ;" and in· 
stead of encouraging the inventor, do all in their power 
to discourage and keep him in the background. 

It seems to me that no rel ief can be expected from the 
rai lroad companies until a little more desire for safety is 
exhibited and less desire t I11n their roads at the least pos
sihle cost. My opinion is that it should be part of the d u ties 
of  the Railroad Oommissioners (appoi nted by the State) to 
exam in e amI test (when in their judgment the merit of the 
invention call s for it) the different  rai lroad appl·iances sub
mitted to them and report as to their merit, and recommend 
the adop tion of thosc that would best insme the safety of 
l i fe and property. I th in k  that they could not  better serve 
the Stnte and the public at l arge than by giving attent ion to 
these impor tant matters.  

GEORGE F. BOND. 

... � . . . 
'Ihe Power oC a Locomotive under Full Headway. 

To the Editor of the Scientific American: 

Thinking the follo wing might be of interest from its pe
culiar natun" I send you particulars : About five o'clock on 
the afternoon of the 8th inst. , while a cons truction train on 
the Lowell branch of the Boston and Maine Railroad w as 
backing dow n  on the main track, it W fLS struck in the rear 
by an approach ing  train,  demolishing two cars. In the ex
ci tement of the moment the engineer of the ·construction 
train opened the throttle of his engine instead of clos ing it, 
and both men jumped off. Un der the extra pressure of 
steam the locomotive broke t!Je connection with  the train 
and started- alone for Lowell. 

Meeting with no obstruction on the way, it plunged into 
th e  depot at a rate of  speed estimated at 60 miles an hour. 
The first obstacle encoun tered was the heavy b unter at the 
end of the track, wh ich w as torn up and lodged on the cow
catcher ; it next tore up the planking and beams of the 
floor and demolished one end of  the  baggage h ouse ; it next 
encoun tered a brick partition about 18 inct os thick, which 
was scattered in all directions ; after passin g  through this 
'Val l  i t  traversed the length of  the U. S. and O. express 
office, and s truck the outs i de wall of the depot, abutting on 
Oentral Street, with such force as to drive the bunter which 
had lodged on the cow catcher, clear through a solid granite 
rock a foot in thickness, making a hole about 15 inches i n  
diameter. T h i s  put a stop to its progress i n  that direction,  
and as the fioor was not strong enough to l onger holu the 
weight, the whole mass broke through into the cellar, where 
it  came to a standstill. A bystander had the presence of mind 
to make his way in to the steaming mass of ruin and allow 
thc steam to escape, and thus possibly prevent an explosion. 
The entire fioor of the express office was broken away, and 
a large quantity of express matter destroyed. The only 
serious accident  was that of an old lady of 70, who was in 
the express office at the t ime.  She was so severely injured 
that �he died in about two hours. It w ent ahout 100 feet 
after leav i ng the raUs before coming to a standstill. 

The princ ipal blame is attached to the engineer for re
maining on t he mai n  track when the other train was due 
and a].so for leaving his e{]gine afte'r opening the throttle. 

' 

B. 
Lowell, Mass. , Oct. 10, 1883. 

An Unsolicited Testimonial. 

In the issue of the SCIENTIFIC AMERICAN of September 8, 
1883, appeared an i l lustrated article describing a n ew motor 
for light work-th e  production of the Economic Motor 
Oompany, o f  this city. Under date of  October 12, scarcely 
more than a month from the publication of the original ar
ticle, the manager of the company sends the following : 
" EDITOR SCIENTIFIC AMERICAN : DEAR SIR : 

" It may be of i n terest al ike  to you and yonr readers to 
know t1u:t the notice published in your i�sue of September 
8, regal:?lIl� the n e w  .gas �ot�r of th is company, resnlted in 
about 800 l etters of l ll qUiry from all parts of the United 
States and from Europe, besides innumerable personal ap
plications. " 

Such an unsolici ted letter it is perfectly legitimate to pub
l ish . If it mean s anything, it means that t l t e  SCIENTIFIC 
AMERICAN, with its enormous ci rculation at home and 
a broad . is an economic means for the ·introduction of new 
i nven tions and i m proved machinery to the  public. It u,lso 
implies that, as an advertising medium, it cannot be 
equaled. 

Inventors and Inventions. 

'l'he New York Sun not long ago, in !In article on some of 
the queer happenings in the world of discovery, sa id  what is 
uudisputably true, and that is, the number of successful in
ventors is always large, but the n umber of unsuccessful ones 
is very much larger. There is always somebody working 
at  the insoluble problem of perpetual motion or making a 
fiying machine. It not i nfrequently happens  that, after a 
patent has been re fused to an inventor, a "subsequent appli
cation is granted by a different examiner. 

It some times happens that a patent is granted to one m an 
after somebody else has fai led to receive a patent for the 
same i n vention. This is a fruitful source of litigation . 
Indeed, litigation about patent rights i s  so common t hat i n  
t h e  introd uction of any valuable patent the legal expenses of 
defending it  are a large part of  the capital required. 1m· 
mense sums werc spent in defending Morse's patents for 
telegraph i n g, and the various patents for sewing machines, 
India rubber manufacture, and of the inventions that have 
revolutionized industrial processes. But, when rights are 
once establ ished by law, the profits are enormous. It was 
shown in  a recent case before the United States Oourt that 
for royalties alone on the manufacture of barbed fence wire 
more than $1,000, 000 a y ear were paid. 

carelessly permitted h is  tongs to be drawn in. He noticed 
that they were rolled , and not broken. He called tbe att en· 
tion of the  su perintendent to the occurrence, and this ,

'
led to 

in vestigation and experiment and the d iscovery that cold 
rolledJron is equal to steel for shafting purposes. The pro 
cess of rolling iron cold was not long afterward patented, and 
mil lions of  dollars have been made out  of  the patent. 

There are many similar instances where observing w ork
men have called attention to valuable processes. A signal 
one was in th e  early period of the cotton manufacture, 
when a good deal of  trouble was caused by the cotton stick
ing to the bobbins. All the  workmen in the mi l l we�e de
layed by the necessity of stopping work to clean the bob
bins. At last one w orkman found a way to ohviate the 
trouble. He, and he alone in all the mi ll ,  had clean hob
bins. For a long time he  kept h is  secret to himself. He 
finally revealed it on the prom ise of a pint of beer a day for 
life. His secret was to " cha lk the bobbins. " 'l'hat li ttle 
scraping of chalk on the bobbins saved m illions of dollars It. 
year, and the observing work man got not  only h i s  beer but 
a competence. Each extension of modern enterprise and 
skill brings with it a train of inventions. The railway, tbe 
telegraph, the s teamboat, the devel opment of. iron, electri
city, and petroleum, have each produced a long l ine of in
ventors m ore or less successful , so that each of these indus
tries might have a creditable exhibition by itself. 

Inventors are now chiefiy busy with electricity, and the 
Patent Office is deluged with devices for making new uses 
of. the modern marvel, or for using it w ith new applian ces. 

Many of these in vent ions run in the directio n  of motors. .. C • I .. 

The opinion has gained some ground lately that storage bat- Wronght Iron Struts. 

teries of electricity are n ot as successful as was at first At a recent meeting of the American Society of Oivil En-
expected. It is asserted by some that no storage battery gineers in this city, a paper by Mr. James Obristie, M. Am. 
every gives out  as mnch electr icity as it receives, and that Soc. O. E. , on " Experiments on the Strength of Wrought 
every momen t  decre'1ses the amount yielded. Edison says Iron Struts " was rear!. These experimen ts were made at 
the best storage battery is a ton of coal, w h ich can be used the Pencoyd Iro n Works for the purpose of determ i n ing the 
at any time to drive a dynamo machine .  Others, however, compamtive resista,nces to compress ion of long and sbort 
still think that the storage battery will produce w onderful struts, rolled angles, tees, beams, and channel sections. The 
resu l ts. specimens were tested by four differ�nt methods, vi,." , w i tb  

Inventors have a l ways sought to util ize the forces of na- fiat ends bet ween paral lel plat es to which the specimen was in 
ture for the con servation of power. A good deal of time no way connected ;with fixed ends or ends rigidly clamped 
and money has been spent on efforts to utilize the force of to parallel plates, th e  plates substantially form ing flanges 
the rise and fall of the tide. According to some plans , the to the specimen ; wi th h inged ends, or both ends fitted to 
water is to be stored in a reservoir at high tide, and used to he mispherical balls and sockets or· cyl i n drical pill S ;  w i th 
turn a water wheel w hen the tide falls. Another plan is to round ends, or both ends fitted to balls rest i n g on 
get the power from til e  rise and fall of a fioat. There used fiat plates. The specimens varied in length from six 
to be a tid al mill at Astoria and another at Oharleston , S. O. i nches up to 16 feet , and were selected to obtain a 
Th e  large amount of land required to get the requisite area uni form character of material. The paper gives t abu
of 'water surface is considered an insuperable objection to lated results I)f 299 experiments, and these results are 
tidal mil ls. illustrated by a number of diagrams. There were also re-

A good deal of money has been expended on solar engines, suit s  given of a number of tests of welded tubes . The 
in the hope of getting power out the sun's rays. Jo hn general  concl usions drawn from these experiments were as 
Ericsson, the invenf6f cif the Monitor an'd a thoosand 6ther 

" l ' 
follows ( -r heing length divided by least radius of gyration) : 

things, has made some beautiful solar eng i n es, an d not long 
ago an in ventor had a model of a solar engine on the top of When strut s are short, say i below 20, there will be no 
the Oooper Un ion buildin g, and managed to get up steam in r 

a boiler. The trouble is ,  however, that the sun does not al. practical difference in the strength of the fou r classes. so 
ways shine, and the solar engine, to be of any practical use, long as reason able care is taken to keep the center of prls
must be accompanied w ith a storage reservoir of po wer that sure in the cente r of the strut. Hinged ended struts vary a ll 
can be kept for a rainy day. the  way from round ended up to fiat ended in strength. If 

There is no tel ling of what great value the discovery of the hinges �re pinR of substan tial diameter, well fitted, and 

the simplest fact may be. When bromine was discovered exactly coincident with the axis of  greatest re.sistance of the 
by Bal lard in 1824, nothing of  importance was expected strut, the streng th of  the strut will be fully equal to that of 
from it. Now it is a valuabl e factor in p hotography, and a a fiat ended ; but considering the' impracticabil ity of main
useful remedy for nervous affections_ taining this rigid accuracy, the average hinged struts as 

Capital is never wan ted to  try even the most foolish in- compared with fiat ended will fall in strength as the length 

ventions. Not long ago an inventor had an idea that he . . 
d 

l 

could, by the use of a naked wire, produce a return current 
and avoid electrical disturbances in cables. He could have 
got the capital to lay a long cable under ground to try his 
experi ment. .He was with difficulty dissuaded from doing 
this by a pract.ical man, who saved him lots of money by 
wrapping several miles of cable about a barrel and arrang
ing the naked wire as proposed by the inventor. The result 
was a complete failure, but the cost of the exper iment was 

comparatively trifi ing . This is an i l lustration of the large 
amount of money that can be wasted through ignorance. 
Men w ill work away at an idea with no knowledge of  what 
has been do ne  or w hat can be done, only to discover at the 
end what they should have known at the begin ning. 

A good deal of money has been spen t in the  effort to in
troduce ice mach ines. The re is, however, a stron g compe· 
tition to be encountered, since ice may al way s be had for the 
g.athering, and transportation is cheap. 

Fire esc[,pes are numbered by the thousand.  Hardly a 
day passes that t h e  Fire Oommiss i oners are not compelled 
to test some n ew plan_ A good deal of room is taken up in 
the Patent  Office with the model8 of these contrivances. 

A very good example of the eagerness with w hich ca pital 

can be secured to promote the most chimerical ideas may be 
seen in the story of the Keely motor. The stock holders 
have been pretty thorougbly bled already, but are compelled 
to bleed still more in the hope of saving what they have al
ready expended. The varying  fate of cap ital invested is seen 
in the  contrasting results of the two steam heati ng companies 
in New York city , one of which has proved a most lamen
table failure, while the o ther !Jas had a measure of success , 
It is not so certai n that money inves ted under grollnd wil l 

alw ays return a fair in terest. It may be necessary to incur 
great expense wheu an  un der ground cable gives out, as the 
whole route may have to be dug up to find the break. 

Accidental d iscoveries have supplied some of the most 
valuable processes of  the i n d ustrial arts. It is sa id that the 
rol ling of  cold i ron w as first suggested by the fact that a 

• workman who was placiug a piece of hot iron in the rolls 

IS lDcrease until -r is about 250, when they will average 

one-third less resistance than flat ended. From th is  point 

they will  gain comparatively Ul l til i. becomes about 500, 
r 

when both classes will  be practically equal . Fixed ended 
stl11ts gain in comparati ve resistance, from the shortest 

lengths upwards, un til ! becomes about 500, when thel' are r , .  
twice as strong as either the fiat or hingcd ended. 

Round ended struts con ti n ual ly lose in compara t ive re-

sistance as the length is increased. When .! is about 340 
r ' 

they will be half as strong as hinged ended, and when ! is 
r 

about 160, they will have only half  the strength of fiat 
ended. 

'£he  i ron from which the tests were made exhibited the 
following resistances to d i rect compression, beinog the 
general results of seveml tests of small �ection, fifteen 
inches long, and secured in sUCH a man n«r a� to [trevent 
lateral fiexure. 

With 1\0, 000 poun ds pressure pel: square i n ch,  incipient 
permanent reduction of length was observed. 

With 35,000 pounds pressure per square inch, failU l'c of 
elasticity ocourred,  and mark«d permanent reduct ion of 
length. 

With 50, 000 pounds poc squa·re inch, a perman ent reduc· 
tion of length of th ree per cimt oocuned. 

With 75, 000 pounds , a perm anent reduction of tell per 
cent ; and with 1 00 .000 pounds Pfessure per square inch, a 
permanent reduct ion of twenty-eight per oent of the  length. 

AT Ohester, Illinois .  diggers in  a clay bank untarthe<!, ' 
September 20, a number of fossilized remains, among which " 
was the tusk of a mastodon , five feet six inches long, and . .  
a t  i t s  root measuring eight inches i n  diameter. ' The skull 
was also found, but was too much decayed to be removed 
entire. 
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Ready Bade Houses. 

We bave before refe rred to the large business carried on 
in some section s  of the country by the manufacturing of 
ready made bouse8. A cOl'l'espon dent of the Old Oolony 
Memorial paid a visit not long ago to Fai rfiel d ,  Me. , where 
a large establish i l lent is located for t h e  production of tbese 
knock d o w n  houses ,  and he says that few b ave any idea to 
what extent this business bas been carri ed in Waterville and 
its n eighborhood, or to w h at perfection it has been brough t. 
In the establisbment to which we refer d w elling houses are 
made, like boots and sh oes, in any quantity, and of any 

size or style, and for any market in the wide world. Not 
long since this  concerti received a single order for fifty houses 
for Cape May, to be delivered speedily and in complete 
finish. 

Th ese houses were to be, not sheds nor shanties, but 
regularly ordered dwellings ; and they wpre made accord· 
ingly and so deli vered, and contain h ll n dreds of occupants 
at this moment. An o rder will be recei ved for a $50,000 
hotel, 01' an ornate, French roof cottage, for a fine country 
estate, and these as easily and expedi tiously furnished as an 
ordin ary boarding bouse for a country village, or a barn for 
a ranch in Kall sas 01' Colorado. Do not suppose that only 
a coarse, rough !'tame i s  tbus sent out, to be trim med into 
shape on the spot w here it i s  del ivered ! On the contrary, the 
bouse is com ple�e when it leaves the factory, and as ready 
to go together a:$ is a m uske t when it leaves the armory at 
Springfield, all the parts being found , even to the knobs for 
the doors, and the screen s and shades for the doors and 
w indows, according to spec

'
ifications. Great trains of freigh t 

cars stand wait ing about, and are freighted almost daily 
bere. The refuse tri m mings  and edge cuttings of the lum
ber are carted off to a n eighbori n g  pulp m il l , and there 
speedi l y  turned into material for paper or other products_ 
Macbin ery for almost every conceivable u se in  connecti on 
w i t h  wood is at han d ,  and house m aterials, of any kind or 
size or shape, seem to d rop out like m eal from a hopper_ In 
a recen t i nstance, where a large building was furnished for 
a Southern order, the parts were thus made, and when put 
together in the city w here the building is now standing the 
lengt h of the l atter was tound to vary not the eighth of an 
inch from the orig i n al specifications, although i ts l e n gth on 
the front num bered h undreds of feet. Every inch of this 
building, from the sill to the last shingle, was sent ready 
prepared from this factory, and " set Ul' ' '  as readily and 
almost as llui ckly as a nail cask. 

.. j .  � .. 
Alaskan InulUlUles. 

Four Alaskan m um m ies were brought down from Alaska 
by tbe schooner Kodiak, on ber last trip. 'l'bree go to Ber
lin and one to th e  Smi t h sonian Insti tution. The bodies are 
wonderfully preserved, e ve n  the skin s  in which they are 
wrapped being in tact_ One mu m m y ,  evidently that of a 
woman, is now in possession o f  the Alaska Fur Company, 
and i s  ill a state of almost perfec t preservation.  

The mummies were secured by A. Jacobson, who has 
been over two years i n  the country collecting for the Royal 
Museu m  of Berl in. He is of 

SCIENCE IN ANTIQUITY.-CURIO'S PIVOTED THE ATERS. 

Pliny states (l i b. xxxvi. , cap_ 15) that t o w ard the year 
700 of the founding of Rome ,  that is to say, a balf century 
be fore Christ, a very w ealthy Roma n c i tizen was desirous of  
giving, on the occasion of the fu n e ral obsequies of his  father, 
plays that should surpass all those that had been w itnessed 
u p  to that time. This was a difficult th i n g  to do, sin ce, a 
short time before, Scaurus, the son-in- law of Scy lla, and the 
possessor of a vast fortune  derived from the effects of those 
who had been p roscri bed, had had con structed, while h e  was 

Fig. 2.-PLAN OF CURIO'S PIVOTED THEATER. 

edile, a theater capable of holding 80,000 persons_ The 
stage of this theater was ornamented w i th 360 columns, d is 
tri bu ted i n  tbree su perposed rows. Those of the lower row 
were of marble, and w ere 12 meters in  heigh t ;  those of the 
upper were of gilded wood , and tbose of the i n termediate 
row w e re of glass. Bet ween th ese various col umns th ere 
were, in  all, 3,000 statues. 

C urio, n ot bei ng able to hope to do anything m ore mag
nificent, says Pliny, was obliged to substitute ingenuity for 
extravagance. He �heref"re had constructed two very large 
wooden theaters quite n ear to o n e  another, and each so ex
actly balanced upon a pi vot tbat it could be revolved. In 
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m ost astonishing is the fool hardiness of t h e  Roman people, 
which was sufficien tly g reat to allow them to seat themselves 
in so movable and unstable a machine. These people, the 
conquerers and masters of the ent ire  world , w h o, after the 
example of the gods whose i mage they were, disposed of king. 
doms and nations, were here su" pended in a mach ine ap· 
plauding the danger by w h ich they were m en aced_ 

On the last day C u rio was obl iged to change the order of 
his magnificent entertainments, sin ce the pivots became 
strain ed and out of true_ The amphitheater form was there
fore preserved_ Having placed the stages back to back 
across the whole diameter of  the amphit heater, be exhibi ted 
combats between athl etes, and then all at once remov i n g  the 
stages, he caused all  those of  his gladiators who had been 
crow lJed during the preceding day s to appear in the arena. 

T h e  mode in w hich th'lse theaters were constructed has 
occu pied the atten tion of several learn ed persons _  Cardan , 
in h i s  book " De Subtilitate ;"  Bal'baro, in h is " Commen
taire sur Vitruve ;" and the Marquis Maffei,  i n  Ids  " Veron3 
Illustrata, " have had a few words to say about them ; but the 
most plausi ble and the clE)arest explanation i s  the one gi ven 
by Coun t Caylus in vol. xxiii. of the " Histoire de l' Acade·  
mie des Inscriptions et Belles-Lettres " (17('\6). 

I shall first observe here, with Cou n t  Cayl us, that arcbitects 
had still the habit at thi s epoch of building wooden t heaters, 
since the first stone one was erected at Rome by Pompey ; 
and then I shall recall the fact that Pliny wrote h i s  history 
about one hundred and fifty years a fter the event, so t h at 
we need not accept anyth i n g  but the  principal d ata of bis 
narrative, and may perhaps regard the circular voyage of 
tbe Roman people as a sim p l e  oratorical e mbell ishment. 

We kno w  that such Roman th eaters as were designed for 
the representatiou of tragedy or comedy, as well  as for 
athletic s pectacles, con sisted essentially of th ree parts- the 
cavea, the orchestra, and the stage. 

