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LEVELING ATTACHMENT FOR EARTIICARS. 

Our engraving represents a simple and effective attach 
ment for leveling the earth dumped from the cars of a con 
struction train .  The car carrying the apparatus must of 
necessity be the last in the train, and as it is moved for, 
ward, all of the earth discharged .by the train is very quickly 
leveled, saving a great deal of manual labor and doing the 
work more perfectly than it 
can be done In the ordinary 
way, 

Fig. lis a perspective v iew 
of the apparatus in working 
order; Fig . 2 is a partial plan 
view; and Fig. 3 is a detail 
view of the pawl and ratchet 
which holds the parts in 
working position. 

To the forward end of a 
platform car are attached two 
strong wings,  A, which are 
constructed either en tirely of 
iron or of wood tron clad. 
'The pivots upon which these 
wings turn are made rigid by 
ibraces, and each wing is sup· 
ported by two borizontal 
ibraces, B, carrying racks, 
which are engaged by pinions 
whose shafts, C, are jOllrnaled 
in the body of the car, and 
provided with a pawl and 
ratchet for holding them in 
any desired position. Tbe 
forward braces, B, are each 
provided with a pinion , pawl, 
and ratchet, while the rear 
braces are operated by a pin
ion common to both. All of 
the pinion shafts are squared 
to receive.� socket wrench 
provided with a' wheel by 
which the shaft may be turned so as to spread t.he wings a8 
much as may be required, when they will be held by the 
�pawls and ratchets, and the earth on each side of the track 
'will be spread out and leveled as the car is drawn forward 
:aftel' the discharging of the train. As soon as the leveling 
is completed the wings are drawn closely against the c�r, 
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and the wrenches are removed when the cai' is used like any 
other flat car. 

The wings are arranged so that they may be readily re
moved from one end of the car an d attached to' the other. 
The forward end of. the wing i s  inclined inward toward the 
middle of the track, S9 as to remove the earth from the 
vicinity of the track and from the ends of the ties. 

RECORDING GALVANOMETER. 

'rhis invention, in the construction and repair of rail· 
roads, must prove a vahlable acquisition to the means 
already in use for facilitating the heavy work of railroad 
construction. 

Further information may be obtained by addressing the 
patentee, Mr. James Andrews, of Biddeford, Me. 

[$3.20. pel' .-'uuum. 
[POSTAGE PREPAID. 

NEW RECORDING GALVANOMETER. 
BY GEO. M, HOPKINS. 

In making' galvanometric tests it is often desirable to con· 
sider the  element of time, but, as every electrician knows, to 
do this with the ordinary appliances is tiresome, and the 
resu It is liable to be inaccurate. 

The extreme delicacy of the action of the galvanometer 
renders it difficult to apply 
to it any device capable of 
recording the movements of 
the needle without interfering 
more or less with its action. 
Only two methods of making 
the record have presented 

tbemselves to the writer-one 
contemplates the use of photo
graphy ; the other, the applica· 
tion of a disruptive spark from 
an induction coil. The former 
is considered too slow; the 
latter has been adopted and 
applied to an ordi nary vertical 
galvanometer in the manner 
indicated in the engraving. 
The helixes are wound with 
rather coarse wire (No. 22). 
The needle is astatic, the 
inner member swinging in 
the central opening in the 
helixes i n  the usual way, the 
outer m ember being located 
behind the helixes. The ar· 
bor supporting tbe needle has 
very delicate pivots, and Cllr· 
ries It long aluminum index , 
which is counterpoised so 
that it assumes a vertical po· 
sition when no current passes 
through the helixes, and the 
needle is unaffected by terres
trial magnetism. 

The upper end of tbe index swings in front of a gradu. 
ated scale, and is prolonged so as to reach to the middle 
of the cylinder carrying a sheet of paper u pon which 
the movemen ts of the needle are to be recorded. This cy
linder is of brass, and its journals are supported by metal 
columns projecting from the base upon which the other 
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parts of the instrument are mounted. The scale is sup
ported by vulcanite studs projecting from the columns, and 
to one of the columns is attached a clock movement provided 
with three sets of spur wheels, by either of which it may be 
connected with the arbor of the cylinder. One pair of wheels 
connects the minute hand arbor of the clock with the cylinder, 

revolving the cylinder once an hour; another pair of wheels 
connect the hour hand mechanism with the cylinder, so that 
the latter is revolved once in twelve hours; while a third pair 
of wheels give the cylinder one revolution in six days. 