'rhe cavea consisted of a series of seats raised above one 
another and forming concentric semicircles in w h ich the 
spectators were seated. The upper t ier, which was much 
tbe w idest, formed a covered promenade. The 8tage was a 
parallelogram raised above the ground and placed ag ainst 
the diameter that limited the cavea. 

Fin ally, the orchestra was the part which was s ituated on 
a level w ith the ground, and which extended between the 
stage and the cavea. It was here t h at the a u thori ties were 
placed . 

As for the aIhphitheaters that were d esigned for gladia· 
toriarcombats, these were formed of a series of oval tiers of 
seats inclosing the !Irena. 

It w il l  be seen that the transformation due to Curio's im· 
agi n ation m igh t h ave bee n effected , as Pliny indi cates, by 
a rotflti on, arolln d tbe pi vots, P and Q, of t.he  t w o  cave as 
w hose framework rested upon a series a small wheels (Fig_ 
1)  movable in  circular tracks that w ere probably of metal 
l ike tbe w heels themselves. The st ages, C and D (Fig. 2), 
of the two t h eaters, which were constructed of l ight fra m e
work, c�)lJld be take n d o w n  and pusbed back at Cf and D'.  
and allow the two theaters to revolve on th eir aXeS so as t o  

come face t o  face, w h i l e  leav
ing between t.hem only the 
space nece>sary for the rotary 
motion_ This space was then 
filled with l igh t  and movable 
pieces of framework, A a n d  
B, that formed on the ground 
floor vast doors for t li e  en ' 
tran ce of the gl adiat ors, and,  
i n  the story above, boxes fo! 
the Roman magistrates, who, 
whatever Pl iny has said about 
it, m llst have been obligcd to 
lea ve their orchestra stalls 
during t h e  maneuver. -La 
Nature. 

------... ��.��-----
Early History oC the Air 

PUDl p .  

the opin ion that the mum
mies are at l east 200 years 
old, all evidence obtai nable 
poi n t i n g  to  t h at fact. Th� 
Esquimaux f o r m e 1' 1  Y pre
served the bodies of their 
dead shammans,  or m edicin e  
m e n ,  and t h o  s e of thei r 
chiefs and their wives and 
their chi l d re n ,  in t h is man
ner.  After death the viscera 
were removed from the in
terior of the body t h rongh 
the pelvis,  and tbe limbs be
ing pressed close to the body, 
the legs w ell up under the 
chin,  w ere d ried and incased 
in skins, and then placed in 
some cave or rock sheltcr 
which was frp,e from water 
or moisture. Here they re
m ained for b u n  d I' e d s of 
years, and were reverenced 
by the living. To them were 
offered part of  the resul t s  of 
their fishing and hunting ex
cursions, if they were suc
cessful, for they j udged suc
cess to be due to the spirits 
of t h ose whose bodies were 
preser ved_ T h e  m u m m ies 
just brought down are in a 
wond erful st,ate of preserva-

Fig. l.-SECTION OF CURIO'S PIVOTED THEATER. 

If it  is difficult to decid€ 
who invented the tel ephoDl', 
one of the most rece n t  i n ven
tions, bow much more diffi. 
cult it must be to ascertain 
the date of the d i scovery of 
the air pump m ore tban two 
centuries ago. Gerlandt con. 
tributes a paper on th is sub· 
ject to Wiederm an n 's An, 
nalen, in which he says tha1 
only Illis muc.:iJ can be estab 
lished with certain ty in re
gard to the d ate of its dis-

tion , considering the rude means employed. In the case of 
one that has been opened, tbe skin appears to remain in tact, 
and the limbs are movable. -San Franci8co Bulletin. 

.. ,� , � . 
ON the New York , New Haven , and Hartford Railroad 

one of  the tests exacted frolIl candidates for passenger train 
brakemen is the ability to make a diRtinct annOllncen1l'n t  to 
passenge rs of the names of the several stations. On most of 
the railways it seems i mpossible for the avernge brakema'P to 
speak plainly . Any 80 1'1 of jabber that bappens to come 
into his mouth he considers to be just as good as tbe men
tion of the real name of the station. 

tbe morning plays wpre put upon the stages of each of these 
theatl'rs, the latter tben beir.g placed back to back, so that 
the n oiil� from one could not be heard i n  the other. In the 
afternoon, a fe w boards baving been removed, the two thea
ters were all at once revolved so as to m ak e  them face each 
other, the magistrates and the Roman . people being carried 
along witb them. It was then only n ecessary to cOll ne0t the 
corners of the two tbeaters in o l'der t6 h ave an amphitheater 
in which gladiatorial com bats might be exhibited. Whicb 
should be most admired h ere, the i n ventor or the tbing in
vented ? He who was bold enough to project thtJ thing, or 
he wbo was rash enough to put it into execution ? What is  

covery, n amely, that it W3S 
prior to the m idd1.e of August, 1652. Boyle i n ven ted the 
t ransparent receiver with m ovable covel' ; Huyghens, the ail 
pump plate ; Huygben s and Papi n ,  the barometer t est (mano

meter for low p ressure) ; Papi n ,  the d oubly per forated cock, 
the use  of t w o  barrels,  and the valves ; but the latter were 

also used by Sturm. 
.. 4 . �  ... 

FRECKLES can be .removed , according to Dr. J. V; Shoe, 
maker, by the careful appli cation of a little ointment of thE 
oleal e  of copper at bed-time. He makes the ointment by 
dissolving the oleate of copper in suffident oleo palmitic 
acid to make a mass. 
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Salmon CannIng In Ore2"on. 

Astoria, at the mou th of the Columbia River, Oregon, was 
founded by John Jacob Astor as a fur trading post i n  1811, 
and his enterprise, at that day and.foJ· many years after
ward unique, w as celebrated in a volume written by Wa�h
ington Irving. '1'he  location has become the great salmon 
canning depot of the Pacific coast. The businese was begun 
in 1867, and in the first year 1 , 000 one pound can cases, con
taining 48 cans each , were put up for the market. Now, 
according to a corresponden t of the New York Times, there 
was sent e a s t  last season 
282, 000 cases of s a l m o n ,  
which is expected to be in
creased next year to 300, 000 
cases, making 11 ,200 tons, or 
1,000 car loads to be sent over 
the newly opened Northern 
Pacific Railroad .  During the 
last season 153, 600 tons of 
salmon were packed at As
toria, the larger portion of 
w hich went to San Francisco, 
from thence to be sent to all 
quarters of the globe, about 
two-thirds of the total catch 
going to Europe. 

J'ltutifi , �nltr i ,an. 
JAVANESE BOATS AT THE INTERNATIONAL COLONIAL 

EXHIBITION AT AMSTERDAM. 

The industries o[ the Javanese. arc in a comparatively high 
state of perfection. Their arms, chased and inlaid swords, 
or " kris, " their beautiful jewelry and fine works in silver 
filigree, carvings in  ivory and ehony, fabrics, etc. , are all 
made with very good taste, very strong a n d  d1uable ,  and 
with the  most primitive means. The Javanese are also very 
expert in building shi ps, although surpassed in this branch 
of  industry by their neighbors, the Malays. In the exhibi-
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could be raised in the harbors, some onhe difficulties would 
certainly be removed and the advantages still retained. 

There is a good chance for an inventor to pl;ovide some in 
genious contrivance by  means of which theEe frames call he 
used on al l small vessels in such a manner as not  to i:Je cum� 
bersome and preseo t  too many difficul ties. E very day we 
hear of d rowning accidents caused by the caps izing of small 
vessels, and there is no reason why these safety  frames can
not be used on the smal ler vessels in our waters as well as 
on the Javanese vessels. In the vessels marked 6,  7,  and 9 

the safety frames are not pro� 
vided, as these vessels are 
used for traffic on rivers. 

No. 8 represents It Malay 
pirate vessel ,  i n  which a very 
ingenious device is provided 
for pressing the safety frames 
on the water, two rods being 
used at each end of the vessel 
instead of one, the rods crosS
ing each other and struts be
ing tJlaced between the 
crossed ends of the rods, so 
that the. upper end of · one 
cross rod presses the . outer 
end of the otuer upon the 
water.-lllustrirte Zeitung. 

Toy Torpedoes.--How 

Made. 

There are thirty-seven can
ll eries in Astoria, employing 
ahout 4, 000 men to man 2, 000 
boats, and as many more to 
dress and can the fish. Chi
nese are the canuers, and Ital
ians, Greel,s, and Scandina
vians t h e  fisuermen. The 
average weigh t  of  tue  live 
salmon is 32 pounds each, 
although fish weighing as 
high as 80 pounds have been 
caught. The dressed fish 
weighs j ust about one-half 
less than it does when caught. 
The " handling " of the fish 
is an art. The " slitter " has 
a ro w  of fish ranged on a 
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A reporter connected with 
the N. Y. Sun recently made 
a tour among the pyrotech
nic man u facturers w ith the 
result of showing how the 
annoying torped Des are made 
-those which children throw 
on the pavement w i th the 
result o f  startling staid men 
and w omen, a n d  sODJ e t imes 
starting horses i oto unuR ual 
activity. The reporter that 
investigated found that silver 

table with the tails toward him. He w alks 310ng the 
table, and with a rapid movement cuttiug off tails and 
fins as he m oves. Then the fish are reversed, and with 
equal celerity he chops off eacb head with a single mo
tion. Then he sl its the fish open and relll oveg the en
trails. The dressed fish are cut into slices by revolving 
knives, and by a compressing machine are packed into 
cans. A can of salmon is cooked in  superheated steam long 
enough to rause the complete disappearance of the bones, 
otherwise the con ten ts would spoi l .  

.. � . , . 
A Cause of' Typhoid Fever. 

The theory that the emanat ions from obstructed foul 
drains  conveying decaying vegetable matter or human ex
cretre is provocative of typhoid diseases, appea rs to accu

tion there are hundreds of models of their ships, from the  
Sul tan's ship of state to the  Chinese proa, thousands of 
which annually cross the ocean bet ween Canton and Batavia. 

In the annexed cuts we have shown the pri ncipal forms and 
shapes of the vessels used along the coast .  Not only the 
models are exhibited at Amsterdam, but also full size vessels, 
which . are sailed on the canal flowing .through the exhibition 
grounds. 

The vessel marked 1 in the upper cut shows a proa from 
Makassar, on the island of Celebes. Vessels of this kind 
have room for two men only ,  but are used in traffic between 
the island of Celebes and Java, and remain out at sea for 
several days. This vessel, as well as those marked 4 and 5, 
is provided with means for preventing its capsizi ng. A 
transverse hamhoo rod , or other piece of wood, ext.ends over 

was made into a fulm inate 
by means of nitric acid , and charged . into quills�goose 
qu i lls-and thi s  mixture of s i lver a. 'm ercury, with peb
bles to give the proper amount of fl:lction or percu�sion ,  
comprehended all there was o f  the toy torpedo, which is 
entirely innocuous and only startling. The reporter says : 
" On the top floor of the house he vis ited a numher of 
other chi ldren were seen working as rapidly as those . ou 
the  floor below. In the middle of the floor was a huge 
pile of small pebbles or grit. A stalwart and motherly 
looking forewoman had the chi ldren in charge. A batch..cf 
five or six l i t t le  oncs sat on low stools  on the floor under the 
skylight. Each held in her lap a board ahout two feet l onr 
by one foot wide. In th is  board , as in those seen !>Clow, 
were a n umber of i ndentures about a quarter of a n  inch 
wide and of the same depth .  Each child was also supplied 

mulate test imony ; and there
fore that these drains should 
al ways be k e p t free and 
o c  c a s  i o n  a I I  y washed or 
" flushed " would seem to 
follow .  The sanitary super
in tendent  to the Board of 
Health of New York city 
has recently reported that an 
increase of typhoid c a s e s  
might be expected, one of 
the reasons for the report be
ing the restricted supply of 
the Croton water for cleans
ing purposes. The gist J f  
the report o n  this subject is 
the requirement of an abund
ance of clean water for flush
ing all w a t e  r closets, soil 
pipes, and drains. Dr. John 
C. Peters says that typhoid 
fever is caused largely by 
broken, overfilled, or other
wi�e defect ive drains,  the lat
ter of which are common in 
the country, and there ty
phoid fever is more com
mon, in proportion to the 
number of inhabitants, in 
small towns and villages, and 
even isolated farm houses, 
than in large, well sewered 
cities with an abundant water 
supply . Typhoid fever is 
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with pieces of t issue paper 
about an inch and a hid f 
square. These sheets o f ·  tis
sue p a p  e r rested in their 
laps, While the hoard was'on 
their knees. They w ould put 
a piece of t issue paper over 
one of the indentures in · the 
board, and t h e n with a 
rounded stick would push 
down the middle of the paper 
into the  hole.  This made a 
bag of the l it tle square o f  
tissue paper. When every 
hole in the hoard hud been 
filled with these hits of tis
sue paper punched i nto the 
form of hags, the board was 
handed over to the next lit
tIe girl, who had a long quill 
filled with t h e  fulminate. 
In to each of the l i ttle paper 
hags she dropped some of 
the f u 1 m i n  a t e ,  and then 
passed the board over to a n 
other litt le girl .  This  one sat 
neal' the pile of pebbles, from 
which she filled up every one 
of the tissue paper bags. 
Then she b anded the board 
to · a fourth little girl , W h o  
had a t  her side a litt le pot of 
paste. This one constantly 

l argely imported into New York and ot her cities every fall 
by visitors return ing from so -called health resorts and sum· 
mer boarding houses . hut it generally d ies out in .the city. 
This year, however, partly because of the drought, we have 
not had sufficient water to flush our drains, soil pipes, and 
Sewers. . . . .  ., . 

FOREIGN capitalists have j UEt bought a large tract of 
timber land in southeastern Arkansas, said to contain 
460,000,000 feet of timber. 

the vessel at each end alld projects from its sides, and to the 
ends of the said transverse rods longitudinal rods are fastened 
in the manner shown. This frame prevents the capsizing 
of the vessel even in the greatest storms ; but at the .same 
time the boat offers greater resistance to the waves w hich 
dash over it with much force, and thus the danger uf being 
washetl: overboard from Wese vessels is increa�ed. Further
more, it IS very difficult to steer vessels provided with tuis 
cont rivance, . and they require much space in haTbors. If 
this safety device were constructed · with hinges, so that it 

:� . touched ber finger to - th e  
paste and then twisted t h e  tops of the tissue paper bags to
gether. When the little tissue paper bags were pulled out, 
they were perfect torpedoes of the regulation Fourth of July 
pattern. 

... 4 . '  • 
GERMANY has 500 mills for the manufacture of wood pulp, 

and such a degree of perfection bas been reached in its 
manu facture that even {or the better qualfties of paper i t  is 
a. complete su bslitute for rags. Wood pulp constitutes 75 
per eent of the paper stock used in that country. 
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CALIPER I GAUGE. 

A caliper gauge arranged to be set by means of a screw 
and micrometer gauge graduations, whereby both internal 
and external measurements may be accurately made, has re
cently been patented by �Ir. Eduard Sauter, of Hartford, 
Oonn. One  end of the beam is bent so as to form a right 
angle,  and tbe inner end of the arm is red uced in size. A 
s l iding jaw placed upon the long arm of the bea m  has an 
arm s imilar in shape to the first arm and placed parallel 
with it. A block or };oke also slides upon the long arm of 
the beam, but may be made fast to it by passing a pin through 
it and through either one of the holes in Ihe  beam, wh ich 
are one inch apart. 'l'his permits the measurement of either 
long or short distan ces. To the rear edge of the yoke is 
secured a sleeve which is graduated and which forms the 
stationary grad uation of the tool. The scre w rod extends 

through the sleeve, the yoke being tapped to receive the rod, 
whose front end is secured to the sliding jaw by a suitable 
nut and collar. On tbe other end of the screw rod is a re ·  
vol v ing graduated sleeve, which , in  connection with the 
sleeve on the yoke, constitutes the complete graduation of 
the tool . The Rleeve on the screw rod surronnds the other 
sleeve and is clamped to the rear end of the screw by a nut 
(the construction will be readily understood from Fig. 2, 
which is  a section through the screw rod), and is milled to 
facilitate turning for moving the jaw forward and back
ward. By the nut on the end of the rod, the rod may be 
adj usted whi le  assembl ing the parts of the tool, or  any wear 
occasioned hy use m ay be taken up. The lower edge of 

' the yoke is split and a screw illserted in order that the parts 
may be drawn l ogether and clamp the scre w rod, if this 
should be rendere d necessary by wear. The jaw and sliding 
yoke are each provided with thumb screws by which they 
may be held fast to the beam. Fig. 1 is a side elevation of 
the gauge. 

I titntifit � tutritau. 
sume a right'angle position, allowing the  coupling on the 
pipe to pass through freely. The stationary grapple holds 
the pipe while the other grapple is being sbifted. The en· 
graving represen ts one grapple attached to the pulley and 
the other in position on the pipe. 

This invention has been patented by Mr. Elisha K. Green, 
of Los Angeles, OaL 

A Railroad In Palestine. 

The first railroad in Palestine is being laid ou t, and the 
preliminary survey has been completed far as the Jordan. 
It is to run bet ween Acre and Damascus, and it is called the 
Hamidie line, because it is named after his present  Majesty, 
the Sultan Abdul Hamid, and probably one reason why the 
firman has been granted so easily lies in the fact that it 
passes tbrougb a great extent of property w bich he has reo 
cently acquired to the east of the plain of Esdraelon. The 
concession is held by teu or twelve gentlemen, some of 
whom are Moslems and some Ohristians, but all are Ottoman 
snbjects resident in Syria. Among the most influential are 
the Messrs. SUI'sock, bankers, who own the greatoc part o f 
the plain of Esdraelon, and who have, therefore, a large in
terest in the success of the line. 

Starting from Acre, it will follow the curve of the bay for 
ten miles, in a southerly d irection, at a distance of ahout 
two miles from the beach. Orossing the Kishon by a 60 
foot bridge , it will turn east at the junction of a short branch 
line, two miles long, at Haifa. Hugging the foot of the 
Oarmel Range, so as to avoid the Kishon marshes, it will pass 
through the gorge which separates that mountain from the 
lower ranges of the Galilee Hills, and debouch into the plain 
of Esdraelon. This plain it will traverse in its entire lengtb. 
The station for Nazareth will be distant about twelve miles 
from that town ; there may, however, be a short branch to 
the foot of the hills. So far there bas only been a rise from 
the sea level in t wenty miles of 210 feet ,  so that the grade is 
imperceptible. It now crosses the watershed and commences 
to descend across the plains of Jezreel to the valley of the 
Jordan, Here the Wady Jalud offers an easy incliue as far 
as Beisan, the ancien t Bethshan, and every mile of the couu
try it has traversed so far is private property, and fairly cul
tivated. 

At Beisan it enters upon a region which has, partly owing 
to malaria and partly to its insecurity, been abandoned to 
the Arabs, but it is the track of all others which tbe passage 
of a rail way is likely to t ransfigure, for the abundance of 
the water, which is now allowed to stagnate in marshes, and 
which causes its unhealthiness, is destined to attract atten
tion to its great fertility and natural advantages, wh ich 
wonld, with proper drainage, render it the most prof;itable 

.. ' 4 • , .. region in Palestine. Owing to the elevation of the sp�ings, 
PIPE GRAPPLE. which sen d their copious streams across the site of Bdsan, 

The grapple under consideration is for use in raising and the rich plain which descends to the Jordan, 500 feet below, 
lowerin g  pumps or well tubing, and for other work of simi· can be abundantly irrigated. There is a l ittle bit of engi
lar cbamcter. The grapple j,; made w ith two jaws hinged neering required to carry the line down to the valley of the 
t�gether at one end , and provided with a link for their con- Jordan, her!:' 800 feet below the level of the sea, which is 
nectio'n at the other then followed as far north as the Djisr el Medjamieh. 
end. The upper Near this ancient Roman bridge of three arches, which is 
ends of tbe jaws are used to this day by the caravaus of camels wbich bring the 
hinged together by produce of the Hauran to the coast, the new rail way bridge 
a )in , one jaw ex· will cross the Jordan, prohably the only one in the world 
tending beyond the which will bave for its neighb.or an actual bridge in use 
h inge pin and being which was built by the Romans, thus, in this now semi-bar-
provided with an barous country, bringing into close contact an ancient  and 
eye for con nection a mod�rn civilization. After crossing the Jordan tbe line 
with a hook and will fol low the banks of that river to its j u n ction with the 
chain . The other Yarmuk, which it will also cross, and then traverse a fertile 
ends of the jaws are plain of rich alluvium, about five miles long and four wide, 
slotted, and in one to the banks of tbe ridge which overlooks th e eastern margin  
slot a l ink is  perm a- of the Sea of Tiberias. This is the extent to which the sur-
nen tly secured by a vey bas been completed. 
pin, and a movable It is not decided whether to rise from tbe valley by the 
pin carri ed by a ridge which overlooks the Yarmuk, or to follow the east 
chain is p rovided sbore of the Lake of Tiberias to the Wady Semakh, which 
for connecting the offers great advantages for a grade by which to ascend 
link to the other nearly 3,000 feet in about fifteen miles. This is the toughest 
jaw, so as to hold bit of engineering on tbe line, and is in close proximity to 
the two jaws firmly the steep place down which the swine possessed by devils 
together, and at the are said to have rushed into the sea. Once on the plateau, 
same time permit it will traverse the magnificent pasture lands of Jalllan and 
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up and tried to force the buggy over:_th�,obstruction by run. 
ning against it. The shock broke , the clutch, and the lad
der began to swing around, slowly emptying its contents on 
the platform in the di rection in which the visitors and a 
number of men were standing. AU of them were covered 
with a spray of mol ten metal, a number w ere more or less 
injured, and one gentleman, Mr. Samuel Davison, of Ihe 
Horbury Bridge Iron Works, near Wakefield, was so seri
ously burnt that he expired a few hours afterward. 

.. 4 . ' " 
COMBINED WffiP AND REIN HOLDER. 

The whip socket may be made of wood, metal , leather, or 
any other suitable material, and can ,be secured to tbe dash· 
[JOard or other part of the vehicle con venient to the driver; 
Its upper end is pro· 
vided with a gUIde at 
the back for guiding , the 
butt end of the whip 
down into the socket, 
which is a great conven
ience in putting away the 
whip while the carriage is 
in motion. 

The device for holding 
the rein is a properly 
sha�d flat spring, as 
shown in the engraving, 
secnred to the side of the 
socket, with its upper 
end pressing against the 
outer surface of the 
socket or guide, so that 
the reins may be easily 
sl ipped between the 
spring and the socket, 
where they will he held by the pressure of the spring. The 
accompilllying illustration shows the reins held by the 
spring. This invention has been pate nted by Messrs. 
Nathaniel Robertson and H. O. Doll, of Denver, 001. 

FireDlen Bothered by Iron Shutters. 
At a fire in Lispenard Street, this city, on the 8th inst. , 

the firemen lost considerable time in getting in the building, 
as the door and windows were guarded by iron shutters. 
As generally coJtstructed, these shutters are rolled up by 
means of a crank or key upon the in side and cannot be 
raised or lowered from the outside. Upon this subject Ohief 
Engineer Bates, of tbe Fire Department, said to a reporter : 
. ,  Once inside the door the work is easy, though we bave to 
fight for every inch of d istance we raise them from the out· 
side. They might just as well be made to work with the 
iron key of  our hose carts, but they never are. The Ul'ncces
sary delays to which firemen are subjected by such arrange
ments as these increase the aggregate loss from fires in this 
city from thirty to fifty per cent. " 

• • • • • 
PIPE AND ROSE COUPLING. 

The accompanying illustration of this coupli llg  is a longi_ 
tudinal elevation, parts being broken out and o thers shown 
in section. In each end of the rubber tube, a, is inserted a 
piece of metallic tubing, b, so that one·half of the latter pro· 
jects from the end. At the end of the rubber tube, the  me
tallic tube is threaded for tbe n:ception of a collar, c, against  
w bich the end of the rubber tube abuts. Wires are coiled 
firmly around the rnbber tube to press it agaiust the inner 
tube. A ring, d, rests against the other end of the coiled 
wire, and screw bolts having countersunk ends in the ring, c, 
pass through the ring, d, when by d rawing the n uts up 
tigbtly tbe coiled wire will be pressed between the rings 
and against the rubber. Between the ends, the rubber tube 

of thei r disconnec· the grain growing country of Hauran, with probably a sbort 
tion. The two jaws branch to Mezrib, which is the principal grain emporium, 
are formed with and one of the most i mportant halting places on tbe great 
COIl caves on their pilgrimage road from Damascus to Mecca. It is calculated 
inner sides so as to that the Iransport of grain alone from this region to the 
al low the cou plings coast w ill suffice to pay a large dividend upon the capital 
on the pipes to be required for the construction of the road, which will be 
p a s  s e d  through about 130 miles in length. The grantees have also secured 
without open ing the jaws. In using the grapple two of the right to put steam tugs upon the Lake of Ti herias, and 
them are necbssary ; one is attached to tbe pulley block for under  the influence of this new means of transportation 
raising or lowering the pipe, and the other is suspended by the desolate shores will undergo transformation.-Bo8ton 
a chain to some stationary beam, one or the other always be- Adverti8er. 

is wound witb wire to strengthen it. The end of the metallic 
tube projecting from the rubber tube is provided with an 
annular ridge, j, between which and the adjoin ing ring, c, 
is the inw ardly projecting end flange of It sleeve, e, which 
has its in n er surface threaded to admit the end of the pipe, 
g. Packing rings are placed against both side surfaces of 
the annular ridge to insure a close joint. The pipe to be 
coupled is screwed into the collar, e, the end of the tube, b, 
passing i n to the end of the pipe, which rests against one of 
the packing rings. 

ing loose on the pipe. To use the grapple the pin is drawn ------.. �,�.�, .... ------
from the one attached to the pul ley, the grapple is opened, Burned by Melted Steel. 

and the jaws passed around the pipe, when the pin is re- A very serious accident occurred during the meeting of 
placed. .. the Iron and Steel Institute at Middlesborough, Eng. , 

As soon as a strain is put upon the hoisting rope, the grap- which pain fully illustrates the danger incident to the vis it  
pIe assumes an angular position with reference · to the pipe of a l arge number of persons to industrial establishments. 
and grasps it firmly, so tbat it may be raised or lowered. A number of members of the Institute visited the North
The otht)r grapple is applied to the pipe directly under the eastern Steel Works before the time appointed for their re
one attached to the pulley block, and in the same manner. eeption. When on the platform, on a level w ith the cupola 
When the pipe has been raised or lowered to the desired po- j top, on� of the ladle buggies filIe� with molten 

.
metal stuck 

sitiou the ropes are slackened, so that the grapple way as- fast as It was pushed by a locomotlve. The engmeer backed 

This inven tion has been patented by Mr. J. Adolphe 
Perrottet, 413 Sixth Av�" New York city. 

• I • • • .  
Resignation or CODlDlissloner Marble. 

The Secretary of the Interior bas accepted the resignation 
of Edgar A. Marble, Oommissioner of Paten ts, to take effect 
on October 31. Mr. Marble had tendered his resignat i on on 
three occagion s  during the presen t, year, but it was with
drawn at the request of Secretary Teller. Several candidates 
for the commissionersh ip b alle heen con sidered , and the last 
rumor says the position has been , offered to a Western ex 
Oongressman, but the report needs confirming. 
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Fast Steam NavIgation. 

It is evident that next summer we shall see Ii very marked 
increase in the speed of ocean steamers. Already the Alas
ka and the City of Rome have crossed the ocean repeatedly 
in less than seven days. There are several other vessels tue 
speed of wlJich falls but little behind that of the two fliers 
just named, and it is quite possible, in view of tue speed at
tained by the Aurania previous to tlJe accident to her ma
chinery, tlJat she is as fast as, if not faster than, the Alaska 
and the Rome. The ocean passage having thus been cut 
down to a few hours less than seven days, the achievement of 
next summer will be the further shortening of the time to 
less than six days. 

vided for by the law, is not a ' sufficiently effective. method 
of detecting weakness in the boiler, or to be relied upon to 
the exclusion of other better and well known methods of 
test. 

found entirely willing t o  give information on the snbject. 
At tlJe warehouse of Messrs. B. F. Simms & Son, a lot of 
several thousand of  these skins were seen in process of be
ing packed for shipment to New York and Boston. Tbe 
skins were in the state known to the trade as . ,  green sal t
ed , "  the freshly gathered hides being pickled in salt and re
maining soft and pliable. There were tbe skins of saurians, 
from those of  youngsters . not much more than a yard long 
1,0 the  hides of monsters that must  have mea�ured t,welve to 
fi fteen feet when al i ve .  One  skin, minus the  tail and  .the  
snout, measured thirteen feet by tbe line, wi th  a correspond- . 
lng breadth. The integument freed from the  bony scales, 
whicb, li ke massive plate and armor, cover the back and 
head of the animal , was as heavy and as thick as a bull 's 
lJ ide, o f  which stout sole l eather is made. 

Of two steamers which will take their places on the Guion 
and the National Line, respectively, next spri·ng, there is every 
reason to believe that they will greatly surpass the achieve
ments of the fastest steamers now afloat. Tbe new Guion 
steamer, the Oregon, has made two trial trips, and on each 
occasion has logged twenty knots an hour. Tbis  is equiva
lent to a speed of a little more than twenty-three miles an 
hour, or nearly three miles an hour m ore than the Alaska or 
the City of Rome has steamed. If the Oreg on can maintain 
the same rate of speed when crossing the Atlantic she will 
make an average run of 550 miles a day, and wil1 at that 
rate easily cross the Atlantic in less than six days. Of 
course, it is probable that her trial trips were made in the 
most favorable.: circumstances, and tbat a heavy bead sea 
would reduce ber speed. On the other hand, it must be reo 
mem bered that her machinery is entirely new, and that after 
it lJas been in use for a few weeks her speed may reasonably 
be expected to increase. 

'fhe new National steamer, the America, is building in the 
same yard in which the Alaska, the Arizona, and the Ore
gon were built, and her builder guarantees that she shall 
have a speed of eighteen knots an hour. At this rate she 
can steam nearly 500 milea a day, and iu all prohability her 
speed will be above that which is guaranteed. At any rate, 
the America will be able to cross the Atlan tic inside of six 
days, and will certainly be surpassed in speed by uo steamer, 
unless it may be the Oregon. 

Hitherto the National Steamship Company, which can 
boast of never having lost a passenger d uring the sixteen 
years of its .existence-a boast which no other company can 
make except the Cunard Company-bas not aimed at build
ing fast steamers. Its managers have evidently now per
ceived that the time is close at hand when . the freight and 
the passenger business must be separated. Of course" the 
slower steamers will continue to cany more or less passen
gers and the fast steamers will carry a small amount of 
freiglJt ; but in the near future it will be found profitable to 
build steamer� D?!,-inly , d�§.ig,��� t9. S!l!TX P.!ls!'�.l1gers. Tp..e 
model of the America was recently exhibited at Liverpool , 
where it was awarded a gold medal for its excellence as a 
passenger vessel , and from the published descriptions  it 
seems as if both the America and the Oregon will furnish 
accommodations as much superior to those of ordinary 
steamers as the accommodations of Pullman cars are to 
those of the ordinary model. Such vessels will always be 
crowded with passengers, at rates which will prove im
mensely profitable. Their success will stimulate efforts to 
build faster and, if possible, finer vessels, and there is no 
i'eason to doubt that within a very few years Mr. Pierce will 
accomplish his avowed purpose of building a steamer that 
will cross the Atlantic in five days. 

Of Mr. Corbin's new steamers, which are to run between 
Montauk Point and Milford Haven , little is known except that 
the company is organized and that the vessels will be placed 
on the route next summer. It may be safely prophesied tbat 
as Mr. Corbin's original object was to shorten the Atlantic 
passage twenty four hours, he will not lose the advantage 
which his shorter route will give him, no matter how fast 
the Guion and National steamers may prove. If the latter 
make the passage within six days Mr. Corbin's steamers will  
have to make it with in five days, a feat which can be per
formed even if his steamers should possess no greater speed 
than that of their Liverpool rivals. -N. Yo Times. 

.. , I I  .. 
Steam Boller Inspection. 

Professor Thurston, in a communication to &ience on the 
Riverdale boiler explosion, the particulars of which have 
been already published in these columns, censures the 
inspector , who had tested the boiler only two months pre
vious to the explosion , for not ' having discovered its dati
gerous condition ; and he adds, what every engineer knows 
to be a fact, that a steam boiler of the most ordinary and 
least d�\Ilgerous type has stored within it an inconceivable 
amount of available energy in the form of heat, which may 
be at any m oment transformed, in part, into mechanical en
ergy with terribly destructive results, both to life and pro
perty ; that this powerful agent for good 01' for evil can only 
be safely utilized when the utmost care, intelligence, and 
skill are employed in its appl ication, and in the preserva
tion of the vessel in which it is inclosed ; that tbe presen t 
code of law relating to the care, management, and inspection 
of steam boilers, is entirely inadequate to insure safety ; that 
the inspection of steam boilers, as at present practiced by the 
employes of the government, is not only liable to be ineffi
cient, bat is likely to prove worse than none, as it gives to 
the owner, and perhaps often to the man in charge, of the 
boiler, a feel ing of security which is entirely witbout basis 
in fact, and wlJich may therefore cause tlJe neglect of that 
watchfulness which might otherwise prevent accident ; that 
simple pressure produced by the test pu mp, as now pro-

The fact that the hydrostatic t.est is not conclusive as to 
the safety of a boiler bas long been well known and admitted 
among in telligen t  engineers. The steam ferryboat West
field met with precisely such an accident a dozen years ago ; 
and it was shown at tbe coroner's inquest, at wh ich the 
writer assisted that official i [I the exami nation of bis expert 
witnesses, that the boiler had been inspected, and bad been 
tested but a few weeks before, by the United States in
spector, who applied a pressure considerably in excess of 
that at which the explosion took place. The cause of the 
accident, by which a large number of people lost th eir lives, 
was precisely that which caused the explosion of the River
d ale's boiler, and the method of rupture was the same. In 
either case, proper methods of inspection w ould have saved 
the Ii ves of the sufferers. 

It is undonbtedly true, as Professor Thurston states, that 
many of the inspectors are conscientious, experienced, skill· 
ful, and painstaking men, and do thei r duty in spite of the 
defects of the existing law ; but it, is also true that now and 
then a care1ess or in competent inspector will neglect the 
simplest details  of his w ork, and that we must expect oc
casional repetition of this sad experience, until the law is 
intelligently frallled, and so administered that the passing 
of a defective boiler by the inspector ' shall become as 
nearly as possible an i mpossibil ity. 

EVAPORATOR FOR REGISTERs. 

We are all familiar with the disagreeable effects produced 
by the hot air coming from some furnaces and fireplace 
stoves. To overcome these difficulties the evaporator here
with illustrated was designed . It consists of a reservoir of 
water of sui table shape and �ize to be placed before the re 
gister as shown. A removable shield is so arranged that it 

MEYER'S EVAPORATOR FOR REGISTERS. 

deflects the heated air, which passes over the water, which it 
absorbs in its passage. It will be efficient in increasing the 
humidity of the air if  placed over a floor register. The 
form permits of ornamentation, either elaborate or plain, ac
cord ing to the taste of the user. The evaporator was pat
ented by Mr. John F. Meyer, of 28 N. Howard Street, Balti
more, Md. , and Messrs. Southcomb & Bro. , same address, 
are the sole agents. 

• •  e o  .. 
UtilizIng the AIUgators. 

A report er for the New Orleans Picayune has been inves
tigating the alligator, its uses, commercial value, etc. 
The following are some of h is  observations : 

The edicts of fashion have sent hunters into the tropical 
forests of Borneo and Java to bring back the plumage of 
birds of paradise to decorate female head gear. To-day 
these same imperial edicts send the lJunter to the swamps and 
jungles of Louisiaua to procure the hide of the alligator for 
slippers to clothe the dainty feet of fair women and to make 
satchels and bags in which to carry their handkerchiefs and 
pocket money. 

Only the skin of the  belly and sides is u sed, the back w i th 
its coat of mail being cut from the h ide  and thrown away as 
worthless. Of a blackish blue hue on the sides and bluish 
white under the belly, all the ski D S  showed great uniform ity 
o f  color, and each was Quriousl¥ checkered in squares, wb ich 
being sep arated by i ntersect ing grooves and wrinkled, gave 
the pecul iar checkered appearance seen in all alligator 
leather. The fiat parts of the skin are used for bags and 
satchels, whil e . those portions covering the knees and elbows 
of the monsters' l egs are pecul iarly su ited for the frollts  of 
shoes and boot.s. 

The trade in these skins takes them of al l sizes from four 
feet u p, the av�rage prices paid here for green skins rang ·  
i ng  from ten cen ts each for the  s�alle�t to ninety ce nts for 
the largest. The skins most in  demand are abou t  seven feet 
long, w hich is perhaps an average of full grown alligators. 
Those from ten to fifteen feet long are classed as monsters. 

Inquiry as to the number of these hides handled in tlJis 
market during the present seflSO I l  elicited wme variance of  
estimates among different dealers, but  the figures may be put 
with a. degree o f  accuracy at something l ike 50,000 sk ins. 
Three years ago 1 00,000 skins were handled here, and the 
n ext year the figures were reduced to 70, 000. The further 
reduction to 50, 000 for the present season caused inqui ry , 
when it was l earned that there is no lack of demand for the 
hides, but the alligators are actually growing scarcer as wen 
as more difficult to find. 

Besides the hides, there are other products of the alliga
tor uti lized for commercial purposes. The teeth , which are 
round, w hite, and conical, and as long as two jo ints of an 
average finger, are mou nted with gold or s i lver, and used 
for jewelry trinkets and for teet hing babies t o  play w i th . 
All the teeth of the alligator are of this class of conical 
tusks, with no cutting or grin ding apparatus, and hence the 
animal is forced to feed chiefly on rarrion, which is ready 

, prepared for his...digestion . 
" ' The oil extracted from this creature has a high reputation 
among the swam pel'S as a remedy for rheumatism,  being 
given both inwardly and externally, and is p rod uced to . 
supply a limited demand. 

The Lead Pencil. 

There is no lead pencil ; and there has hee n none for fifty 
years. There was a t ime w hen a spi racle of  lead, cut from 
the bar or sheet, sufficed to make marks on white paper or 
some rougher abrading material . The name of lead pen cil 
came from the old notion t hat the products of the Cumber-_ 
land mines. England, were lead, instead of being plu mbago, 
or graphite, a carbonate of i ron, capable of leaving a lead
colored mark. With the original lead pencil or sl ip,  and 
with the earlier styles of the " lead " peocil made direct from 
the Cumberland mine, the wetting of the pencil was a pre
liminary of wri ting. But since it has becom e  a manufac
ture the lead pencil is adapted , by numbers or letters, to 
each particular design. There are grades o f  hard ness, 
from the pencil that may be sharpened to a needle point, 
to one that makes a broad mark. Between the two extremes 
there are a number of graduations that co ver all the con
veniences of the lead pencil. These graduations are made 
by taking the original carbonate, and grinding it, and m ix
ing it with a jine quality of clay in differin g proportions.  
regard being had to the use of t he pencil . '1'lJe mixture 
is thorough, the mass is squeezed through dies to form and 
size it, is dried, and incased in its wood envelope. 

... ' " I " 

Borax Cor ExtractIng ColorIng Matters. 

For isolatiog alizarin and purpurin from garancine, R. 
Palm digests in a solution of borax saturated in the cold 
until a deep blood-red solution is formed , TlJe liquid is 
fi l tered and com pletely precipitated with sulphuric, hydro
chloric, or acetic acid. The bulky violet-brown preeipitat.e 
is  boiled for a lon g  time with a saturated solution of alum .  
From tbe filtered decoction al izarin i s  deposi ted ou cooling 
and filtered off. The filtrate deposits alizarin on the addi" 
tion of  concentrated sulphuric acid. Tbe author also ap
pl ies borax for the extractipn of  santaline from sanders 
wood, and a violet coloring 'matter, not identical with car
mine, from cochineal .-Zeitschriftfur Anal. ehernie. 

Acknowledgment of Credit. 

The most fashionable material for small valises, satchels , 
lJand bags, portmonnaies, and the ·like, is the skin of the 
American alligator, and in all the Gulf States, from Florida 
to Texas, these saurians are hunted to supply the demand. 
This fashion has not been in vogue for a very long time, but 
for the past three years the slaughter of the alligator has 
been carried on with great activity. 