This instrument is designed especially for making pro
longed tests of different batteries in order to determine their 
characteristics. It is provided w ith four binding posts, two 
of which connect the wires of the batteries under test with 
the helixes. The other binding posts arfl con nected respect 
ively with the posts supporting the needle and with the 
journals of the recording cylinder. These posts receive 
wires from an induction coil capable of yielding a spark 
from on e-eighth to one-quarter inch long. 

The induction coil is kept continuously in action by two 
Bunsen elements, and a stream of sparks constantly pass 
between the elongated end of the ind�x and the brass cylin
der, perforating the intervening paper and making a per
manent record of the movement of the needle. To ren
der the line of perforations as thin as possible, the end of 
the index is made sharp and bent in ward toward the cy
linder. The spur w heels are placed loosely on the arbor of 
the cylinder, and the boss of each is provided with a set 
screw by means of which it may be fixed to the arbor. 
This arrangement admits of giving to the cylinder e ither 
of the speeds , as may be required. 

The paper upon which the record is to be made is di vided 
in one direction into degrees and in the other into hours 
and minutes. The hour and minute lines are curved t o  
coincide with the path o f  the end o f  t h e  index. T h e  greatest 
strength of current being indicated by the greatest deflec
tion from the central line of the record sheet, the approach 
of the i ndex toward the central line indicates a diminution 
of the current, which is faithfully recorded by the passing 
sparks. 

These records may be duplicated by using the sheet as a 
stencil and employing the method of printing used in con
nection with perforating pens. When the tests are of long 
duration the action of the induction coil is rendered in ter
mittent by an 3utomatic switch connected with the clock. 

This method of recording may be applied to the electrical 
dynamometer, to electric meters, and to the more delicate 
galvanometers; and substantially the same device may be 
applied to recording thermometers, barometers, and other 
delicate meteorological instruments. 

.. 41 •• 
A New FeJ'ry House. 

The Hoboken Ferry Company have in process of con· 
struc tion at the terminus of the Delaware, Lackawanna, and 
Western Railroad. at Hoboken, a new ferry house, w hich, 
from its quaint, Queen Anne style of architecture, attracts 
considerable attention. The roof presents the curious ap
pearance of being covered with snow. This is produced by 
the use of H. W. Johns' asbestos roofing, which is being 
extensively employed on factories and public buildings 
throughout the country. The snow-white roof, in contrast 
w ith the brilliant color of the walls of the new ferry house, 
gives a striking and showy effect to the structnre. 

.... , .. 
M. DE LESSEPS does not believe in the efficacy of quaran

tines. He recalls that in 1834-5 in Egypt, although the 
foreign consuls managed the quarantine on the coast, they 
were un able by the most severe precautions to prevent the 
introduction and development of the worst plague that ever 
ravaged the Orient, carrying off in eight months one-third 
the population of Lower Egypt, particularly around Alexan
dria and Cairo, while it made no victims in Upper Egypt, 
although there was daily communication between the two 
parts of th e country. He believes that sanitary precautions, 
improvement of food, air, and water, cleanli ness, and tem· 
perance are the best preventives against contagious dis-
eases. 

Dr. Holmes 011 Spelling ReCorm. 

Dr. Oliver Wendell Holmes says, in a letter to a member 
of the English Spelling Reform Association; I should not 
care to be an obstrncti ve {if I could be) in the way of any 
well organized, scholarly attempt to reform our English and 
American language. But you must allow a fair share of 
old square· toed prejudices in  their personal likings to old 

square-toed people. I hate to see my name spelled Homes, 

yet I never pronounce the I. I know from old Camden that 
its derivation is from the word holm, and I want the extra 

Jtitutifit �tutritau. 
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THE TELEPHONE ON THE BA'fTLEFIELD. 

The development of the telephone has been so rapid and 
so recent that It has not yet been extended to all the fields 
of usefulness for which it is destined. Thus we believe it 
has not only never been used in actual battle, but it has had 
few if any opportunities to show its capacity even upon the 
fields of mimic war, Grand Army reviews, and mock battles. 
Yet'it is evident tbat no more important use could be found 
for it than a great commander could make in a general en
gagement. In these days when a plan of battle includes the 
management of three or four great armies on each side, all 
under one head but scattered over wide areas and separated 
from each other by great distances, it is necesBary that the 
co=ander-in-chief should have the most rapid communica
tion with his different corps commanders, and be able to 
judge of the situation at-any given point by reports i nstan
taneously conveyed. In recognition of the importan ce oi 
this necessity there are signal corps and telegraph brigades 
attached to the army staff of all great countries, but up to 
the present time they do not seem to have appreciated the 
telephone sufficiently to make it an important part of their 
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affairs at any given point, even though there may be no offi
cer present at that point having the experience and judg
ment necessary for forming a proper estimate of the condi
tion of affairs. The telephone, conveyi ng the sounds of the 
battle, would enable the general. to determine by the charac
ter and rapidity of the fire at that point how serious the situ
ation was. Again ,  if a general of division defending an im
portant position far distant on the flank should be killed, 
and the casualties among the brigade commanders should be 
heavy, it might happen that the senior officer living might 
be not sufficiently acquainted with the field, or not of wide 
experience enough to handle properly the force l eft under 
his command. In such a case the ·general.in-chief would be 
able to give all necessary instructions and orders direct from 
headquarters. 