A reporter desiring to make some inquiry as to the extent 
of the trade i n  the skins of these saurians, vi sited seve ral 
dealers in hides and furs on Peters Street. A number of 
the dealers handle alligator hides quite largely; and they were 

In the SCIENTIFIC AMERICAN for August 11 ,  1883, we 
gave illustrations of the Central Telephon e Exchange o f  
Paris, and by a n  inadvertence o f  our assistant, due credit 
therefor was omitted. We now t.ake p leasure in saying 
that we were indebted for  the engra.vings an d particulars to 
our esteemed contemporary, La Lurniere Electrique. 
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j'eitu tifi e jtutri etln. 
ENGINEERING INVENTIONS. I Mr. Brock Woodruff, of Albert Len , Minn. , 

A • d '  d f f '  ht has invented an i mproved process of treatlllg iron in car couplIng eSlgne 01: , reJg cars 
which ord inary wrought iron is first heated to near a 

has been re�ently patented hy .Messrs . I hom as R 
.
1Ifor- welding heat, then rolled III sand, rehea ted to a sume gan, Gny Rur, and DaVid DaVIS. of J�ck�on, 0., Ill

.
the 

what h igb er temperature than before, again rolled in 
nse of which t h e  �rawbead has a sl ot Ii! Its lower Side, sand, and again reheated to a we l ding heat, when it is 
to allow the Il11 k (Ill th i S  case a hook) to 

.
drop out of 

immedi ately i m mersed in water to which has been 
position when cars are to be run toge ther without conp- added common salt in the proportion of one gallo n  of ling. The hook i s  p ivoted and i s  attached to a bell salt to twelve or fifteen of water more or less. Iron 
crank le ver by which  i t  may be 

.
raised by a rod at the made by this process may be he;ted, worked, welded, 

top o f  the car or by one at the Side of the car. and otherwise manipnlated without destrnction of the Mr. Nathan M. George, of Dan bury,  properlies imparted to it  in the process named. The 
Conn., has patented a device for preventing dnst from iron is very hard and tough, and i s  far superior to or
entering the axle boxes of railroad car and engine dinary rolled i ron for any ordinary purpose. 
axle bearings, and inducing heating and producing Mr. Oswald Fachmon, of Lindsey, Ohio, wear. The contrivance is c

.
omposed o

.
r a gland of wood, has patented an improved drag saw, the invention conand. two of I�athe: e�bracmg a packmg of fel t� Vul-

sisti ng of a cam contrivance for working the saw, a call1zed fib er' or 
.
slllll!ar IlIaterlal may be need mste�d 

lever device for ra ising and lowering the saw, a power 
of leather; 

.
a .pfl�g IS nsed to �old the protector III ap paratus for rolling the logs to the ways to be sawed , place. ThIS deVice may be applIed to any car and 10-

a lever contrivance to feed the logs to t.he saw, and a 
comotive axle now in use. • guide attachment for the saw, a l l  con t.rived for the ap-Mes�rs. Henry W. Roble, of Portsmouth , pl ication of power to the driving of the saw, 80 as 
Va. , and William H . Lyons, of Berkeley, Va., have in- to bave steadier motion of the .saw, and so as to avoid 
vented an apparatus for u t il izing the �xhanst steam of the baek thrust  that t ile drag of the saw causes, which 
a steam pnmp by discharging the steam into the suc- is very injllfi ons, especially when horses are used; 
tion side of the pnmp, to ntilize the atmosph eric and the log rol l ing and feed ing and saw adjusting 
pressure gained by condensing the exbaust steam, and devices are contrived with especial arrangement for 
to condense the steam for returning the h eat of it, or conveniellce in manipulating them by the attendant . 
most of the heat, to the boiler, the said arrangement 
consisting of a branched exhaust pipe conne�ting with 
both ends of a dou hle acting pnmp, and each branch 
having a check valve to prevent reaction on the steam 
engine when the com press ion of the pnmp takes place . 

An automatic switch and crossing signal 
for railroads has been patented by Mr. Daniel H. Ap
plegate, of Red Bank, N. J. It is i ntended to be work
ed by an elect.ric battery, and also to use at night an 
elect.ri c  l ight r.o be l ighted and extingu i shed by a pass
ing train. '.rhe covering of the light is mad e  by two 
semicircular plates hinged so as to fall by their own 
weill"ht and arranged to be raised whe n e l ectrical con
tact is made by the whee l s  of tbe t rain. The outside 

surface of these disks are covered with ilIuminat.ing 
paint to make them conspicnous, and to prevent the 
necessity of an artificial light when the signal i tself is 
not exposed . 

• • •  
MECHANICAL INVENTIONS. 

An im proved welding, swaging, and form
tng die for making chain links is the invention of Mr. 
Henry A. Iddings, of Warren, O. '1'he invention is to 
form a longer lap weld thon usual, and to thicken t.1l.Ose 
portious oI the link-the ends-which are exposed to 
the greatest amount of wear. These resul ts are ac
compl ished by means of d ivided dies, the parts being 

niade movable. 

Mr. Leonidas A. Roberts, of Monticello, 
Ga. ,  has patented an impr oved method of securing the 
ends or joints of rubber belts by re-enforcing the ends 
at the pain!. of jointure by a flap of  leather cut so as to 
cover the face of t.he belt, and pass under it on each 
side. The en tire jo int is made either by lacing or 
rivets, or metallic books passed through, bent, and 
clinched .  The method demands no skil le d  labor or 
engineering cal culation s . 

Messrs. Stephen J. Swayze and John O. 
Lane, of Sag Harbor, N. Y., have invented an alltoma

tic railroad s ignal int.ended to provide a signal adapted 
to be automatically set by the tread or flange of th e 
wheel of the locomo t i ve or car, or any device attached 
to the eng ine or car, and to antomatically and gradnally 
recede into its inclosure in a given length of time ; and 
this length of t ime may "tJe governed so tllat the device 
may be nsed as a crossing signal for follo wing trains. 

Mr. William P. Badger, of Muscotah , Kas . ,  
has patented a n  i mproved wind wheel that b y  means 
of the reciprocating act i on of springs and the centrifn
gal' veloci ty of t.IIC wheel, OpCllS and closes alltomati
cally the fans or wings of the wheel, to produce a uni
form veloc i ty under all circumstances of the force of 
the wind . A wind cham ber is also provided to increase 
the n umber of square feet of wind pressure on the 

wheel. 
A machine for forming earthenware vessels 

has been invent.ed by Mr. Cerbeleon Martinez Ribon, 
of Mompos, Bolivar, Uni ted States of Colombia, by 
wh ich the clay is placed in a sect i onal mould whiCh is 
secured to the p late of a potter's wheel, or a "  jigger," 
and while being revolved a knife, the edge of which 
conforms to a vertical section of the interior of the ves
sel to be made, is insert.ed by foot or hand power, and 
the· clay is  rapidly made to the des ired internal shape. 

Mr. John D. Waldl'an , of Mem phis, Tenn. , 

• • • • • 
AGRICULTURAL INVENTIONS, 

A cotton harvesting machine has been pa
tented by Messrs. John Myers and John Edward Myers , 
of Palestine, Texas , the gathering being done by a 
series of long aud short toothed belts arranged side by 
side al t.ernately , and adapted to pass over and through 
the stan d s  of cotton. By fixed appl iances in front of 
the machine any bent or broken branches o f  the cot ton 
plan t  are rai sed to connection with the toothed belts. 
Their load is  relieved and deposited in the wagon by a 
toothed wheel as fast as it is gathered. 

Mr. Knight K. Parker, of Oircleville, 0. ,  
has invented a straw stacker for removi ng the straw 
from a thrasher and s tacki ng it iIltO a longitnd inal 
rick, making the rick of nn iform s i d es and even height. 
The S l acker is an appendage to the thrashing machine, 
and is rnn by the same power; when not in me it may 
be folded back on the top of the thrashing machine and 
be carried from place to place . One-balf interest in 
the invention belongs to Mr, George Ludwig, also of 
Circleviile. 

Mr. Walter F. Dre w ,  of Sacramento, Oal. , 
has invented !1 rake head for rakes with wire t eeth, by 

which a broken �ooth may be readily removed and 
ea�i1y replaced by a new tooth. In thi s  invention a 
single tooth is bent at right angles at its upper end, the 
bent portiou resting in a groove; or, a double tooth is  
used that has its horizontal npper portion likewise em
bedded. When put in, the t eeth are straight, but once 

in, they are bent to a curve, the offset thns made help-
ing to keep them seated i n  pJace. , 

Mr. Oharles T. Mason, Jr. , of Sumter, 
S. c . ,  has invented a cotton harvester which is intend
ed to reduce the expense of the present method of 
picking cotton by hand. The picking is done by ser
rated disks of brass or other non-corrodible metal , pro
tected by sh ields of wood from unnecessary wear and 
abras ion . The disks are suspended on vertical stems 
and are rotated by bevel gears on a frame carried by 
chains and pul leys, so that the pickers rise and lower 
without dIsturbing the planls . or breaking .off the hard 

wooded portions. 
.. . . . ... 

MISCELLANEOUS INVENTIONS. 

A handy folding table has been patented 
by Mr. Frederick Gesking, of Grand Rapids, Mich.,  
that can be taken down and put up with little tronble 
and in l ittle time. When folded it occnp ies scarcely 
any more space than the board top alone, and when 
erected for use it is not only firm, but may be made ele
gant. 

An improved form of truss pad has recently 
been patented by Mr. Elias Thompson, of Commercial 
Point, 0., the constructiou or rather the form of which 
is int.ended to give better protection to a rupture in the 
lower part of the abdomen t hall the pad8 now in use .  
For this form o f  pad the inventor claims that n o  annoy
ance is fel t by different posturings and that t he sac 
canllot possibly escape from its confinement . 

Mr. William Klab r, of Myerstown, Pa. , 
has patented an improved bicycle to be d riven by pe
dals operating pawls on ratchet wheels in place of crank 
and lever. Tbe small wheel is in fron t on this  bicycle, 
and the rider sit. in  front of the top of tpe large wbeel , 

has invented a handy valve grinder wbich consists of a a posit i on that gives him unusual power over the driv
cont.rivance for attachment to the wheel of a glohe ing mechanism . the pedals being considerably in ad
valve for rotating it backward and forward on i ts seat vance of the hubs of the large wheel . 
by means of a spiral shaft that is operated by means of A clamp for dumb wn iters and  similar con
a reci procating nut. which is operated by one hand, 

trivances has been patented by Mr. Edward Lange, of while the guide for tbe nut and su pport i s  held by the 
Pougbkeeps ie , N. Y., which i s  i ntended to save the other hand, making a simple contrivance by wh ich 
elevating rope from wear and to be self-releasing as 

snch val ves IlIay be ground quickly and efficiently w ith-
soon as the pressure of the hand is removed . The out being disconne.cted from the pipes. 
jaws or clamps that embrace the rope are l i ned with 

Mr. Jackson Tayl or, of Newberry, S. 0. , rubber or leather or some other gradually resisting ma
has patented an i mproved side spring for carriages by teria1, and cannot wear the rope or make any noise in 
which t h e  spri ngs are resistant to side shocks and operat.ion. 
lateral movements. The springs are also re-enforced A handy book rest for supporting the hand 
by bent U-shaped inner springs that make the cent.ral wh ile writi�g, when a convenient table or desk i s  not 
portion of the spring very rigid and yet give elast ic i ty at hand, has been patented by Mr. Ch arles H .  Metz , of 
to their ends .  The ends of the springs are connected to Utica, N. Y. It. may be attached to any book, whatever 
the carriage by eccentr ically pivoted shackle pins, by its size, and may be ins tantly det ached . The rest, 
which the action of the springs nnder a load is rendered prope r, is a thin sheet. of me t al, a thin wood board, or a 
uniform. pasteboard hinged to a U-shaped clasp of wire that may 

Mr. John Henry Nute, of New Glasgo w, I embrace any portion of a book without injnry to the 

Nova Scot.ia Canad9, has i nvented a machin e for serv- book. 

i ng rope wh ich can be operated by hand to serve rope Mr. John �wen Kilroy, of �lba�y, .N. Y. , 
or otl ier materials with yarn or twine, the operation be- has invented an Improved tobacco pipe whICh IS so con
ing automatic, and the feed regulated to suit the size of strncted that the nicotine cannot pass i n to the mouth 
the yarn ueed , so that by steadying the machine with and the smoke canllot burn or bite the m�uth and 
one hand and tnrning t.he driving wheel with the other tongue of the smoker, and thus renders SjIloklpg very 
the spool frame is rotated around the rope to be served, agreeable. Tbe several parts can e�sily be d etached 
the serving yarn nnwinding from the opool and wind- and removed for tbe purpose of clean mg them, 80 that 

'ing around the rope automatically and with accuracy I the smoke will alway
.
s taste fresh a

.
nd sweet. The 

and speed. bowl can be made of any desired sbape� 

A combination railroad ticket, useful for 
routes bv d ifferent roads,  and containing in itself the 
particul",rs usual ly sought in railway guides, has been 
recently patented by Mr. James W. Womeldorf, of Mid
dleport, O. The ticket may be used for more than one 
person simnltaneonsly, and may be nsed, also for dif
ferent roads and different stations, the conductors each 
having their d i stinctive stubs, and furnishing the basis 
for a final seotlement between the different roads. 

Messrs. Lorenzo D. O.  Wood , of Newark, 
N. J., and Thomas B. Dorrell, of Brooklyn, N. Y. , 
have patented a new package fire kindler, which com
prises in one package a paper bag, box, or wrapper, 

which forms a component part of the kindler, kindl ing 

wood in detached pieces, and a highly combu stible 
l ighter. The paper wrapper and its con tents constitnte 
a cbeap, convenient, and efficient fire kindler in com
pact package form, an d makes a new article of manu
facture, trade, or commerce, each package consisti ng of 

snfficient material to l ight a single fire .  
Mr. John Walter, of Nashville, Ten n . ,  has 

invented a convenient clasp, or conpl ing, for stove and 
heat pi pes made o( th in metal , that obviates the neces 
sity of forming the ends, or joints so that they sl ip 
one within the other, or of permamently riveting sec
tions together. 'l'he ends of the sections are beaded or 
corrugated and an open corrugated band fits aronnd 
them, the endR being loc]<ed by a key of sheet metal , 

the edges of which are recurved to embrace the end 
corrugat i ons 0 1 1  tbe baud. By this device sections of 
pipe may readily be uni ted and taken apart. 

Mr. John O. Jessup, of New York city, has 
invented an improvement in color cans, the object 
of which is to facilitate the discharge of prepared color 
or faint from cans. The invention consists in  a color 
can constructed with a central d ischarge opening and 
vrovided w i th a swive led right and left screw and two 
pressure disks mov ing from the ends of the can toward 
i ts center, so that all the color can be d ischarged from 
the ean, t.he d i sks gradually approaching each o l her, as 
the right and left hand screw is tnrned and a meeting 
at the center of tbe can, where the discharge opening 
i s .  

Mr. Moses Humber, of Oalliope, Iowa, has 
invented a combined horse collar  and hames with a 
view to prevent galling. chafing, pressure on th e  wind 
pipe of the horse, and to pnt t.he load o f  the draught on 
that portion of the animal most able to bear it. '.rhe 
collar proper is of wood worked to fit the horse's neck, 
and cushione d inside. O n  the outside i t  is covered by 
a steel plate connected at l op and bottom by adj u�ta· 
!:lIe plates . The loops for the tugs are tnrned aL right 

angles to the collar, by which a portion of the load i s  
borne b y  the flat o f  the necl" permitting the shoul
ders of the animal to move freely. 

Mr. George N. Buck, of Mattoon, I ll . ,  ha� 
iuvented a tag fastener which consi sts of a "!lingle p,ece 
of wi re or other suitable material, which is doubled up
on itself like a s taple and inserted throngh the tag , and 
then has i ts extreme end s, which are pointed, ben t n p  
i n  the same direction w i th ea"-h other, and in a direction 
at right angles with the plane of i ts hody or prongs, to 
form catches for holding the fastener in place. The 
prongs, which incl ine outwardly at the ends, are thus 
a dapted to be inserted between the folds of cloth i n  
t h e  roll nntil the back o f  t h e  tag is in contact with the 
end of the rol l ;  and as the euds are inclined toward the 

tag, any outward movement of tbe fastener wil l  c!tnse 
the eaid en ds to sink into the adjacent fold or folds of 
the c loth and prevent its accidental wi thdrawal, 

NEW BOOKS AND PUBLICATIONS. 

GAMES OF PATIENCE, OR SOLITAIRE WITH 
OARDS. By W. B. Dick. lllustrated. 
Dick & Fitzgerald, N ew York. 

The book contains rules for playing forty-fonr games, 
and tbirty-three full page i llustrations. 

DESIGN IN TEXTILE J<'ABRICS. By Thomas 
R. Ashenhurst, Head Master, Textile De
partment ,  Bradford Technical Oollege, 
England. Published by Oassell  & 00. , 
Loiidon, Paris, and New York. 

Thi s  admiraNe work contains, in a conven ient form , 
a mass of nseful facts about weaving, i l lustrated by 
several colored plates, and over one hundred diagrams. 
The au thor says : " The practice of paying little or no 
atteution to the proper s tructure of the fabr!c, and its 
suitability for the purposes to wh ich i t  i s  to be appl ied, 
is the cause of considerable waste in  man ufacture ." 

The object of this mannal is to s uggest patterns and 

show means of prod ucing new ones by modification; i n  

the loom mechanism, and prepa.ration o f  the warp or 
woof. The book will be of value to all who are inter
ested in the progress and perfection of text.iJe indns
tries. 
WORKSHOP RECEIPTS (SECOND SliRIES). By 

Robert Haldane. E. & F. N. Spon, Lon
don ; 35 Murray Street, New York. Price 
$2. 00. 

The success of the original "Workshop Recei pts" in

dnced the aut.hor to produce this second series after 
the same pattern. There are many subject. in all 

branches of appl ied science which are not treated of 
in Ute great indu.trial encyclopc:edias, and yet are of 
considera!:le interest to scientific amateurs and manu
facturers on a moderate scale. In the present work 
each subject i13 treated exhaustively and in such a man
ner that the information sought can be readily ob

tained. For instance, the topic of boiler incrustat.ions 
is opened by numerons analyses of feed water from 
rivers, lakes, wells, t own supply, rain, canals, pits, 
springs, and the sea, with analyses of the incrustations 
produced by them, and a cri t ical examination of the 

various chemical , chemico-mechanical, and physical 
processes for preventinli: boiler corrosion. In thi s  way 
are treated, among many others. albnmen , bleaching, 
cement s  and lutes, cleansing, can fectionery, copying, 
dyeing. staining and coloring, essences, extracts, gela
tine, glue and size, glycerine, leather, paper, pigments, 
paint. and painting. The subdivisions of each bead are 

arranged alphabetical ly. The language of the book is 
simple, accnrate, and concise. 
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The Ohw'gefol' Insertion under this Itead is One ])ollar 

a line .101 ' each insertion : about eiq/tt words to a line. 

Advertisements must be 1'eceived at publication office 

asew"ly as l'h.ul'sday morning to appwtr in next issue. 

There is nothing mixed or uncertain abont Black
well's Durham Loug Cut Tobacco. 'I'he brand typi
fied by the Durham Bull gives you the pnrest, sweet
est, and most:grateful ,obacco in the world for your pipe 
or cigarette. 

Bradley's Road Card, Syracuse, N. Y. See p . 236. 
Wilde's Car Brake, which is illn&trated on page 243, 

this issue. is offered for sale. For full particulars ad
dress W. A. Wilde, 126 State St., Chicago, Ill. 

Straight Line Engine Co., Syracuse, N. Y. Best in 
design, materials, workmanship. governing; no packing. 

Pract.ical Instrnction in Steam Engmeering and Me
chanical Drawing. Graduates furnished situations. 
Send for Pamphlets. National Institute. Grand Opera 
House Building, 269 Eighth Avenue, New York . 

Henceforth we are prepared to furn ish on scientific 
subjects. ideas, suggestions. and exhaustive or 8pecial 
knowledge obtained from United States and foreil{n 
patents, periodicals, and books; also French and German 
translation attended to. L. Thompson , Agent, 23 West 
23d st., New York . 

Best Popular Science Works, 15 cents each. Cata
logue free. J. Fitzgerald, 2U Lafayette P lace, New York. 

Wanted.-Capital and ind ucements for locating 
manufactory ; staple goods j demand unlimite d. Ad. 
dress T. D. Davis, Williamsport, Pa. 

Live foxes wanted. Address P. O. Box 178, Mont
elair, N. J. 

Cnrtis' Expansion Trap. See illnstration on p. 118. 
Back nnmbers, vol umes, and sets SCIENTIFIC AMERI

CAN supplied by A. S. Clark, 34 Park Row, New York. 
For Freigh t and Passenger E levators send to L.  S . 

Graves & Son, Rochester, N. Y. 
Brush Electric Arc Lights and Storage Batteries. 

Twenty thousand Arc Lights al·ready sold. Our larl{est 
machine gives 80 Arc Lights witb 45 horse power. Our 
Storal{e Battery is the only practical one in the market. 
Brush Electric Co., Cleveland, O. 

Best Sqnaring Shears, Tinners' , and Canners' Tools 
at Niagara Stamping and Tool Company, Buffalo, N. Y. 

Lathes 14 in. swing, w i th and wi lhout back gears and 
screw. J. Blrkenbead, Mansfield, Mass. 

The Best.-The Dueber Watch Case. 
If an i nveution has not been patented in the Umted 

States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign pateDts may also be obtained. For indtrnctions 
address Munn & Co., SCIENTIFIC AMERICAN Patent 
Agency, 261 Broadway, New York. 

Sets of 'l'est Lenses and instruments for oculists . 
Send for catalogue. Queen & Co., Philadelphia . 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N .  Y. S team Pum ping Machinery of every descrip .. 
tlon. Send for catalogue. 

Nickel Plating.-Sole mannfacturers cast nickel &n
odes, pure nickel salts. pOlishing compositions. etc. Com" 
plete outfit tor plating, etc. Hanson & Van Winklll, 
Newark, N. J., and 92 and 94 Liberty St., New York. 

Lists 29, 30 & 31, describing 4,000 new and 2d -hand Ma
chines, ready for distribution. State just what machines 
wanted. Forsaitb & Co., Manchester, N. H., & N. Y. City. 
For Power & Economy, Alcott's Turhiue, Mt.Holly, N. J. 

"Abbe" Bolt Forgin g M.achines and H Palmer" Power 
Hammers a specialty. Forsalth & Co., Mancbester,N.H. 

Drawing IlIst.rnment�, Drawing Paper, and Drawing 
Materials. 'l'he largest stock in the United States. Send 
for catalogue. Queen & Co.,  Philadelphia. 

Railway and Machine Shop Eq uipment. 
Send for Monthly Machinery List 

to the George Place Machinery Company, 
121 Chambers and 103 Reade Streets, New York. 

" How to Keep Boilers Clean."  Book sent free by 
James F. HotchkiSS , 84 John St . •  New York. 

Wanted.-Pat.ented articles or machinery to make 
and introduce. Gaynor & Fitzgerald, New Haven. Conn. 

Water purified for all purposes, from household sup
plies to those of larl{est cities , by the improved filters 
manufactured by the Newark Filtering Co . , 1�1'"' Com .. 
merce St .. Newark, N. J. 

I,atest Improved Diamond Drills. Send for circular 
to M. C. BullOCk Mfg. Co., 80 to 88 Market St., Chicago, Il l .  

Ice Making Machines and Machines for Cooling 
Breweries, etc. Pictet Artificial Ice Co. (I .. imited), 142 
Greenwich Street. P. O. Box 3083 , New York city. 

Presses & Dies. Ferracute Mach. Co. , Bridgeton, N. J. 
Machinery for Light Manufacturing, on hand and 

built to order . E. E. Garvin & Co., 139 Center St., N .  Y .  
Split Pll lleys a t  l o w  prices , and of same strength and 

appearance as Whole Pulleys. Vocom & !:lon 's Shaftin!'" 
Works. Drinker St., Philadelphia . Fa. 

Philosophical and Chemical A pparatus and Materials. 
Send for catalogne . Queeu & Co . , Philadelphia. 

Supplemen t Catalogue . -Persons in pursuit of infor. 
mation on :IllY special engineering. mecbanical, or sci en .. 
tific subject. can bave catalogue of contents of the Scr ... 

ENT I F I C  AMIi:H lCAN 8UPPL I�Mlc\rT sent to tbem free. 

The SUPPI,iC.l\I E N T  contains lengtby articles embracing 
the Whole range of en6{ineering, mechaniCS, and pb ysi .. 
cal science. Address Munn & Co . . Publisbers, New York. 

Fossil Meal Composition, the lead i ng non-condncting 
covering for boilers, pipes, etc. See adv., p. 254. 
For Mill Mach'y & Mill Furnisbing. see ilIus. adv. p.204 

MJneral Lands Prospected, Artesian Well s  Bored, by 
Pa ." Diamond Drill Co . Box �23. Pottsville, Pa. �ee p. 206. 
Drop Forgings. B i l lings & Spencer Co. See adv. , p . 1 89 
Woodwork'g Mach'y. Roll.tone Mach . Co . Adv. , p. 222 . 

C. E. Rogers & Co . . Norwich, Conn . .  Wood Working 
Machinery of every kind . See adv . . page 221 

Lightning Screw Plates, Labor-saving Tools, p. 220. 
Fire Brick. Tile, and Clay Retorts, all shapes. Borgner 

& O'Brieu. :'."l 'f'rs, 23d st., above Race, Phila . . Pa. 

Drop Forgings of Iron or Steel . See adv . , page 238. 

Diamond Drills, J. Dickinson, 64 Nassau St., N. Y. 
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For best low price Planer and Matcner, and latest 
improved Sash, Door. arid Elln::! Machinery, Bend tor 
catalogue to Row]ey & Hermance, Williamsport, Pa. 

S team Pllmps. See '. ::v. Smith, Vaile & C o . ,  p. 23,7 . 

The Porter-A l ien High Speed S team Engine. Sonth
work Foundry & Mach. Co .. 430 Washington Ave., Phil. Pa. 

Hoisting Engines.  Friction Clntch Pulleys, Cut-off 
Couplings. D. Frisbie & Co ..  Philadelphia, Pa. 

HINTS '1 '0 CORREHPONDENTS. 
No attention will be paid 1.0 commUIl icat i ons 

accompanied with the full name and address 
writer. 

Names and addresses of correspon dents wtl l not be 
gi ven to inqu irers. 

We renew OUf requesl, thaI. correspoll{i ents, i n" referri11g 
t o  former answers or articles, will  be kind enough to 
Dame til e date of �lie ,paper and the page, Or the num L'er 
of- t,lre questi on . 

,Correspondents whose inquiries do not appcar afler 
a reasonable l ,ime sliou l d repeat r.hem, If not [.hell pub
lished, they may conclnde tllat,  for gOOl] reasons, the 
Editor declines them. 

Persons desiring special in formation whi ch i s  purely 
of a personal character, and not of general i n terest, 
sho u l d  rem i l  from $1 to $5, according to the subject,  
as we cannor. be expect.cr] to spenl] time and lahor to 
obtain snch i nformation with out remnneratiol l . 

Any lIumbers of t l ie  SCIENTIFIC AMEIUCAN S UPPI.,"
MEN" referred to in tbese col umns may be had at t l t e  
office. IJrice 1 0  cents each 

Correspondents sending samples of minerals, etc . ,  
for examination,  SlrOllld o e  careful t o  d ist, inct l y  mark or 
label ttleir specimens so as to avoid errOl' in the ir ident i
fication. 

(1) H. H. w rites : I see in yOUI' reference 
book that 403° of heat give 240 pouuds preseure. Will  
be pleased to kuow the degrees of heat w i th the pres
sure (steam) at 300, 400, 500, and 600 pounds .  A. At 
300 pounds total pressnre or 285 ponnds by gauge, tem
perature 417 '5° ; at 400 pounds total pressure, 445° Fah . ;  

possible about what height the common 1 pound and 2 
ponnd rockets attain. A .  Rockets are very variable in 
the height of their flight; a 1 pound rocket wi ll carry to 
a height of from 300 to 500 feet, a 2 pound rocket from 
400 to 800 ; mnch depend s upon tbe clean finish and 
shape of bead and stick. 2. What plan would you sug
gest for increasing the warmth of a country house, 
built of wood? I have been advised to take off the 
ontsIde boards, and cover the house w i th tar paper, and 
then replace the boards. Would there be a stron/:(, odor 
of tar through the house in su mmer? A . For making 
your {lOuse i mpervious to winds, COld, heat, and 
moisture, take off the clapboards, fill in  between the 
studding WIth brick, flat or edge as conveni ent, tight 
laid with mortar, then cover the studding with felt. 
paper well lapped, and clapboard . If the paper is 
l ightly tarred, it will give off a l ittle odor the first year 
and will be waterproof, but  not warmer than the felt 
paper. The tar odor is healthy. 

(12) E. L. P. asks how to make a solution 
at 500 pOllu ds

. 
total pressure,. 467'5° !.�. ; at 600 pounds of oxide of copper for depositing iridescent colors on 

total pressnre, 487° Fah. ' iiletaJS;iU.rowli'ilfkiffilOl' a·cllftehnnS" b�ocuse._ 

(2) H .  B. S. writes : Will you please let me 
know about what power w i l l  be required to force a s teel 
shaft 2 inches d i ameter i n to block of cast iron 4 inches 
square , bored the proper s ize to make a very tight fit. 
These blocks of iron are 24 inches long. and the sha fl 
goes through , having a bearing at each end of about 6 

inches;  if the shaft is turned 2 inches diameter. what 
shollld the hare be?  Or, in other words. what shonld 
the difference be bet ween the shaft and the bore ? A. 
We know of no experiments or tests approximating the 
case yon present;  it can only be determined by experi 
ment. The following casp of actual practice may be a 
guide :  Iron shaft or pin 3 inches d iameter and 4 
incbes length of bearing ; allowance for difference of 
inside and ontside diameters one-sixty·fourth inch ; 
pressure required to force together, 600 to 800 pounds 
per square inch ; the former if the hole be rough bored, 
and the latter when the sllrfaces are very trlle and 
smooth. Another case from actual pra ctice is UDon a 
7 i nch diameter shaft, an allowance of one one-hnn
dredth inch betwecn inside and outside diameters. 

(3) A. S. writes : Please give me a receipt 
for type metal and black printer's ink. A. Lead 3 
pounds, an l imony 1 pound ; or lead 9 ponnds .  ant i mony 
2 pounds, bismuth 1 pound . 2. Boil 1� gallons lin seed 
oil to a thick varnis h ;  whi l e  hot stir in to it 6 pounds 
powdered Fo.in ,  1%; ponnds dry brown soap in shav
ings. then 2� 'onnces ind igo,2� ounces Paris blue,and 5 
pounds best lamp black. Let it stand a week. There 
is  considerable danger of fire in boiling the linseed oil. 
EVery ink factory has its own secrets. 

(4) E. S. M; asks : What sized engine 
wOllld be required to run a boat 15 feet long and 4 feet 
wide. and how many miles per hour wonld it run ? A .  
For a propeller yacht. engine 3 inches cylinder by 376 

inches or 4 inche s  stroke . Boiler with abont 40 feet fire 
sifrface. Prupel l er ab0a4F484nel>es ,fiiameterj pr-olmbly 
get a s peed of about 6 miles per hour. 

(5) J.n'!. E. asks : 1. How can I ebonize pine 
or poplar for cheap furniture? A. Di ssolve copperas 
in cold water by shaking; pain t thc wl'od with it two 
or three times. After it has dried apply two or three 
coats of a strong decoction of logwood. When th i s  
too has dried wash oil' the wood, and when dry oil and 
polish it. £. Give directions for makmg' walnut stain. 
A. (a) 1 quart water, 1� onn ces washing soda, 2� 
o unces Vandyke brown , one-qu a.rter ounce oichromate 
of potash. Boil for t.en minntes and apply W ith a 
brllsh either bot or col d .  (0) Permanganate of potash 
dissolved in water gives a good brown stai n .  

(6) D. S .  w rites : Wil l you please advise 
me whether " storm glasses " (camphor and nitrate of 
potash) shonld be hermetically closed or n o t ?  Some 
authoritieg close hermetica l ly with plaster of Parie , 
others w i th cOlk, perforated. A. They should have a 

i s porous .  

(7) P. D. writes : Will you please tell me 
what llavor is used in flavoring the ordinary bottled 
eodl\ water or " pop." the proportions, and the pro· 

it practical to solder aluminum ? If so, what is the best 
solder to use and what kind of flnx is best ? A. 1.  Sul-
phide of arsenic is  said to be nsed for the purpose, pro
bably in solution in slllphide of ammonium. It may be 
applied by heat. 2. Many al l oys are given for alnmi'
n um solder. They range as follows : Zinc. 80-94 part s ;  
copper, 2-8 parts ; aluminum, 4-12 parts. T h e  more zinc 
the less of the other metals is required. For flnx nse 
3 parts copaiba balsam, and 1 part Venice turpentine. 
The operation is thc same as that of brazing. 

(13) D. D. S. asks what is the best kind of 
wire to nse for an acoustic telepbone, WIth a rawhide 
diaphragm, con taining sixteen square inches. on a line 
of  abont 200 fee t. Have tried copper. bm it  stretches i n  
a few days, 80 th at i t  does not work well? A. Twisted 
iron or steel cable cord is the best for this pnrpose. It 
does ,n ot continue to stretch l ike copper wire, and is free 
from the •• ring " of a single wire. 

(14) F. H. W. asks for a receipt for nickel 
plating. A. Use the double cyan ide of nickel and po
tassium ; plate the article in a bath of the double salt, 
nsing a battery; for posi t i ve electrode a plate of nickel 
mnst be employed. The metal is extremely hard to 
melt. There are many practical points in all electro
plating which can only be learned by experi ence. 

black off and clean a copper pan, sllch as is used in boi l
ing sorghum molasses? A. If scrubbing it  w i th sand 
will not do, try dilnte nitric acid on it. Oxa l i c  acid 
might be recommended, but i s  a violent poison. 

(16) C. T.  J. writes for II l'ecei pt for an 
alloy that is fusible by steam. A. 3 parts by weight of 
cadmium, 4 parls t ill ,  8 parts lead , 15 parts bismu th 
melts far below the temperatme of boiling water. 

(17) C. K. asks how to ub.tain the extract 
from surnac-,',and \\,h\lt I� the cheapest way, and at the 
same t ime will give greatest percentage of tannin . A. 
Soak it out wi th successive addi tions of very bot water, 
pouring off after each addition and finally filtering the 
united decantations. 

(18) C. A. R. asks how to detel'min e  the 
amount of soda ash in a gallon of (soda ash) l iquor of 
any giveu degree; or some work on the subject. A .  
You will find t h e  process given i n  detail i n  the chem
istries and cyclopedias. Ytmr best plan is  to h:;tve a 
cnemist give you practical instruction in the process. 
We cannot nnd ertake to explain it at l ength here. In 
all chemica:! operations practice is most essential. 
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[Bee note a t  end o f  list about copies o f  these patents.] 

Alarm. See Fire alarm. 
Alloying iridinm. J. Hol l and . . . . . . . . . . . . . . . . . . . .. . . .  285,895 
Ax: e boxes, dust gnardfor car, N. M. George . . . . .  285.994 

Feed water for steam boilers, air supply to the, 
W. L. Fitch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  285.884 

Fence, D. Overhul s . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . 286.007 
Fence barb. J. ll. Oliver . . . . . . . . . . . .. .. . . . . . . .. . . . . . .  286,147 
Fence, barbed wire. A. Gunderson . . . . . . . . . . . . . . . .  286.130 

Fence. portable. S. W. Fish . . . . . . . . . . .. . . . . . . . . . .. . .  285,882 
Fence post, J. Johnson. . .  . . . . . . . .  . . . . . . . . . . . . . . . . . 286.0 . 7  
FenCing. support and guard for. T .  H .  Dodge . . . . . .  285,979 
Fil e  and other tools having tapering tangs, J. F. 

FIench . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  285 ,989 
Files and other tools, handle for, J. F. l;'l'ench ,  

285,987, 285.988. 285,991 
Filter. W. J. Burgess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  285.965 
Fire alarm. R. S. Finch . . . . . . . . . . . . . . . .  . . . . . . .. . . . . 285,983 

Firearm. breech-loading. W. Gardner . . . . . . . . . . . . . .  285,993 
Firearms. lock for revolving, D. B. Wesson . . . . . .  285,862 
Fire escape. T. H. Foster . . . . . . . . . . . . . . . . . . . .  . .  . . . . .  285.806 
Fire escape. Galivan & Manning . . . . . . . . . . . . . . . . . . 285.803 
Fire escape. W. L. Murphy. . . . . . . . . . . . . . . . . . . . . . . . .  285,832 
Fire kindleI'. Wood & Dorrell . . . . . . . . . . . . . . . . . . . . . . . . 286,103 
Fireplace and cooking stove, combined, J. Over-

ton . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  286.058 
Floor covering. T. J. Mayall . . . . . . . . . . . . . . . . . . . . . . . .  286,043 

Flooring jack. J. Himelberger . . . . . . . . . . . . . . . . . . . . .  285.894 
Folding boat. C. M. Douglas . . . . . . . . . . . . . . . . . . . . . . . . .  285,981 
Folding table� F. Gesking . . . . . . . . . . . . . . . . . . . . . . . . . .  285,995 
Foot power machine, A. B. KUtson . . . . . . . . . . . . . . . .  285.820 
Foot power mechanism, A. R. Kittson . . . . . . . . • . . . .  285.819 
Fruit drier. F. S. & J. B. Belcher . . . .. . . . . . . . . . . . . . .  285,957 
FUrnace. See Metallurgic furnace. Smoke con-

suming furnace. 
Furnaces, cutter for revolving puddling, S. T. 

Wellman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 285.861 
Gas engine. S. Marcus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  286,030 
Gate. Bee End gate. Farm gate. Railway gate. 
Gate. C. J. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 285.830 
Gate, T. U rie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  286,092 
Generator. See Magneto electric ger:erator. 
Glass bowls for water closets, manufactur e of, G. 

E. Hatch . . . . .  . .  . . . . . . . .  . . . . . . . . . . .. . . . . . . . . . . . . . .  �86,OOO 
Glass, manufacture of, II. Frank . . . . . . . . . . . . . . . . . . .  :;t;5.888 
GIassware. mannfacture of covered, T. w alton . . . 286.096 
Glove, aquatic. G. Ashman . . . . . . . . . . . . . . . . . . . . . . . . .  286.100 
Governor, steam engine, C. S. Haskell .  . . . . . . . . . . . . 285,892 
Grafting tool. K. McLenuan . . . . . . . . . . . . . . .. , . . . . . . .  285,910 
Graining tool, J. Hammer! . . . . . . . . . . . . . . . . . . . . . . . .  285.9W 
Grate, J. Kroupa . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 286.1(0 
Grate bar, Smith & Hutchinson . . . . . . . . . . . . . . . . . . . .  286 .083 
Guard. See Car guard. Rein guard. 
Guide and sign boards. making, W. A. �l cUool. . . . 286,045 
Hame, adjnstable. C. RoehL . . . . . . . . . . . . . . . . . . . . . . . . 234.3M 
Hand rake, W. F. Drew . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  286,120 
H and rest for hooks, C. H. M etz . . . . . . . . . . . . . . . . . . . . 286.051 
Handle. See Tool handle. 
Hanger. See Door hanger. 
H arness attachment, S. H emphill . . . . . . . . . . . . . . . . .  286,004 
Harrow. },'. C. Romkey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  286.154 
Harvester. cotton, C. T. Mason, Jr . . . . . . . . . . . . . . . . . .  286,032 
Harvester. cotton. J. & J. E. Myel's . . . . . . . . . . . . . . . .  286,055 
Harvester. cotton, G. N. Todd . . . . . . . . . . . . . . . . . . . . . .  285.856 
Hatchway. sel f-closing, D. Humphreys . . . . . . . . . . . . 286,lS6 
Heater. See Sad iron gas heater. 
Heating the air in heat fiues of b uildings, appara-

tus for, A. P. Howard . . . . . . . . .  . . . . . .  . . .  . .  . .  286,134 
Heel filing machin e .  W. Gordon . . . . . . . . . . . . . . . . . . . 285,997 
Hod elevator, S. Dale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,86,119 
Hod elevator. A. T. H ull . . . . . . . . . . . . . . . . . . . . . . . . . . .  286.009 
Hoisting apparatus. J. H. Miller. . . . . . . . . . . . . . . . . . .  285.915 
HOissing apparatus for wagon derricks, etc., Jack ... 

son & Bon d s . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . 285,903 
Holder. ' See Pen' holder. Rein holder. Bl\sh 

holder. Sh ade holder. Spittoon holder. 
Hook. See Snap hook. 
Horseshoe nails. machine for rolling. E. Croft. . . .  285.300 
Hose reel , I. W. McGalfey . . . . . . . . . . . . . . . . . . . . . . . . . .  286,046 
Ice and producing cold, machine for making, T. 

H. Day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  285,879 
Ice elevator, Clapp & Baker . . . . . . . . . . . . . . . . . . . . . . . . . 286,116 

Ice harvesting and loading machine, M. Breck-
heimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  285.791 

Indicator. See Steam boil er indicator. Stock 
Indicator. 

Insul ated electric conductor, T. J. Mayall. . . . . . . . .  286.036 
Insulation of wires for tel egrapb Unes. T. J. 11ay_ 

all . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  286.035 
Iron and steel. producing ingot, J. Reese . . . . . . . . . . 286.007 
Iron. treating, ll. Woodrulf . . . . . . . . . . . . . . . . . . . . .. . .  286. 104 
Iron with carbonic acid gas, purifying, J. F, Ben-

nett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  285,786 
Jack. See Flooring jack. 
Joint. See Un iversal jOint. 
Kil n. See Lime kiln. 
Knitting m achine, J. Heglnbotbom . . . . . . . . . . . . . . . .  286.008 
Ladder, step. Baker & Abbott . . . . . . . . . . . . . . . . . . . . . .  285,949 
Lamp, C. Holfmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  286,OW 
Lamp and gas fixture, convertible, C. A. Hol-

brook . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  286,007 
Lamp. electriC, C. J. Van Depoele . . . . . . . . . . . . . . . . . . 286.093 
I.amp. e l ectric arc. R. R. Molfatt . . . . . . . . . .. . . . . .. . .  286.144 ' 
Lamp. electric arc. C. J. Van Depoel e  . . . . . . . .. . . . .  286,094 
Lamps, globe for incandescent electriC, G .  P. 