Moreover, this instrumen t  cannot fail to diminish the 
danger to the general in  command. It will not be neeessal'Y 
for him to advance to points un der fire in order to confer 
with his corps commanders. Of' course no general would 
hesitate to expose himself wherever the n ecessity existed [or 
so doing, but inasmuch as the fate of an army may depend 
upon the life of the commander, it is desirable to reduce to 
the minimum the possibility of his sudden taking-off. As 
an example of this the case of Gen. McPherson may be 
cited. When Gen. Hood relieved Gen. Johnston in the 
command of the Confcderate Army before Atlan ta, he made 
a sudden violent attack upon Gen. Sherman's left. Just be
fore the attack, Gen. l\lcPhcrsoIl, who commanded the Army 
of the Tennessee, was feeling anxious about the position of 
the enemy, and he rode to the furthest line of pickets to get 
information .  Following the advanced line toward the lett, 
he was at the extreme front when Gen. Hood's onset was 
made and he was killed in the first ten minutes of  the action. 
Deprived of the commanding general, the Fifteenth Corps 
was routed and swept back upon the Seventeenth, and for a 
time there was every reason to fear that the whole position 
would be carried , i nvolving a serious defeat to Gen. Sher
man and possibly changing the whole subsequent course of 
the campaign. Haa the telephone been in use from the front 
line to Gen. McPherson's headquarters, the latter's life 
would not have been lost. 

The important requisites of a telephone for army use are 
that it shall be simple, not easily deranged, and able to stand 
Tough usage. There is no reason to doubt that these essen
tials can readily be obtained, and then the constant use of 
the telephone in all army operations will be assured. 
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drugs, dye�, and medicines, about half our imports are free 
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which lIere from abroad to be manufactured involves the Much larger parasites, anImal and vegetable, have been been due to temporary causes, not to uniform conditions. 
use of a large amount of capital and the employment of a sought for, but sought for to. no purpose, exce�t to thor- Here, then, is given the change in the tissues, a living 
great number of hands, whether the manufacture be only so o.u�hly es:abbsh tbe fact that Insects and the o�mary para- thing known to produce such changes discovered, and its 
far carried out as to. produce leather, or whether, as with SItI.C fungt on plants were not the �ause of the. disease. Bac· active agency confirmed by trial. Is it not more than prob
the greater proportion, it is carried forward into tbe making terIa have not heen known as actIve agents In the destruc.. able that the bacteria really cause the disease? 
of boots and shoes. In 1878-9 we .had a full average im. tion of living plants, and microscopical investigations have The experiments above referred to (inoculations) were 
port, amounting to $15,959,017, but for 1879-80 our receipts not usually been of the peculiar kind to reveal them. But made during July and August, 1880, and papers based upon 
were far greater than ever before in the history of the coun.. these organisms do occur, and ma� always be found !n the these and previous investigations were read by the author 
try, footing up $30,002,254. In the other articles free of bark of pear trees actually undergomg the change whICh we before tlie recent meeting of the American Society of Micro· 
duty which enter most largely int.o our manufactures, we call blight. They multiply with rapidity and become ex- scopists, at Detroit, and of the American Assoeiation for 
find that the imports of India-rubber and gutta percha have cessively numerous, thousands in a minute drop placed the Advancement of Science, at Boston. Examinations 
increased from $6,068,088 to $9,606,239, rags for paper. under 0111' microscope. They move to and fro with a have singe confirmed an expressed opinion that the disease 
makers from $2,402,457 to 5,474,737, raw silk from $8,371,- slow, undulating, twisting, tumbling. motion. They grad. of the peach tree, known as the "yellows," is also due to 
'025 to $12,024,699, and block, bar, or pig tin from �2,312,297 ually elong�t�, becoming two 