Bartlett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . .  285,784 
Lantern. F. Dietz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 285.830 
Lantern. J. B. Stetson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  286.037 
Lathe. tnrning. F. H. Richards . . . . . . . . . . . . . . . . . . . . . .  285,231 
Leather folding machine , J. E. Lawton . . . . . . . . . . . 285,823 
Lifter. See Transom lifter. 
Lime kiln, P. }lclloon . . . . . . . . . . .  . . .  . . . . . . . . . . . .  285,91 1  
Links, die for formil'lg. H .  A .  Iddings . .  . .  . . . . . . .  286.013 
Liquors, upparatus for purifying alcohOliC, G. 

Fleury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236,i26 
Lock. See Trunk lock. 
Loom picker stHIf check. Whitney & Jackson . . . . . 285.941 
Loom. power. R. Simon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 286,081 
Lubricator. See A xl e  lubricator. 
Luhricator, R. J. Holfman . . . . . . . . . . . . . . . . . . . . . .. . . . . .  286,005 
Magneto electric generator. M. S. Conly . . . . . . . . . . 285.799 
:Mattress. electric galvaniC. R. Stil well . . . . . . . . . . . . .  285,852 
Mattress spread . electric. R. StilwelL . . . . . . . . . . . . .  285.854 
Meal or flour and process of making the same, 

comDound, J. & M. Masters . . . . . . .  , . . . . . . . . . . . . . .  286.038 
Measuring the areas of surfaces, machine for, W. 

A. Sawyer. . . . . . . . . .  . .  . . . .  . . . . . .  . . . . . . . . . . . . . . .  286,078 
M edical appliance. electro. J. W. Dennis . . . . . . . . .  285.977 
:\fetallurgic furnace, E. D. W assel l  . . . . . . . . . . . . . .  ' . .  285.860 
M etallurgical furnace. B. Bissell . . . . . . . . . . . . . . . . . . .  286.110 
M ilk Skimming apparatns, J. Besley . . . . . . . . . . . . . . . 285.958 
Mill .  See Win d mill. 
Miter oox, W. Wassung . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  286,097 
Mould. See llutter mOUld. 
Monkey wrenches, blank for, M. E. Campfield . . . .  285,796 
Mortising machine. !. W. Johnson . . . . . . . . . . . . . . . . .  286.016 
Motion, transmitting reciprocal to rotary, D. J. 

Ames . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 285.948 
Motor. See TI l ectric motor. 
Mower and tedder, .combined, J. M. Burdick . . . . . . 285,792 
Music sheet for mechan ical musical im!truments, 

J. Bailey . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  286 .100 
Nail plate feeder, J. H. Dunbar . . . . . . . . . . . . . . . . . . .  28&.121 
Nuutical si�nal, M. D. Porter . . . . . . . . . . . . . . . . . . . .. . i 285,841 
Oil sa!e, W. D. Chapman . . . . . . . . . . . . . . . . . . . . . . . . . . 285,g67 
Ore concentrating table. Cl ark &; Cone . . . . . . . , . . . . .  245,970 
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Ore$, obtai.ning precious metals from refractory, Steam engine, J. Kaiser . . . . . . . . . . . . • . . . . . . . . . . . • . . . . .  285,904-
G. T. Lewis . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .  280,025 Steam engine for mining purposes. B. Yoch . . . . . . .  286.105 

OSCillating steam engine. G. Gregory . . . . . . . . . . . . . .  285.998 steam engine reversing gear, M. E. Hershey . . . . . .  285.812 
9ven. bake, W. i'l'i arvin . . .  ,", . • • . • • • . • . • . • . . • • • • . . . . .  286,142 SteaDI generatol:'s, f�el magazine fO:t:, G. Mehring. 285,828 
Pad. See Truss pad. Steam washer. Smith & Johnson . . . . . . . . . . . . . . . . . . . .  285.934 
Paint for metallic Burfaces. composition, H. R. Steering apparatus, C. G. Otis . . . . . . . . . . . . . . . . . . . .  , . .  285,835 

Clothier et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  286.117 Stock indicator. B. A. Fiske. . . . . . . .  . . . . . . .  . . . . . . . .  285,805 
Pan. See Bake pan. Dust pan. Stocking and making the same, G. W. Landen-
Paper bags, merchant's stand for. J E. WlIIam- berger . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  286.141 

Inside P'-lae, each inset'tion -. - - ?',;') cents n l ine.  
lIncli: IJuge. each iU!iI{H·t ion .. .. ..  $1.00 a l i ne. (About eight wQrds to a line. I 
Engravings may head adver tisements at the same rate 

per line; b1j measurement. as the letter P1'ess. Adver· 
tisements must be received at publication qtfice as early 
as T hUTsday morning to appear in next issue. 

son . . . . . . . . . . . . .. . . . . . . . ... . . . . . . . . . . . . . . . . .  , . . . . .  286,099 Stone sawing machines. , automatic sand and 
Paper barrels, machine for the manufacture of, water feeding device for. IV. T. Ripley . . . . . .  286.071 A YOUNG M AN, GRA DUATE OF THE 

J. F. Sieberling . . . . . . . . . . . . . . . . . . . . • • • . . • • . . . . . • • . . 285.847 Stone work clamp, J . O'Co�nor . . .. . • • . . . . . . . • • . • • •  285,918 i���i�r6�nl�fis�Jl�s����f!��r��l�Ye����i':���?n��ke 
Paper fasten�r, G, W, McGilL .. . . . . . . . . . . . . . . . . . . . 286,]..1 3  Stones. Iq.anufact�re of artl'ficial, G. Lancon . . . . . .  280,023 1 Bteam Engines, or like business, with the intention, Ii 
Paper for carpet linings, etc., Pember & Bird . . . . .  285.839 Stool ovens. turn table for. E. L. Maranville . . . . . .  286 029 mutually �greeable. to enter into partnership, he to fur-
Paper machine. '1'. P. Barry .... ... . . . . . . . . . . . . . . .  . 285,954 Stove. gas. A. 11.  P. S. Wortley . . . . . .. .. . . . . . . . .. . .  286:160 �!� �e';l'g�t,;:l �fo;�O�ti��i�, t,:'d!:;::;�' as the necessity 
Paper machine, Pember & Bird . . . . . . . . " . . . . . . . . . . .  285,838 Straw stacker, K. K. Parker . . . . . . . . . . . . . . . . . . . . . . . . 286.060 • H. B. DA UCHY, Troy, N. Y. 

Paper pulp. boiler for digesting wood for. G. E. Stump puller. R. J . Hosner. . . .. . . . . . . .  . .  . . . . . . . .  285.898 
Marshall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  286.031 Sugar cane, etc., machine for defecating and 

Pen holder. J. Reckendorfer . . . . . . . . . . . . . . . . . . . . . . . .  286.066 clarifying the juices of, Weber & Scovell . . . . . .  285.938 
Pepsin. manufacture of, C. L. Jensen . . . .  , . . . . . . . .  28G,138 Sugar proqucing pJants, defecating the juices of, 
Piano actions, ptvot jOint for, F. L, Becker . . . . . . .  �85.785 Weber & Scovell. . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . 285,939 
Pick, 'V. C. Ferguson et at . . .  , , -. . . . . . . . . . . . . . . . . . . . .  285,804 Superheaters, maintaining pressure in, D. Ren" 
Pipe. See Tobacco. pipe. shaw . . . .  . . . . . . . . . .  . .  . . . . . . . .. . . . . . . . . . . . . . . . . . . 285.843 
Piping, S "" S .. Spear . . .  , . . . . . .. . . . . . . . . . . . . . . . . . . . . . . , 285.850 Switch. See Electri� switch. 
Pitman, Euber &. Str:ob.el. . . . . .. . . . . . . . . . . . .. . . . . . . . . 286.008 Syringe, M. /)ittenhoefer . .. . . . . . ,o . . . . . . . . . . . . . . . . . . .  285.978 
Planter and cultivator. CQmbined corn, G. W. Syringe eduction tube, T. J. Mayall . . . . . .. . . . . . . .  286.041 

Gilfard. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  285,889 Table. See Folding table. Ore concentrating 
Planter and fertilizer distributer. combined seed, table. 

McKenzie & Powell . . . . . . . . . . . . . . . . . . . . . . . . . . . '86.047 Tag fastener. G. N. Buck . . . . . . . . . . . . . . . . .. . . . . . . . .  286.112 
Planter • •  eed. J. Reynolds . . . . . . . . . . . . . . . . . . . . . . . . . .  286.068 Telegraphic repeater, W. E. Athearn . . . . . . . . . . . . .  286,107 
Plaque. H. Craighead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  286.118 Thill coupling. I. Elting. . . . . . . . . . . . . . . . . . . . . . . .  286.123 
Plastering compound, J. F. Thompson' . . . . . ' . . . .  286,165 Ticket. railway, J. W. Womeldorlf . . . . . . . . . . . . . . . . 286,101 
Platform. See Dumping platform. Tie. See Bale tie. Railway metallic cross tie. 
Plow, gang, J. M. Fix . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  285.885 Rl\ihyay tie. 
l' l o.w. rotary. S. S. Gardner . . .. . . . . . . . . . . . . . . . . . . . .  285.809 Tobacco pipe. J. O. Kilroy . . . . . . . . . . . . . . . . . . . . . . . . . . .  286,020 
Pool ball rack. J. Carr .. . . . . . . . . . . . . .. . .. . " . . . . . . . . . .  286,1 14 Toni handle, C. M. Fairbanks . . . . . . . . . . . . . . .  285,802. 286.124 
Post. See Fence post. Tool handle, J. F. French . . . . . . . . . . . . . . . . . . . . . . . ... . 285.990 
Post driver, 1I. E. Fairman . . . . . . . . . . . . . . . . . . . . . . . . . .  285,88l Torpedo signal for railways. T. G. Palmer . . . . . . . .  285.920 
Pot. See Colfee pot. Toy drum. B. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  286,069 

Press. See Button prpss. Printing press. Toy for the production of loud explosions. B. 
Printing press, 'r. McIlroy . . .. . . . . . . . . . . .. . . . . . . . . . . . 285.826 Ober . . . . . . . .  . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . .  285.917 
Propelling wheel. B. B. PowelL. . .. . .. . . . . . . . .... . . .  286.'49 Transom lifter, Hardenbergh & Weinreich . . . .  2'5,811 
Protractor. P. Kennelly . . . . . . . . . . . . . . . . .. . . . . . . . . .  285.907 Tree fener and block dresser, J. F. Bollman . . . . . . . 285.874 
Puller. See Stump puller. Tricycle. W. Asbury . . . . . . . . . . . . . . . . . . . . . . . . . . 295.346 
Pulley, H. R. Allen . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  285,780 'l'ruck. timber. W. E. Kellogg . . . . . . . . . . . . . . . . . . . .  285,818 
Pulley. W. J. Innis . . . . . .  ... . . .  . .  . . . . . .  . . . . . 285.816. 285.818 Trunk lock, F. W. Mix ... . . .  . . . . . . . . . . . . . . .  . . .  285,916 
Pulley and .drum .  sheet metal ,  N. Macbeth . . . . . . . 286.028 1 Truss pad, E. Th

. 
ompson.: . . . . . . . . . . . . . . . . . .. . . .... . . .  286,090 

Pulley bloc«. P. Kmg , . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  286.021 Tube. Sep. Syringe eductIOn tube. 
Puliey wheel . E. J,. Babcock . . . .. . .  . . . .  . . . . . . . .  2R5.869 Twist drills, die for formmg, C}odley & Boldon . . . .  285,996 
Pump tubing. well. J. Marsden . . . .. . . . . . . . . . . . . . . . 285,909 Twist drills, machine for making, F. H. Richards. 286.150 
Pumps, utilizing the exhaust of steam, Robie & Type writing machine, W. R. Perce. . . .  .. . . . . . . .  285,840 

Lyons . . . . . . .  . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  286,074 Type writing machine. A. H. P. S. Wortley . . . . . . . .  286.161 
Pumping and measuring machine, adjustable, M. Unive�sa.l jOint, G. Carlisle . . . . . . . . . . . . . . . . . . . . . . . . .  285.966 

H. Richards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28G 070 Valve, C. F. Barrett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  285.871 
Punch. ticket. R. Woodman . . . . . . . . . . . . . . . . . . . . . . . . . 285,867 Valve gear, steam engine, R. W. Peck . . . . . . . . . . . . .  286,162 
Rack. See Pool ba'l rack. Valve grinder. J. D. Waldran . . . . . . . . . . . . . . . . . . . . .. . .  286,095 
Railway, cable. McCall & De Vry . .. . . . . . . . . . . . .. . .  286.044 Valve. safety, A. Orme . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 286.148 
Railway, electriC. C. J. Van Depoele . . . . . . . . . . . . . . .  285.858 Valve, steam. T. P. Barry . . . . . . . . . . . . . . . . . . . . . . . .  285.955 

. Railway gate, Ballard & Craig .. . . . . . . . . . ... . . . . . .  285.951 Valve. steam actuated. W. J. McLean . . . . . . . . . . . . . .  285.827 
Railway metallic cross tie and trough, G. L. Put- Vat. See 'Cheese vat. 

nam . . .  . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  285.842 Vault. burial, J. G. �Ieyers . . . . . . . . . . . . . . . . . . . . . . .  285,914 
Railway shrnal. H. H. Earthe:rton . . . . . . . . . . . . . . . . .  286,122 Valt cove:r or grating tile, etc., illuminating, T. 
Railway signal. automatic electrical. D. H. Apple- Hyatt ... . . . . . . . . . . . . . . . . . .. . . . .. . . . . . . . . . . . . .. . ... . 286.012 

gate . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . ... . . . . . . . . . . . . . .  285.944 Vegetable cutter. E. FisheL . . ... . . . . . . . . . .  . . . . . . . .  285.985 
Railway tie, C. Fisher . .. . . . . . . . . . . . . . . . . . . . . . .. . . .  , 285.986 Vehicle, G. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 285.863 
Hailway tie and stringer. J. Newton . . . . . .. . . . . . . . .  285.833 ' Vehicle. two-wheeled, C. 11'. Burgtorf . . . . . . . . . . . .  285,793 
Railway time signal. Swayze & Lane . . . . .. . . . . . . . . . 286,156 Ventilating apparatus, L. J. Wing . . . . . . . . . . . . . . .. ' . 285.865 
Ruilways, gripping and carrying apparatus for Wag0l?-, dumping, C. 1\liUer . . . . . . . . . . . . . . . . . . . . . . . . . .  285,052 

cabl,e, I I. Root ., . . .. , . . . . . .. . .. ... . . . . . . ... . . . . . . .  286,163 Washer. See Steam wasber. 
Rake. See IIand rulte. - - - - _. < Washing niachine, J. Baker . . . .  \ . . . . . . . , • • • • • • . . . • . .  286,109 
Reel. See Hose reel. Watch regulator, C. R. Blake . . . . . . . . . . . . . . . . . . . . .  285,959 
Refrigerator, Smith & Blake .. . . . . . . . . . . . . . . . . . . . . .  286,084 Watchman's register, C. E.!Sanford. . . .  . . . . . . . . 285,932 
Refrigerator room, J. Hess . . . . . . . . . . . . . . . . . . . . . . . . .  285,893 Water, aging and purifying vinous and spirituous 
Register. See Watchman's register. liquors, and purifytng the unfermented 

This ent represents a Horse PQwer Hoisting Machine for Railroad Contractorsl Quarrymen, Mineral and Coal Miners, Masons, and Bu Iders. Informatio:t;L furnished 
�f'O;'�P�b��I'i�g'I'J�re ?,?�'E�t/a�J',.ll�f. P LANT 

WA N T E D -patented article (iron or steel) to manufacture on royalty ; or would buy outright If approved. Address Box 867, Pittsburg, Pa. 
WANTED TO PURCHASE. 

Five Horse Power Machine for Brick and Mortar EJe .. vators. Horse to walk in a circle ; machine to be g-eared with reversible motion, so the movements of elevators 
��t��tcgti!��V�d &e DJt�e°cil�'na�ft:gr�:.se may require, 
WM. A. JORDAi\r, 475 So. Rampart St., New Orleans, La. 

THE POOLEY 
ROTARY  STEAM ENGI NE. 
ofT�l�a�g���:r df:ia�:�:g� an ��rJ?i::l�:vc�i:t�iJ1� �:� durable in construction j quick, positive, and powerful in its action. Address 

W. C. POOI.EY, Louisvi l le, Ky. 

Rider's New and Improved 
COMPRESSION 

Hot Air PUlllDill[ Ell[illO 
I N T E R C H A N O E A B L E  P L A N  

MANUFACTURED BY 
DELAMATER I R O N  WORKS, 

c .  H.  DELAMATER & Co., Proprietors, 

[OCTOBER 20, 1883. 

E L E C T R I C I TY 
AS A 

M O T I V E  P O W E R . 
By ',rH. Du MoNCEL and FRANK GF.RALDY. Trans. lated and edited with additions by C. J. WHARTON. 

312 pages, crown 8vo. with 110 "ngravlngs, price $3. Seni free by mail Qn receipt of price. 
Descriptive Oata wgue and Oirculars mailed free. 

E. & F. N. SPON, 35 MURRAY ST., NEW YORK, 

RICHARD T R E V I T H I C K . -A BIO· 

D
ORMAN'S PRINTING PRESSES 

B EAT T H E WOR L D .  
Send Stamps for Catalogne and state size 01 

Press wanted. Address J. F. W. DORMAN, 21 
GERMAN ST.,  BALTIMORE. 

1 9  in .  
LATH E. 
Send fQr new 

circular. 
G. !. GRAY, Jr. 

& (JO., 
42 East 8th St. 

. _____ � ______ �_:i_nct_nnntl, o. 
$4,000 worth of advertising to. Patentees free. Address Empire Patent Exchange, 381 Canal St., New York. 