,
or three times as long as wide, bacteria. The peach tree parasite, if such it may be called, 

to $6,223,176. The large capital and increased employment a�d t�en dIVIde transversely �nto two equal parts, the joi�ts I is less in transverse diameter, being only 1 mm. (0'0000343 
of labor necessitated by this larger use of raw material reo Ch�glllg together ,for s?me tlme,.but eventually separatmg I inch) thick, and has shorter articulations. The length of 
quiring'so much work to fit it for the requirements of the entIrely. The flUId WhICh con tams them may become dry what seems to be the typical form is 3'5 mm. (0'0001202 
public will at once be evident. and the life processes of the minute things apparently inch).' The physiological effects seem to be very nearly the 

When we come to the imports of dutiable goods, how. stopped for an indefin�te length of time, when, by the addi.. same. The stored starch is destroyed and the cells left 
ever, such as are generally brought here in compptition tion of water, they recommence their movements and other· otherwise intact. 
with the productions of our own manufactures, we find in wise exhibit the phenomena of life. -----_4H-' ...... ....... ------

most branches an increase quite as great as that noticed in Upon careful examination of the tissues of infected trees, DESTRUCTION OF OYSTl;RS BY PETROLEUM:. 

our imports of free raw materials, a fact which would tend we find that the stored starch grains gradually disappear. 'rhe setting up of a large petroleum refinery on the shore 
to discredit our general industt:ial prosperity were it not The protoplasm may not be destroyed, and the walls of the of San Francisco Bay has been followed by the destruction 
that we have such cumulative evidence to the contrary, and cells are left in most cases without tbe slightest trace of per. of the shell fish along a wide reach of shore and the driving 
can see that these increased imports, bought from the super. foration or other injury. The disease is pre·eminently one. awa.y of the shoals of food fish whicb formerly gave occu
abundant proceeds of two bountiful crops, are but supple. of the bark. The wood, except in the case of very young pation and profit to many fishermen. The question has 

menting demands upon our own manufacturers which the shoots, is not affected. The water from the roots, passing been before the California Academy of Sciences, and the 
latter find themselves unable to fill. Thus, in cotton manu. as it does through the wood, may, and often does, ascend evidence produced seems to be conclusive that the waste 
factures, although the mills at Fall River, Lowell, and other for months to living leaves above, while the bark is dead and refuse of the oil works floated upon the water and 
places, have been producing more goods than ever before, entirely around the stem or branch for several inches or washed upon the shores are the sole cause of the heavy 
our imports for 1879-80 were $29,929,366, as against $19,. even feet. The upper portion of course ultimately dies, losses to the fishermen and markets of San Francisco. 
928,310 for the year preceding. So, too, in nianufactures of unless as lDay happen when the cambium is not destroyed, A corresponding conflict of interest prevails in this reo 
wool, although our impor,ts have increased from $24,355,ROl a new bark is formed underneath the dead one. The leaves gion. The oil works at Hunter's Point have had the effect 
in 1878-9, to $33,911,093 in 1879-80, the home industries are invaded by the destroyer, but the sudden destruction of spoiling a wide area of· shore and river-East River, Hell 
in this line have been remarkably prosperous. In iron and often witnessed is especially due to the girdling effects upon Gate, and beyond-which once produced large quantities of. 
steel and their manufactures the business has not been so the limb or trunk. fish, oysters, and clams. The oystermen and fishermen of 
steadily prosperous as in some other branches, because of T':!e progress of the disease in the tissues of the plant is Newark Bay and the adjacent waters complain that since 
the intense speculative fever which dominated that market always slow. The bacteria are not carried by the circu. the oil works have been established at Constable Hook the 
during a great portion of the year, but there was a great lation in the fluids of the tree, but gradually work tbeir way refuse oil from them has almost entirely driven the fish 
improvement in the many industries embraced in this line by their own powers of movement through the imperforated from those waters and has seriously injured the oyster crop .. 
as compared with the condition of the trade for the year walls of the cells. . These walls must present an almost un. Just now they are complaining bitterly against the proposed 
preceding. It is to be particularly noted also, ill this con. surmountable barrier .to their progress from cell to cell. extension of pipe lines in the waters of Newark Bay and 
nection, that while our increased imports of this class were Indeed, the puzzle really is how they get through at all. the Hackensack River. The oyster trade. of the bay is im-

I Id d th 11 II b . d . h ' mense, it being. one of the best of our northern fields for enormous, by far the largest items were of pig' and old and n 0 woo e ce wa s ecome pIerce WIt mInute 
b t h thO • t . th 11 . . oyster seedlings. - The fear is that the leakage ' from the s.crap iron, which, considering the work necessary to turn pores, u no suc mg eXls s m e ce s contamIng the 

them into .marketable products aH finished goods, may pro- stored materials upon which the bacteria live. The walls of pipes will injuriously affect if not entirely destroy this im· 
perIy be considered as raw material. In fact these two such cells, though permeable by water, have no openings portant industry. The fear is not without just foundation; 
items alone constitute more than half our' imports of iron which the highest powers of the microscope reveal, eit.her but the petroleum industry is of such o�erwhelming magni
and steel and its manufactures for the past year, figuring before or aft�r the change produced by blight. The thick tude and importance, and is operated by such heavy com· 
for $27,956,144, as against $2,054,885 in 1878-9, while all cells of the libel' (ba8t) or inner .fibrous layer Rre really binations of capital, that it is doubtful whether, even by an 
our other imports in this class, such as castings, steel and proof against the invasion by the bacteria. Not unfre· appeal to the State Legislature, the New Jersey fishermen 

iron rails, machmery, cutlery, files, saws, and tools, foot up quently a continuous layer of these cells separates the will be able to arrest the evil which threatens them. 
d" d f ..... ,. 

to but $26,757,844 in1879-80, as against <II! 7, 392, 363 in 1878-9. Isease parts rom those perfectly healthy. It may be 'II' The Trans-Sahara Railway. 
When we turn to the other side of the account, however, that the progress of the malady is thus checked in some On his return to Marseilles recently, the chief of the Trans-

and look at the items which make up our increased exports, plants, while in others, with less bast, its course is uninter· Sahara Railway expedition, Colonel ]'latters, reported the 
it is not at all surprising to find that in the shipment of rupted. practicability of a route about 200 kilometers south of EI 
manufactured goods we have only just about held our own, In the fermentation which occurs of the starch, and pre- Golea, in 24° north latitude. The expedition found a rea
and that our larger shipments are almost entirely iI). grain, sumably of other carbonaceous materials, carbonic acid, sonable amount of water, never having been three days 
cotton, and provisions. Of the latter we had an 'tinprece· butyric aCId, and hy�rogen are formed. This is very dlf- without it, and in the course of·the exploration a lake was 
dented abundance, and the marketing thereof furnished the ferent from the results of putrefaction or ordinary decay, discovered full of fish and surrounded by vegetation. The 
people with the abundant means which has enabled them to and especially indIcates the agency of bacteria, for the general character of the soil was a hard sandstone, though 
purchase so freely of manufactures. On this account the butyric fermentation is only known as a consequence of for 80 kilometers there was an arid belt of very hard li me
ambItion to bu'tld up a trade in our manufactured goods in their action. stone. The whole country is much infested with snakes and 

.foreign markets haR been, this year, to a great extent, held Having now indicated the changes which take place in lIzards, and among the wild animals were antelopes in great 
iu abeyance, in the presence of an actIve and generally more the still living but infected cells, and having found an organ· numbers. The tamarisk tree grows luxuriantly in the SalIara, 
remunerative home trade. Of course tbis has been only a ism capable of producing these changeR, it remains to show acquiring a development of three and a half yards in cir
temporary condItIon, to be probably followed by more that this organism really does cau8e the phenomena ob· cumference. The price of salt is enormous, 100 kilos o{ 
earnest efforts tban have ever before been made to enlarge served. The proof is direct .and it is believed conclusive. this necessary article being valued at four slaves. As each 
the sale of our manufactures abroad, for, aside from the It consist,g in artificially iniroducmg the bacteria into the slave is estimated at 900 francs, the cost of 2U pounds of 
fact that we can hardly expect a continuance'o( such mag- healthy bark of living trees and noting the results. If in a salt is about 288. Colonel Flatters met with great friendli. 
nificent harvests, the great enlargement of our manufac" great number of cases the disease follows such inOCUlation, ness on the part of the Tovaregs, and he entertains no doubt . 
turing facilIties during the past year will compel those In. plainly spreading from the minute puncture required, and if as to the feasibility of the project. 
teres ted in such lines to seek wider markets, If they would we are reasonably certam no other active agent is thus in- 4 , ••.. 
plac() their' trade on a permanently prosperous footing. tt'Oduced, can the conclusion be avoided that the bacteria Tin In Maine. 