Regulator. See Watcb regulator. juices of fruits, purifying, O. McCurdy . .. . 285,8'.!5 
Rein guard for whiflletrees, N. C. Moody . . . . . . . . .  , 286. 145 Water closet, J. P. Putnam . . . . . . . . . . . . . . . . 285,926 to 285.928 
. Hein holder. J. K. Craig . . . . . . . . . . . . . .. . . . . . . . . . . . . 285.976 Water closet, F. J. Merz . . . . . .. . . . . . . . . . . . . . . . . . . . . .  285,829 
ltoad engine. J. S. Woolsey . . . . . . . .. . . . . . . . . . . . . . 285.942 Water closet and similar receptacles, J. P. Put· 

No. 16 C O UTLA N D T  ST., NEW Y O UK, N. Y. 0; � 
! Valnabl · Patent in Kitchfn Utfnsils For Sale. � 

���v����e�I:;�WnhJ�!;;-�a�ge t�� agn:::r s��'ii Huller in the world . Po.rtable Steam Engines, S�ationary Engines, Horlzontal and Upright BOIlers, all sizes on 
Roaster. See Colfee roaster. nam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 285,924, 285.925 
Roller. See Curtain roller. Sleate roller. Water closets, ftushing. J. E. Boyle . . . . . . . . . . . . . . . 285 875 
Roof and sidewalk for constructing basements. Waterproof cloth, T. J. Mayall . . . .. . . . . . . . . . . . . . . 286,039 

etc., to buildings, vault l ight, "T. I l yatt . . . . . . . . .  286,137 Weigher and r�gister. automaticgrain, W. B. Pat-
Rotary steam engine, A. B. Wood . . . . .. . . . . . . . . . .  286. lOJ terson .. . . . . . . . . . . . . . . . . . . . .  '"285,921 
Rubber veneer and enamel, ornamenting, T. J. Wheel. See Car wheel. Propelling wheel. Pul" 

Mayall . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 286 034 ley wheel. Wind wheel. 
Sad iron gas heater. I. M. Seamans. . .. . . . .  . .  . . .  286,155 Wick, lamp. L. E. Clow . . . . . . . . . . . . . . . . .. .. . . . . . . . . .  285,971 
Safe. burglar,proof. E. Stockwel l  . . . . . . . . . . . . . . . 286,088 WindmiU . W. P. Badger . . . . . . . . . . . . . . . . . . . . . . .. . . . .  285,948 

��l��
a�;�����t�r:.hole. °CI71l§. t��MA'6�fi.hWt}� capi-

557 W. Chicago Ave., Chicago. Ill. 

Sosh fastener, J. Outhwaite . . . . . . . . . . . . . . . .  • . . . .  285,919 Wind wheel. J. M. Boyd . . . . . . . .  . . . . . . . . . . . . . . . . . .  285.960 
Sash holder. J. Felt . . . . . . . . . . . . . . . . . . ... . . . . . . . 286. 1 25 Wire barbing machine, D. C. Stover . . . . . . . . . . . . . . . .  285.855 P�it:n�:lSi:2iJ�Pl���:��o*���1>��W�rd8.�'M'¥:r��1f. 
Saw. drag. O. �·achmon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 285.982 · Wool washing machine. T. J. ;\\uIlings . . . . . . . . . . . . .  285.831 
Sawmill dog. C. E. Clark . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  285.009 Wrench and stretcher, combined, W. A. Irwin . . . .  285.902 
Sawmlll dog. W. J. F. Liddell . . . . . . . . . . . . . . . . . . . . . .  285,824 
Sawmill set works. F. J. Korte . . . . . . . . . . . . . . . . . . . . .  286 .022 
Sawtooth, insel't·ibJe . 'I'. J. Thompson . . . . . . . . . . . . . .  286,091 DESIGNS. Saws. kerfing gauge for. W. C. Jones . . . . . . . . . . . . . . . 286.018 Brush handle, J. B. Edson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,381 Scale, weighing, F. I. Hitchcock . . . . . . . . . . . . . . . . . . . 285.815 Carpet. A. L. Halliday . . . . . . . . . . . . . . . . . . . . . . . . 14.332. 14.333 Scraper. road, L. D. York (ri . . . . .  . . . . . . .. . . . . . .  10 390 

, Secondary battery, Plante's, S. L. FOx . . . . . . . . . . .  : :  285:807 c�rpet, G. W. i 'iggott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " . . .  14.342 

Seeding lIl�chine. Rude & Swope . . . . . . .. . . . . . . . . . 285.845 I FIre scre.on: W. H Hoyt. . . .. . . .  . . . . . . . . . . . . . . . . . .  . ·14.338 

Sewing machine needle , H. M. Jenkins . . . . . . . . . . .  286,01 4  i HandkmCh!ef and sc�rf. E. Jansen . . . . . . . . . . . . . . . . .  14,389 

Sewing machine presser foot. E. '1'. Thomas . . . .. . 285,931 Over.hoe. G. A. LewIs . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . 14.341 

Sewing machine trimming attachment 'I' C Rob- Parlor ordament. W. H. Hoyt . . . . . . . . . . . . . . . . . . . . . . .  14.391 

in�:j(Jll . . . . . . . . . . . . . . .  . . . .  . .
: 

. .
.
. .  : . . . . . . �86,153 

Sewing machines, ornamentation of, W. BaehueL 
Sewing machine trimming mechanism. W. A. . ' . . 14,334. 14,335 

Neely . . . . . . . .. .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . ... . 286.146 iype• fQnt of SCrIpt prmtmg, W. W. Jackson . . . . . .  14,340 

Sewing machine trimming mechanism, T. C. ROb� ype ornaments, font of, C. E. Heyer . . . . . . .. . . . . . . .  }4.336 

inson . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  285,164 
Shade holder. O. N. Perkins . . . . . . . . . .. . . . . . . . . . . . . . 286,063 
Shade ornament. Hull & Hoadley . . . . . . . . . . . . . . . . . 285.135 
Shade support. J .  Brannen . .. . . . . . . . . .. . . . : . . . . . . . .  285.964 
Shaft. C. E. Gibbs.. . .. . . .  . .  . . . . . . . . . .. . . . . .. . .. . . .  :185.8 1 0 
Sheet metal spinning machinery, J. Chaumont . . . 286.115 
Shirt; R. H. Hutchinson . . . . . . . . . . . . . . . . .. , . . . . . . . .  286,011 
Shoe. Grist & Patin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 286.129 
Shutter bower. W. Butterfield . . .  . . . .  .. . . . . .  c . . . . 285,795 
Side bar spring. J. Taylor . . . . . . . .. . . . . . .. . ... . . ... . .  286.089 
Signal. . See Nautical signaL Railway sio:nal. 

ftnilway time signal. Torpedo signal. 
Skate roller, E. F. Ballou . . . .  . . . . . . . . . . . . . . . . . . . . .  285. 783 
Skate roller, E. W. Otis . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  285.836 
Smoke consuming furnace, P. W. Frain . . . . . . . . . .  285,887 
Snap hook. Bassford & Mahan . . . . . . . . . . . . . . . . . . . .  285.956 
Soap, manufactllre and prepa,ration of potash. W. 

J. MeQzies . . . . . . . . . . . . . .. . . . . . .. . . . . . . .  " . . .. . . . .  286.049 
Soaps., lll�LllufactUl:e Qf.mJ�dicated and antiseptiC. 

W. J .. . �en�ie5 .. .. . ' , . :. . . . . . .. . . . . .  . . . . . . . . . . . . . .. 286,048 
Soda, grinding caustic, If. P. Harned . . . . . . . . . . . . . 286,182 
eo :e anq beel .edge . b_urnis.hing machine, W. Gor-

don .. . . . . . .  . .  . .  . .  . .  . . . . .  . .  . . .  . . .. . . . .  . .  . . . .. . . . .  286,128 
Spark !\�rester. G. D. Runter . . .  ; . . . . . . . . . . . . . . . . .  285,899 
Spark a.r�e�,ter, H. :)1" •. Smith . . . . . . .. . . .. . . . . .. . . . . . .  285.849 
Spark extinguisher, G. D. Hunter. .  . . . . . . . . . . . . .  285,900 
�pin<\ le  bearing, H .  P. Chase . . . . . . . . . . . . . . . . . . . . . . .  285,968 
Spittoon holder. W. E. Burk . . . . . . . . . . . . . . . . . . . . . . . 286.113 
�PJing. S�e ('ar spring. Side bur spring. 
Sprin� ,plate/3:, machine for bending the eyes of 

�llIptic, J .. S. Pesaenger . . . . . . . . . . . . . . . . . . . . . . . . . .  28;.922 
Stamp. ,pocket han" . P. J •. I 'I'tterson .. . . . . . . . . . . . . .  285 837 
StarclIil1g lIlachlne. E. B. H.urd . . . . . . . . . . . . .. . . ... . . .  285 901 
Steum bQlJer, A. ,\ . Plummer. . . ' " . . . . . . . . . .. . . . . 275,923 
Ste'tlIl boier. base burning, J. Rowe .. . .. . .. . . . .. .. 286.076 
Steam hoiler indicator and alarm. E. J . Coffin .. . . 285,7llS 

TRADE MARKS. 

Baking powder, Jaques, Atwood & Co . . . . . . . . . . . . .  10,615 
Boots, shoes, Slippers, and gaiters, felted WOOl, 

M�rino Shoe Company . . . . . . .. . . . . . . . . . . .. . . .. . . .  1 0.618 
Cleaning fabrics, compound for, S. D. Franklin . . . .  10,613 
Hair elixir. W. Lasson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,617 
Liniment, M. C.  Corbitt . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  10,609 
Metal, pigs·of Babbitt, Granular Metal Company .. . 10,614 
Paper pails, Coats & Evans . . . . . . . . . . . . .  . . . . . . . . . . .  1 0.608 
Preservatives for animal and vegetable sub" 

stances. chemical. C. G. Am Ende . . . . . . . . . . . . . .  10.607 
Roller mills, centrifugal reels. and bolting cloths, 

L. Il. Flechter Manufacturing CQmpany . . . . . . . . 1 0,611 
Soap, white bar. W. G. Crane . . . . . . . . . . . . . . . . . . . .. . . . 10.610 
Soaps, pm'fumery, toilet preparations, and glyce-

rine. J. S. Kirk & Co . . . . . .  . . . . . . . . . . . .  . . . . . . . . .  10.616 
Tooth powdereR. S. ;rhomson . . . . . . . . . . . . . . . . . . . . . . . . 10.619 
Wa2'ons, phaetons. buggies, sleighs, and like ve-

hicles. farm and spring, Fish Bros. & Co . .. . . . .  10,612 

A printed copy of the specification and drawing of 
Rny patent in the foregOing Jist. also of any patent 
issued since 1866. wi1J be furnished from this office for 25 
cents. [n ordering please state the number and date 
of the patent desired, and remit to :,\ Iunn & Co., :;l61 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866 ; but at increased cost, as the 
specifications. not being print.ed. must be copied by 
hand. 

Canadian I-atents may. now be obtained by the 
inventOrs for apy of the inventions named in the rore
going list. at " cost of $40 each. For full Instructions 
address MUlln &; Co., 261 BrQadway, New York. Otb,w 
foreign patents may also be obtained. 

A R E  Y O U  S H O R T  O F  WATER OUt· method challenges investigation. Our ma-
chinery is portable, operated by horse o r  steam 
power. Procures water In earth or rock, anywhere, no matter how 
�reat the drouth. We want namPA of parti el'! wan ting water. Selld 
3c . •  tamp for c,talogue. C. D. Pierce Well Co. , 29 nose St •• N. Y. 

THE 

Woodworking Mach inery. 
:g� �h':,�!:"ia�g�res���it,.�8 Agricultural Works, Carriage and Buggy �hops. and General Wood Workers. Manufact'd by 
Ccj�J��:-J��)tj�).��fi��. ��., 
Ful l  Il2sortment of Perin Saw Blades. 

DUPLEX I NJECTOR .  
The constantly increasing demand for this Boiler Feeder proves its superiority over other machines now in use. Send for illustrated circular and price list. Manufactured by JAMES J EN Ii- S, Detl'oit. lllich. 

C 
P AT E N T  

O L D RO L L E D ·  
S HAfTING . 

The fact that this sbafting has 75 per cent. greater stre�gth, a finer finish. and is truer to gauge, than any otherJn uSe'renders it 'lndoubtedly the niosn,conomical. We are also the sole manufacturers of the C i';L i':RRA'I'II;D COLLTXS' P A 'I'.COUPL I X G, and furnish Pulleys, "Hangers. 
:��ii��t\�� roost aIJPON);;e,? .:ttl,t'tJGrlL'¥'N�.si;'i':,�1�'iJ� on 

Trb5;����:��i�:nva1'l;�:�'&:}�:;gjita. 
lIT StQCkS £I11S shafting in store and for sale by 

Geo. piac:Eachi:e��:-n�.��r�h::.s��:'sft�."fi. Y. 

hand for immediate delivery. ' 

10 Barclay St., N. Y. City. 

� 
.... !·F I R E  -A N D- V E R M I N·! .... 

P R O O F  
Sample and Circular Free by mail. 

U. S. MINERAL WOOL CO., 22 Courtlandt St., No Y. 

PAT E N T S .  
ME�SRS. MUNN & co . . in connection with the pub

lication of the �CIENTIFlC AM I�RIC.A.N, continue to ex .. 
amine Improvements, and (0 act as Solicitors of Patents 
for Inventors. 

In this l ine of business they have had thirty·eight 
years' experience, and now have unequaled facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecntion of applicatiQns for Patents in the 
United States, Canada. and Foreign Countries. Messrs. 
Munn & ( '0. also "ttend to the preparation of Caveats 
Copyrights for Books. Labels, Reissues, Assignments: 
and Reports on Infringements of Patents. A ll business 
intrusted to them is done with special care and prompt
nes�'on very reasonable terms. 

A pamph let sent free of charge, on application, con
taining full informatiQn about Patents and hQW to pro_ 
cnre them; directiQns concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infrin.gements, As. 
signments, Rejected Cases, Hints on the Sale of Pa� 
tents, etc. 

We al80 send. free Qf charge. a SynQPsis of Foreign 
Patent Laws, showing the cost and method of securing 
patents in all the principal conniries of the world. 

ltIUNN & C O . ,  Solicitors o-t' Palents; 
261 Broadway, New York. 

BRANCH OFFICE.�Corner of F and 7th S�t.s, 
Washington, D. C. 

© 1883 SCIENTIFIC AMERICAN, INC
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, ° Mach in ist's and Steam Engineer's 
PRACTICAL CALCULATOR .  

A Compilation of useful rules an d problems, arith
. meticallr, solve d, to�ether with, general information 
:f.,pi::;a�Orl!�S 

s.!'�g 
����� gearing, pulleys and shafts, 

Embracing VALUABLE TABLES an d instruction In 
screw-cutting, vt1lve and link motion, etc., etc. 

By D. B. D IXON. 

N E W YO R K  B E L T I N C  A N D P A C K I N C  C O M P'Y. 

. Emery Wheel. 

The Oldest and Largest Manufacturers of the Orhrinal 
S O L I D  V U L O A N X T E  

E M E R Y W H E E L S .  
A I I  other kinds Imitations and Inferior. Our name is stamped In full upon all our 

standard BELTIN�, PACKING, and HOSE. A d dress ' . 

N EW YO R K  B E LT I N O  A N D  PAC K I N G  CO. ,  
JOHN H .  CHEEVER, 'J.'reas. N o s .  1 3  &. 1 5  P a r k  R ow, opp.  Astor H o u se, N ew York. 

'B X..A.S�". 
, PERFECTLY BAl4NCED, 

1 6mo, llIorecco, 300 pageS,. P.r1ce $2.00� H E N D E R SO N ' S  
I!!IIUBSTXTUTEEI FC>B. FXB.:IiJ ElB.XO:H._ 

S P E C I A L  R E F R ACTO R Y  CO M P O U N D S .  lias Fewer Parts than a.ny other Blower. 
P. H .  &. F. M .  R O OTS, Manufacturers, 

C O N N E RSV I LL E ,  I N D. D. V AN NOS'r�A:ND, Publisher, 
2� Mnrray an" 2')' Warren St,:.eet, J'\,ew York. " CopieS sent by mall on receipt, of price. " . 

WEBSTER'S 
UNABRIDGED. 

In Sh\lep, l\uSsia and;Turkey Bindings. 

" T�E . .  
" W d a' ETwebster-it hI'S 118,000 , or 8; 

3000 Engravings, and a New 
. .. 

, 
Biographical·Dictionary. mHE Standard: in �'t Pllinting Office. 

iL 32,000 copfeirln Public Schools. 
. Sale 20 to :l of!itnr. other series. 

BESTai!! tomaketliFamdY intell
,
igent. 

Best help fOI' S,CHOL;\.RS, TEACHERS and SCHOOLS. 
00 Webster. is Standard Authority with the U. S. , 
Supreme Court. Recommended by the State Sup'ts of Schools of 36 States. " A LIBRARY IN ITSELF." 

The latest editiont in · the quantity of matter it 
contains, is believea to be the largest volume 
published. It has 3000 more Words in Its vo
cabulary than are found in any other Am. Dict'y, 
and nearly 3 times the number of Engravings. 
The Unabridged is now supplied ... at a small ad-

� .  ditional cost, with DE:�U",ON'S 
PATENT REFERENCE INDEX, 

It The greatest i1nprovement in book-making that , has been niade in a hundred years." , 
G. Ie, C. MERRIAM " CO., Pull'ra, Springfi�ld, Mass. 

'66��TS WANTED For the cheapeet and 
best selling book ion the � . Extra.ordmary liberal terms to a.gents. =:I\i� E:�1BRle�.:()s:� C?i�';,�!:'��tt�; 

PATENTABILITY 
-OF-

INVENTIONS. 
BY H� C. MERWIN. 

8vo . . . . . . . . . . . . . . . . . .  Sheep . . . .  ; : • .  ' . . . . . .  ; ;$6.00. ' 
The <>bject of this b('ok · is, first, to' show, what is In 

Itself "patentable in the United States ; an d, secondly, to 
set forth the circumstances and conilitlons which dect 
the right qf an .original inventor to, a patent at the time 
iIui.t his Invention Is complete d. 

T!le ioook is essentlaily praCtical an d useful to patent 
suiicltors an d to inventors as well as to lawyers. 
. It con,tains abstracts of all the Important cases on the 
subject In the Federal Courts, and of the lea ding cases 
In the English Courts. 

LITTLE, BROWN & CO., 
254 Washington Street, Boston , 

OP I U M  
Habit easfiy ctiJ'ed with CHLORIDE OF GOLD LESUf: E. KEELEY, M .D  . .  SURUDN, C. & A. R. R. ' :D"VVXGr:EL«r, .�:u::.:..c:n... 

M A N° H. O O D ! 

Costs less than common re d brick. Practically infusible. Can be ma de In any locality where san d Is foun d. No 
capital for machinery neces.Ilry. Any on�can handle them. Repairs ma de by same material. !3>eclalIY advan
tageous for Iron, Steel, SlIver, an d Lea d Smelting Works ; also tor inner walls of FI REPROOF BUILDIN GS. 
1<'or particulars of manufacture and�l!cense to use, apply to J AIUEIS HEN D ERSON. Bellefonte, Penn. 

' �AB AND FINe GRAY I RON ALSO ST EEL  tAALLE L}:: " CASTINGS Ff\.£��PECIAL -RNS - -- J F INE  TINNING JAP PII1TE:" , AS DEVLIN /r( CO � F IN I SHING . ANNING Ii: "'"''" J TtloM LEHIGH 'WE & AMERICAN ST PHIL' � .  

S I B L E Y &. W A R E ,  
: '  :South Bend, ' Indiana. 

S P E C I A L T I E S : 

1 9i INCH DR ILL PRESSES , 
WHEEL OR LEVER FEED, 

AND GEA.R CUTTING. 
PRICES REASONA BLE. 

llEltlGAN STEAM GAUO E  CO . ,  
Original Steam Gange Co. 

Bus. Estab. In 1851. 
Incorporated in 18M. 

Sole Manufacturers of the 

IMPROVED 
TIIOMPSON 

I ND ICATOR 
PLA NIMETER AND 

PANTOGRA PH. 
36 Chardon St., 

BOSTON, MASS. 
Sen d for New Il:ustrate d PrIce List an d name this paper. 

J. C. BLAISDELL, Prest. , 
E. BURT PHILLIPS, 1'reas. H. K. MOORE, Supt. 

Ste e l  Cast i n gs 
From !4: to 15,000 lb. weight, true to pattern of unequale d 
stre'lruh, toughness, an d durability. 20,iiOO Crank Shafts 
li�

d 
SU�ri��� ��:�ls

01t!��r�:TI (1��fuf:s
nni��n�r�6� 

cjrcu�'H�Mf�1't.IIs;'l'EET' CA "ITIN H8 C O .,  
407 Library St., l'h!la delphla, Pa. 

!.I'F'G OPTICIANS. 
SlJRVIIYING INSTRUMENTS : 

Transits, Levels, Compasses, 
Chains, Tapes. 

DRA WING INSTRUMENTS, 
Separate and In cases. Scales; = P Arlgles,Curves, T-squares, MiCl'o, • "cope� Telescopes, 0tera and 

, "1E1I1i� 11 . r���oilll8':'':i M�!�nri�
te

�':."; ... "'ometers, Self-reglsterlM, Ther-
=�:[:rB��f�::t�?Rh�fur-oO�1�iY:: B1Iferle:,

t
::t�! 

nets, etc. Sen d for an d specify (SA -catalogue), 192 pages. 

MAT H E M AT I CAL 
. INSTRU MENTS 

AND 

Drawing 
i Materials 
I The largest 

AND 
BEST STOCK 

IN THE 
United States 
Prices and lllus
trated Catalogue 
of 19Ii pages sent 
on application. 

-ALSO
Sample Books of 
DrawingPapers. 

QUEEN " CO., Philade l phia 

@� ) CARY &, M O EN � 
DTE RE OfCYO£SCRIPTION @Jc>.' 'U 
234- �L2�kT. EVERY & sTEfL SPRINGS. NEWYORK CITY 

S. S. TOWNSEND, Gen. Agt. ,22Cortland St .• 9 Dey St.. 
ff�K1E�G�O& ����

n
3eit�:A�!:

o
�8::; :;::� 

.. NE"VV YC>B.H.. 
SEND FOR PRICJ;:D CATALOGUE. 

SEND To LONDON.BE RRY�,ORTON 
--� P H i LA pA F O R ---
THE BEST BAND SAW BLADE 

N E W  H AV E N  M A N U F A C T U R I N C  CO. 
N E W  H A V E N .  C O N N  • •  

MANUli'AC'IDRERS OF IRoN WORKING 

MAOHINE TOOLS 
Lathes, Planers, DrillS, Shapers, ete. 

ILLUSTRATED CATALOGUE ON APPLICATION. 

WITHERBY, RUGG & RICHA RDSON. Manufacturers 
of Patent Wood Working Machinery of every descrip
tion. Facilities unsurpasse d. Shop formerly occupie d 
by R. Ball & Co .. Worcester, MaR.. Send for Catalogue. 