There never has been a time more propitious than the pre. which we see multiplying ',and spreadmg from cell to cell, Refe).'ring to our recent article on tin mining in Maine a 

sent for the putting forth of the most zealous efforts I� thIS do certainly cause the observed changes, and thus the dls- correspondent In that State writes that the promise of the 
dll'ection. Labor IS comparatively cheap, but at the same ease? ThIS has been done in the most careful manner, and, mine at Winslow continues to be most encouraging, indeed 
time all the neceSSIties of lIfe are sold at such reasonable In case of the pear tree, has been followed by dIsease in far better than that offered by the best Corn�all mine at an 
rates that the condition of the workman IS much better than sixty·three per cent of the InOCulatIOns! equal depth from the surface. He· adds that .. with every 
in former years, when we had a vitiated currency and wages In a few Of the operations small pieces of diseased bark day's work the seams are widening and rapidly converging 
were much higher; American manufacturers, too, have now were inserted as in budding, but in most cases the inocula· towards what must at no great depth prove a champion vein 
won such a position 1D most of the markets of the world that tIons were performed by dipping a needle or sharp pointed . of large dimensions. ,. 
they will not have to encounter the prejudices which were knife into the fluid (distilled water) containing many bac- Our correspondent is of the opinion, however, that the 
formerly a chief obstacle in developing foreign trade, but teria taken from diseased trees, and thrusting .the wetted western portions of the State give indications of more valu· 
they will find customers everywhere not only willing but instrument into healthy bark. As a counter check a clean able deposits of tin. In this region are extensive belts of 
desirous to meet them on grounds which cannot fail to be needle or knife was frequently inserted in a similar manner gneissoid ledges interspersed with fluorspar, and in several 
mutually advantageoWl. in the bark.' . places in Cumberland county fine specimens of cassiterite 

4 , • • .. In a row of fifty.five pear trees, three years old, certain 'have been taken from what appear to .be well defined 
HORSE RAILWAYS IN EURoPE.-Ten years ago the horse evidence of· blight followed in sixty·three per cent of the seams. Some of these seams were laid open in rock cuttings 

railway, or .. �ramway," was scarcely known iil Europe, inoculations with bacteria, in no' case from the punctul'e I for railways'some years ago, but those who did the blasting 
Now there are fully 700 mi19s of "tramways" in Germany, �ith a ?lean instrument, and in one case only spontaneously. ] knew nothlDg of mhleral ores, and the geologists were 
Great Britam, France, and Belgium �. e., Without conscIOUS Introdu,ctIOnby myself. Manyap- 100kIDg for other things. 
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TOOTHED-WHEEL WIRE FENCE. 

The engraving represents an improved wire for wire fences 
recently patented by Mr,. Jacob Stoll. and being introduced 
by Messrs. Jacob St oll & Co. , of Fountain City, Wis. In 
this wir� the usual l'igid barb is replaced by a toothed wheel 
which is capable of revolving, thereby avoiding injury t o  
cattle which may come into contact with it. while it affords 
a perfect barrier to the passage of either large or small ani · 
mals. 

The wire, as will be seen by reference to the engraving, is 
maue with alternate twisted and looped sections, the latter 
being pressed inward at the middle to form bearings for the 
spur or toothed wheels  and to receive the wires which bind 
the two sides of the loop together and 
also form tbe main support of the toothed 
wheels.  

Fig. 1 .  shows a portion of the wire com· 
plete, and Fig. 2 shows the parts in de
tail. 

This form of fence wire has a great 
advantage over those having fixed barbs, 
as the toothed wheels simply prick the 
animals without tearing their skin or 
flesh. 

Further information in regard to this 
invention may be obtained by addressing 
Messrs. Jacob Stoll & Co. , as above. 

.. _ .. 
Another Siukluj!; Railw-ay. 

An addition must be made to the list of 
railway submergences printed in this paper 
some months ago. One day last summer 
a strip of railway, eight rods in length. near Ra.venna, Ohio, 
suddenly sank, leaving in its place a pond out of which 
flo wed a stream " the size of a barrel, " bearing large num
bers of white shiners, sunfish, and rock bass. Gravel, to 
the amount of 4, 000 loads, was thrown into the opening and 
a new bed made for t.he road ; but the work was no sooner 
completed than it followed the original part into the same 

$ titutifi t  �mtritau. [OCTOBER 30, 1 880. 
The Gabble of Science. I such slight density that no moisture is felt even in the midst 

The tendency nowadays to bow down to science, and to of a cloud. Waves of fog roll vIsibly by and fold one in their 
measure everything by its scientific standing or importance, white embrace, but leave everything dry ; dampness is a 
has a ridiculous side as well as a good one. The London thing unknown. The hygrophant morning and evening re o 
Thne.9 comments as follows : cords from 85° to 96° of moisture, a very large percentage ; 

",The popularization of science has its drawbacks, and yet no dampness is felt on dress or Akin. The springs are 
perhaps not the least of them is the sort of worship, analo· delightfully cool. The one nearest the hotel is only 130 above 
gous to that of very young ladies for the curate of the freezing. Ice is unneeded here. 
parish ,  which is offered by silly people to those who are- • • • • • 
or, more frequently, who are supposed to be-the chief NEW INVENTIONS. 
representatives of scientific learning. The absurdities of An improvement in hand trucks, patented by Mr. William 
the so-caned restheticism are not peculiar to gentlemen who May, of Binghamton, N. Y. , consists of a double hook 
lunch upon the sight of a lily, but have their close analo- hinged on the lower part of the truck frame, so that it may 

1'�.1. 
J 

TOOT,HED·WHEEL WIRE FENCE. 

be thrown up or open to rest npon the toe 
or end cross bar of the device, and oper
ate, in combination with a hook that slides 
on the central longitudinal bar of the 
t.ruck, to take hold of and hold a barrel. 
cask. or large box, the double hook being 
so hinged that it can be turned or folded 
down for the purpose of adapting the 
hand truck for the conveyance of bags or 
other articles that m ight be injured hy 
contact with them. 

A toy bank, made in such a manner thnt 
coin cannot be shaken out through the 
inlet openings, has been patented by Mr. 
Edward L. Gobisch, of Jersey City 
Heights, N. J. The invention consists in 
combining with tbe top of a toy bank a 
flattened inlet tube baving keepers at 
tached to the lower ends of its edges, 

gies among thoRe who profess to be scientific. There is a wires sliding in the keepers. and carrying a plate, so that 
scientific jargon as well as an art jargon, both of them, in when the bank is inverted the inner end of the inlet tube 
the lips of most people, concealing, or it may be even expos- will be covered, and the escape of coin prevented. 
ing, the most profound ignorance of the respective subjects An improvement in the class of heating stoves and grates 
of discourse. And there is a widely spread want of know- in which cylindrical pipes are employed to form the inner 
ledge that the writer who has most successfully popularized side walls of the same, the pipes being open at the ends to 
a given question is not of necessity the one who is best allow air to enter and pass through them, and thereby be-
acque.inted with its depths. " come heated, has been patented by Mr. Ross Hall, of Mil-mysterious cavity. 

.. I • • • .. I • • .. lersburg, Ohio. The invention consists, first, in forming 
NEW HAMMERLESS GUN. The Mouutalns oC North Carolina. the inner wall or walls of the fire chamber or space of a 

Mr. William W. Greener, of St. Mary's Works, Birming- A correspondent of the Tribune, who went to the moun· stove or grate of pipes, having in cross section the form of 
ham, England, some few months ago turned his attention tains of 'rennessee and North Carolina " to avoid the heats a triangle (preferably an equilateral triangle), securing a 
to breech-loading guns without hammers. The points pri- of a Nort.hern summer, "  writes as follows from the summit greater heating surface than is practicable with pipes of 
marily considered were the i mportant ones of durability anu of Roan Mountain, 6,36i feet above the sea : 

. cylindrical or oval form. 
simplicity, combined with safety and easy manipulation, The prospect is magnificent ; the grandest scenery in the Mr. Enos P. Miles, of Olay Center, Kan. , has patented 
and the engraving shows a gun in which Mr. Greener has United States east of the Y oeemite. Over 100 mountain tops, improvements in the arrangement and operation of the eva· 
successfully combined these essentials. not one of them less than 4, 000 feet in height, are in full porating pans and the furnace flues and dampers for regu-