SPEAK I NG  TELEPH O N ES .  
'I'Im ADmlUCAN Imu, 'l'm,Jo:PIIO N �: COAI PA N Y, 

w. H. FOUBES, W. R. DRrY"R, THIr.O. N. VA IL, ROCK BREA KERS AND ORE CRUSHERS. Prellident. 1'reaswrer. e .... Manager. 
an d Ore Crushers con- Alexander Grabam lIell ' s  patent of March 1, 1876, 

��: :;.!',;l�M�nm� ?:Cf:gj� �lgr��'i.'E:::lo�°(j:�tgri
e
¥ef�����:'�l'.";'l::l:,t 
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W A T C H M A K E R·S. 
Before buying, see the Whitcomb Lathe and tbe Web
ster Foot Wheel, made by the AMERICAN WATCH 
TOOL CO., Waltham, Mass. 

F R I C T I O N  C L U T C H  
P u ll eys a n d  C ut-off Cou p l i n gs. �AS. HUNTER & SO:!il, North Adams, Mass. 

PORTABLE AND STATIONARY 
ENGIN ES AN ll BOILER�� 
�p��? /fa �ot r..'ltfoDs!J;'i'�o��cil�� Fire Box, no 

SKINNER & WOOD, Erie, Pa. 

Leffe l Water Whee ls ,  
With lmpo,·tnnt Improvements. 

11 ,000 IN SUCCESSFUL OPERATION. 
FINE NEW PAMPI!LET roa 188S 

Sent free to those interested. 

JAMES LEFFEL & CO. , 
Springfield, Ohio. 

110 Libel·ty St.,  N. Y. City. 

THE UTILIZATION m' W ASTE. -BY 
P. L. Simmon ds. A very comprehensive an d interest
Inlf review of the various waste pro ducts that are at 
present being put to use in the arts an d in dustries. 
Animal Wast •. -'-The utilization of the bones, intestines, 
skin, feet heads, and tails of animals. Butterine. 
Woolen ci'oth cuttings. ShO d dj' Silk waste. Animal 
refuse of tanneries. Artlllcia leatber. Bloo d from 
���Mg:rr:ip Po�
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Straw. Waste paper. Bft:rous materials for brush mak-
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Wire. 8:,ld t"llIn�s. Photographer's waste. Waste of 
fu��r�.:e:nd 1ts

e �b?'�fo�� �J,lrrw':s�����aJ. B�� 
cussion by the SOciety of Arts. Containe d in SeIENTIFIO AMERIOAN SUPPLEMENT Nos. 3'0 and 311,  
PrIce 1 0  cellts each, or 20  cents for the two. To be haa 
at this office an d from all newsdealers. 

PA.YNE'S A.UTOMA.TIC ENGINES. 
d -.tt CO r"t 
11 ..;J 
;:::I 
� 
;; � 

, __ co c:=:.::_: .. , =4��tr:88 'J:-f a:aeo:,c:;t�1, antDi����n: 
, .. "" '_ ., ... _. with an antomatic cut..otf. Send for I l lustrated fa ,,. for information and prlcea. Box 120'Z' 

B. W. PAYNE & SON� (Jorn1nc. :N. Y. 

MAC H I N E S, 
A nd M ac h i n es fo r Cool i n g  B reweries"  Pork P ack i n g  E sta b

li shments,  Cold Storage Ware h o u se s ,  H os p ita l s ,  etc. 

cult on final hearing in a contested case. an d many in
junctions and final decrees have been obtaine d on them. 
teT���o'i.�::'����n�I��s °iirB�R� E"31���I'i!:�h!�:. ��':. 
Blake. Phelps, Watson, and others. ' 
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can be procured directly or through the authorized 
agents of the compIlD'y. 

All telephones obtained except from this company, or 
its authorized licensees, are infringe.mentis, and the 
makers. seUers. and users will be proceeded 'IgIIlnst. 

Information furnished upon application. 
Ad dress all communications to the 

A ltlEIU()A N II ., ! . ! .  'rE I ,In ' H O N E  C O ltl I'A N Y, 91i !lliIl< ISneet, H o o t  ....  , IUaos. 

W' ONDERS MU!i!ICAL 
OPTICAL ' 
MAGICAL ELECTRICAL MECHANICAL OurMammoth llill8trate dCatal,,!!"ueofabove Fa: .::.:��:�ri=��!�fHf�1f:g�':,�t��t� AGENTS WANTED M�(Jtcc.l1f�il:iks 1Ii0 pages, including Photo. and Lecture, t OC. 

H A R B A C H  O R C A N I N A C O .  809 FILBERT STREET, PHILADA.., PA.. 

$72 A WEEK, $12 a day at borne easily made. Costly 
Outfit ftee. Address TRUFr& Co., Augusta, Me. 

' �  
, SEND FOR ILLUSTRAT�D AND DESCRIPTIVE CIRCU�AR�. PEBFEC7' . . PICTET ARTIFICIAL IC� CO. (LImIted) , . .. , NEWSPAPER FILE P. O. Box' 3083. "142 GreenwlCh St., New York City, N. Y. ' . 

CO N T I N E N T A L  W O R K S ,  B R OO K LY N ,  N .  Y. 
DUe'S MECH;ANICAL ATOMIZER OR PULVERIZER, F¥fi��'1i��\WR'¥'; 88ft'W:�'6J,o��trflJ<b"�h�:l:r&R
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t ls simple and, not lIabJe to Ifllt out of or d

.
er, revolVing, sh(>ll being 

cOnstJ;"1lete: d of S emens-Marlin steel
l 
and.all parts mechanical In desll!D and of first-class 

ilollllti1J.ct1on; elght,!i,OOO lb.; 
,
heav estllleC

,
e, 1;000 lb. : It will I>

,
UIVer1z8 f T O 1 0  TONS 

° IN ' TEN H O>URIS' w:n;h OO B. P. • For oIicuIara &I1d full particulars. _.,plytEr or address .. , . - , - .  , . , 'THO IS. F. ROWLAND, i!!ole MaJillf'l', -nt'ookIYu; N. x. 
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an"! price redu('e d. �ubscrtberS to the SCIE"TIFIC AM
ERICAN an d SCIE..'ITIFWAMERICAX SUPPLEMENT can be supplied for the low prioe of $1.50 by mall, or $1.25 at the i/ftlce of this paper. Hea.",. boar d si des ; inscription �ENTlFIC/AMERlCAN," In gilt. Necessary" ipr every one who wishes to 'preserve tlie paper. . 
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D iamonds // Carbon' 
lusitle IJag-e, ea(�h ill se l'tj�)]l .. ..  _ 7.') cents a line .. 
HncJJ;. - I'ng-e, eac h insertion .. .. ..  51.00 a line. 

(About eight words to a line.) 

JENKINS PATENT VALVES 
GATE, GLO BE, AN(;],E, C HECK, A ND SAFETY. 

Manufactured of Best Steam Metal. 
We claim the following advantages over al l  other Valves and Gauge Cocks now In use : 
1.  A perfectly tight Valve under any and an pressures of steam, oils, or gases. 
2. Sand or grit· of any kind will not injure t�e seat. 
3. You do not have to take them olf to repair them. 
4 They can be repaired by any mechanic in a few minutes. 5: The elasticity of the Disk allows it to.adapt itself to an imperfect surface. 

For all kinds of 
M echanica! Purposes. 

Carbon for Mining Drills Engravings may head advertisements at the same rate pet line, by measurement, as the letter pres6. Adver· 
tisements must be received at publication office as early : as Thursday morning to appeal' in next issue. In Valves having ground or metal seats,. should. san!! or grit g�t ul'on the seat It is impOSSi

ble to make them tight except by regrIndlnfl'. WhICh IS expenSIve If done by hand. and if 
done by machine soon wears out the valye ; and in most cases they have to be disconnected 
fr¥�e tY:J1lri�sh1;t

e
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s
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a
i�e:ari�l:ctured under our 1880 Patent, and will 

A SPECIALTY. 
Best qUali�ri��.

the lowest 

The Oldest Established 
House in the U. s. 

NATIONAL STEEL 
TUBE CLEANER. 

For cleaning Boiler Tubes. Saves its cost every time It 
is used ; indorsed by best Engineers. 

Asbestos Material., Fi ber, Millboard, Pncli:i u2', a n d  Cement. 
Address CHALIlU:RS S PENCE COMI'A NY, 

419 and 421 8th Street, New York. 

Live Foxes Wanted. 
Address P. O. Box 178, Montclair, N. J. 

C O LU M B I A  B I CYCLES 
AND T R I CYCLES.  

New Illustrated (36 page) Catalogue, 
giving ful] description of these ma
chines. sent for 3 cent stamp. . 

'flH E  P O I") E  lU' If' G  (; 0 . ,  
59i Washington St., Boston, Maes. 

T h e " M O N I T O R . "  
A N J<; W  ] , ]  F'l' I N G  A N )) NON

] ,]FTI N G  I N JEC'l'OR. 

Best Boiler Feeder 
in the world. 

Greatest Range 
yet obtained. Does 
not Break under 
Sudden Changes of 
Steam Pres�ure. t 

A I ",o lJOa t e l l t ' 
. -. '!JJ,!!!Al E J E CT O RS 

OR 
Waler Elevalors. 

For Conveying 
Water and LiquId. 
l�utcnt Ul lel''''', ], 1 1 -bl'I('uto}"", et,(', 

:IV .A.. • .I..EI:.A..:IV db :I:>:R.EYFUS. 
Send /or eat.logue. 92 &. 94 L i berty St., New Y o rk. 

stand 200 lb. steam. Sample orders solicited. All Valves sold by us are warranted and are 
stamped JElN :H:.XNS :a:R.OS •• 
7 1  J oh;' Street, New York. Send for Price List A. 79 Ki l by !; t reet, Bostou. 

BOGARDUS' PATENT UN IVEU"AL ECCEN-
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Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever call1lot be ground by other mills, 
Also for PaintsJ wPrinters' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMES BOGAR
DUS, corner of White and Elm Sts., New York. 

THE BEST STEAM PUM P. 
Van D u ze n ' s  Patent !Steam !JoU 1UP • 

Inco�lParable in cheapness and effi. 
ciency. Needs no care or skill ; cannot 
get out of order j has no moving parts. 

A Superi olo Fire P u nlP. 
Instantaneous and powerful, ever ready. 
Available, wherever steam pressure can 
be had. for pumping any kind of liquid 
(hot, cold, sandy, impure, etc.). We make 
tr:a l��'iNt{/1�

s 4Wff :�ltg�;5. ef
a
J'�g�: 

B 0 D�!!��' !� IF���� e��!-��h�!!�!l Manufac-trated Catalogue, address, inclosinll three 3�cent stamps, 

State for what purpose wanted and send for 8atalogue of U Pumps." Vall D uzen & Tift, C i n ci n n ati, _O. 

FOSS I L  M EAL COM POSITI O N ,  
WM. T. COMSTOCK, 6 Astor Place. New York. turer �-------------------- , of The Leading Non·Conducting Covering 

FOR 

Au tO"ll�ltic Engines, 30 to 300 I-Ior ... e PO'\l'e]'. 
ThrottlinlC Engines, 4 to 100 Horse Power. 

Over 45 0 Engines and 10,000 
Horse Power now in use. 

Send for Illustrated Circular and Reference List, and 
AS K O U R  PR ICES ! 

The Westinghouse Machine Co. , 
P I T TS B U R C ,  P A .  

Address, i f  more � 94 Liberty St., NEW YORK, 
convenient, our 14 South Canal St., CHICAGO, 
Branch Offices : 401 Elm St., DALLAS; TEXAS. 

PA 'l'ENT 
J A C K E T  K E TT L E S ,  

Plain or Porcelain Lined. Tested to 100 lb. 
pressure. Send for Lists. 

614 and ia�!�k�i �t.��I�d�?p:hia, Pa. 

A SBESTOS ROI'E PA CKING, 
A S JlES'I' O '"  WICK PA C IUNG, 

A S B ES'rO'" FI,A'l' PA CKING, 
A S UES'I'O S S Il EA'I' Il I N Wo\, 

;\ SBES'l'O S  G A SKE'I'S, 
A S IH:S'I' ( ) 8  BlJ lI , ))I N G  FE r,T, 

Made of strictl y  pure Asbestos. 

H. W . •  JOHN S  M'F'G CO. ,  
8 7  M a i d e n  L a n e, N ew Y or k ,  

Sole ;IIanufacturers· of U .  W .  Johns' Genuine 

A1!�li�1;!�� ]14UNllJ)G, J�VJf1jil' 1,¥p�l� A N I)  HlU LE lt C O V Jm" I N G S, 
J�I ll, �: I' II 00 F (, O A  '1'1 N G S ,  

CEllI l� N 'rs, E'l'V.  
Oescriptive price lists and samples free. 

\\I 'll . A. H ;\ R IU S. 
l'RO V IJ)J'NCF;. R. I .  ( I' A  lUi !'i'l' IUmTl, 

Six minutes walk \ \' est from station . 
Ori ginal  a n d  O n \ )' bu i lde .. or ' lte  

HA IUU�-C()UL l�S J�N(UNE 
With ll arrh' I'ateu ted Improvementl, fl'OIll 10 til 1,000 H. J!. 

I Pen Hold-ers, Pencil Cases. ' 
Elastic Fountain Pens. Over one 
Pens now in use, many of them more 
old. If - no c  sold by your stationer or 
illustrated price list to 19 West 4th St., 

BOILERS, PIPES, ETC. 
With % to � inch thickness It radiates less heat than any other covering does with 2 inches. 
Weighs. very light! is very durable, fireproof, and is 

easily applied. Sold m a dry state by the pound. 
FOS�IL �IEAL (;0., "IS tedar �t" New l'ork. 

Boston Agents. S. c. Nightingale & Childs, 128 Oliver St. 

s:l�lfPt�lE� Wbit°J'e��:��Y�� 
Tables of Yields, Prices, PrOfits, and General Si .. ti.tios. Address 

AMERICAN llIANUF'G CO., 
Wayuesboro, Pa. 

I; BELT OF LIFE. 
Price, 
$6.00. 

Electropathic Association, . Limited, 1 2 .E .  1 4th St .,  New York,; 

THE 
ONLY GENUINE 

GALVA,NIC BELT EXTANT. 
RHEUMATISM. CONSTIPATION. 

OFFICE OF THE 
MANHATTAN PRINTING Co., 

22 Union Square, 
NEW YORK, Sepl. ,'5 ,  ,883. 

Mv DEAR MR. B AKER--J am at 
a 108S how to convey to you my 
thanks for the great relief and 
benefit derived from the use of 
the belt purchased from you last 
week. Only those who have suf
fered from the terrible pains of Inflammatory Rheumatism and 
Neuralgia can appreciate the im
mediate benefit of wearing your 
Belt of Life appliance. It  is an 
old and tri te adage that • seeing 
is believing." If y.0u find any 
.keotics you are at lIberty to send 
them to one who has tried the 
Belt and knows its value . With 
many:AR�Y ST. ORMOND. 

235 2D ST. , J ERSEY CITY, 
Sept. 27,  1883. 

DEAR SIR--I have now worn 
your Belt for a fortnight, and 
can testify to its efficiency as a 
Curative for Constipation, which 
has troubled me for years. You 
can refer any one to me, and I 
shall be pleased to verify this 
statement. Yours faithfully. 

I. KIDD •• 

Professor BAKER, (Fellow of I the Society of Sciences and 
Letters of Art , London ) the 
ConsultIng Electrician of the 
Association, may be consulted 
daily from 9 to 6, free of charge, 

I or by let tel'. Send for Private 
Advice form, post free. 

1:06 E. 23D STREET, 
NEW YORK CITY. 

MR. G. J. BAKER, F.S.Sc.(Lon. ) 
My DEAR SIR--I am utterly at 

a loss how to express my thanks 
to you for the great benefit I 
have received throullh wearIng 
your H Belt of Li fe . r I have 
suffered for some years from a 
very weak stomach, accompanied 
by severe pains in the back and 
loins, but thanks to your excel
lent appliances (which I have 
wor.n for some time), I feel 
entirely relieved, and should re
c�mmend every, person similarly 
situated to procure one immedi
ately. If you feel disposed to 
publish this, you are · at perfect 
liberty to do so. a'nd I remain, 

Yours truly, 
JOSEPH JAMES WILKINS. 

On receipt of Post-Office Money Order, Draft or Currency. for $6, with 25 cts. added for packing and 
registration , payable to G ]. B AKER, Managing Director, THE ELECTROPATHIC ASSOCIATlvN .  LIMITED , J2 East I4th Street, New York (together with measurement round-waist under all clothing), we will forward, 
post-free, to any part of the United States , the BELT OF LIFE, as represented above, for either Lady or 
Gentleman. References can be obtained of our bankers, Messrs. Brown Bros. & Co , Wall Street, N.Y . •  
as t o  our financial position and responsibility. A 4B-page Treatise, entitled ..  HYGIENE, OR THE 
ART OF P R E S E RVING HEALTH " (published at 25C. ), post-free on application. Note address : 

ELECl'ROPA.THlC ASSOCI!.TION, Lilnited, U E. 14th Street, New York. 
IIUBOl'liAV orrICIS : LtDiIoD. 91 EolbDI'II V1I411Ot : rari., U bl. 10000'"rll. B"n .. lII. -

J. DICKINSON, 64 Nassau Street, 
NEW. YORK. 

H A RTFO R D  
STEA M B O I L E R  

Inspeotion & Insuram3i 
C O M P A N Y .  

·W ,  B .  FRAN II L IN ,V ,  P res' t .  J, nJ .  HI,EN, P res' t " 
J ,  n .  P I E R C E ,  See ' y .  

C l arl.'s Noiseless Rllbbl'r Wlleels. 
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Adapted for Tru;)ks. Boxes; Baskets, Tables. 
and work of every kind In Mills. Ware
houses. Stores. etc. Catalogue free. 

GEO. P. CLARK, Winasor Locks, Ct. 

ROO FI NC. 

A. 

OF 

F. Brown's Patent 
FR ICTION 
CLUTCH. 

THE $dtntifit �mttitan 
FOIl, l SS3. 

The Most Popular Stleut i lie 1'81,e,' I II the World. 
Only 83.!.l0 a Yeal', l u e ht d l n g  \, o s t aKe. Weel<ly. 

a� N ll llIbel'liI R Yenl·. 

'l'h l s  wi d e l y  eil'cll l a t ed and splendidly Hlustrated 
paper is published weekly. Every number contains six
teen pages of useful Information, and a large number of 
origina! engravings of new inventions and discoveries. 
representing Engineering Works, Steam .Machinery, 
New Inventions, Novelties in MechaniCS, Manufactures. 
Chemistry. Electricity, Telegraphy, Photo�raphy, ArChi_ 
tecture. Agriculture, Horticulture, N atural History, etc� 

A l l  C l as.es of Read el'� find In the 8CIE� 'rIFIC 
AMERICAN a popular resume of the best scientific In
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstmse terms. To every intelligent mind, 
this journal affords a constant supply of il1�tructive 
reading. It is promot�¥e of knowledge and progress in 
every community whe:';:\,it circulates. 

��el'ms of Sli bsCl' . ;�:�-one copy of the SCIEN
TIFIC AMl!:HICAN will b� \ !  for one year-52 numbers
postage prepaid, to any S1>, ;, 'iber in the United Sta"es 
or Canada, on receipt of f\.� '.;�e d o l l al's u n d  t,,'ell I Y  
e e n  t s  b y  the publishers ; ""'Mit months, $1.60 ; three 
months, $1.00. 

C J u bs.-O n c  extra copy of the SClEl"TTFIO AMF.RI
CAN WIIJ be supplied gratis for every club of five Itltbscribers 
at $3.20 each ; additional copies at same proportionate 
rate. 

One copy of the SCIENTIFIC A'I "RICAN and one copy 
of the SCIE� TIFIC AMERICAN SU PPLEMI'N'r will be sent 
for one year. postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit ' ls by Postal Order, Draft, lIr 
Express. M oney carefully placed Inside of envelopes. 
securely sealed, and correctly addressed, seldom goes 
astray, but i s  at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

�UNN & COo. 
26 1 B roadway, N ew York. 

To J'orei lClI Subscribers.-Under tbe facilities of 
the Postal Union. the SCIE"TIFIC AMERICAN Is now sent 
by post direct from New York, with regularity, to snb
scribers in Great Britain. India" Australia, and all other 
British colonies j to France, Austria, Belgium, Germany, 
RU8�ia, and all other European States j Japan. 'Brazil, 
Mexico, and all States of Central and South' America. 
'Terms, when sent to foreign countries. Canada excepted, 
$4, gold, for SC I ENTIFIC AM ERICAN". one year ; $9, gold, 
for both SCIENTIFIC AMIORICAN and, S i:PPLEMENT for 
one year. This Inciudes postage, which we pay. Remit 
by postal order or draft to order of 

MUNN & CO., 261 Broadway, New York. 

PRINTING INKS. 
THE " Scientific American " Is printed ·wlth CRAS. E)l'EU JOHNSON & CO. '8 Dl'K. Tenth and Lom. bard Sts, Phila., and 47 Rose St. ,  opp. Duane St., N • .  Y. 
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