Fig. 1 is a longitudinal section of the gun, and Fig. 2 is sight. This uplift in the heart of the Alleghanies, the Unaka lating the direction and quantity of heating passing under 
a view from the under side, with the lock plate removed. range to the north, t.he Blue Ridge to the south, is declared them, the object of which is to supply to the pans a gradu
The barrels are hinged to the breech frame in the usual man- by Prof. Gray, of Harvard, to be " the most beautiful moun- ally decreasing heat suitable to the successive stages in con
ner ; but instead of tbe ordinary gun lock without side ham· tain east of the Rockies. "  The flora on its sides Change's verting the juice to sirup. 
mers, the tumblers, A, are made nearly in the form of an with its increasing altitude. Chestnuts, sycamores, and An improved balance slide valve has been patented by 
elbow lever. These tumblers have their upper ends curved maples clothe the base of the mountains, yellow birches and Mr. Edmund Haug, of Whistler, Ala. The object of this 
forward, and are provided with a small rounded point, magnificent wild cherries line its sides, and beeches, alders, invention is to secure equal steam pressure upon the top and 
which is arranged to strike through a small hole at the center fir balsams, and immense groups of rhododendrons crown all bottom of a steam engine valve as soon as expansion takes 
of the h"'i'eech piece ingtead 'of the ordinary firing pin. The but thc very crest. On the top a.re 1,500 acres of the richest place in the cylinder. 
lower front portions of the tnmblers, A, are extended for- mould ; the winds sweep the crest too fiercely for trees. Mr. Thomas B. Cook, of New Lancaster, Ind. , has pa
ward in the form of a flat arm, arid these arms are curved I Here botanists love to come to study mountain flora. Pro- I tented an apparatus for filling ditch scrapers, so constructed 
laterally inward , so that their that the scrapers can be filled 
inner ends nearly meet at the more rapidly and with less 
center, as shown in Fig. 2, labor than when the ordinary 
each arm terminating with a apparatus is used. The in· 
small rouuded project.ion on vention con sists in a lever 
its lower side. 'l'bese tum- anchored at one end by a 
bIers, A, are located in a reo double clevis, two chainR, 
cess which also contains the and two stakes, and provided 
mainspring. with a hook and chain to re-

To one of the projections ceive the scraper. A shoe or 
in rear of the joint is pivoted wheel su pports the free end 

. a pendant, C, which plays of the lever. 
loosely in a vertical slot in An apparatus for raising 
the center of the front arm of and lowering the sashes and 
the breech frame, directly in covers of forcing boxes, cold 
front of the converging arms frames. and sim ilar uses. so 
of the tumblers. 'rhis pen- constructed that a number of 
dant has a hook-shaped pro- sashes and covers can be 
jection which engages under raised at the same time and by 
the front ends of the arms the same operation, has been 
of the tumblers, RO that patented by Mr. Lewis G. 
when the rear ends of the Stocking, Burlington, Iowa. 
barrels are ralsed the hook A combined ash sifter and 
raises the arms of the tum- bucket. so constructed that 
bIers far enough to permit the ashes may be sifted in a 
the dogs, B, to engage in a room without raising a dust, 
notch in the tumblers, thus has been patented by Mr. 
automatically cocking the Charles O. Burnett, of Iowa 
arm. Oity, Iowa. and which, at the 

To hold the hook, C, back GREENER'S HAMMERLESS GUN. same time, will be convenient 
far enough to engage with the in use, strong, and durable. 
arms of the tumblers, a pin extends through a projection on fessors Gibbs and Goodale. of Ha1'vard, have left us, but The invention consists in a combined ash sifter and huck
the under side of the barrels. The usual style of triggers seven other scientists remain to seek health and to study et formed of the bucket made with an offset and slots in its 
�re arranged to operate upon the rear arms of the dogs for science. Here they find mountain heather, superb groups upper part, and having a pivoted bail, the sieve having a 
firing the arm. of rhododendrons, azaleas, and other shrubs and grasses that supporting flange and a handle, and the sliding guard plate 

• , • , • can be found nowhere else in America. They will not grow to prevent fine ashes from escaping. 
Yale's Hellometer. at lower altitudes or on the same height in other places. Mr. Charles H. Shaw, of Troy, N. Y . ,  has patented a 

The heliometer in process of construction for the new ob- The fauna of these mountains is that of much colder re- durable and effective clasp that can be atta<lhed to the bracelet 
servatory of Yale College will have a six: inch aperture and gions. Little snow birds abound. They find the tempera- without soldering. 
eight foot focal distance. Though an inch less in aperture ture their nature craves a thousand miles this side of Can- Mr. John A. Harrington, of Groesbeck, Texas, has pat
than the largest instruments in Europe, it is expected that ada. An occasional eagle, numerous buzzards, and many en ted a simple device for preventing the tire from becom
this will be unsurpassed in working effieiency. The cost of robins fly around. Great clouds of fog fiU the valleys, and ing loose becanse of the shrinking of the felly, and for pre-
the new instrument will be about $10,000. at times sweep tbe mountain top. But the atmosphere is of venting the 100Rening and rattling of the spokes. 

© 1880 SCIENTIFIC AMERICAN, INC



OCTOBER 30, 1 88o. ] 
Method and Apparatus Cor Destroy.l.ng Fire DaD1p. 
When fire damp or carbureted hydrogen has accumulated 

in large quantities in a mine It has been the custom hereto
fore to vacate the mine and fire the gas. This process is 
ordinarily attended with great danger, and it has been found 
that the gas, when lighted, will, in most cases where the 
gas is heavy, first burn slowly, and as the flame lTIcreases in 
volume the gas will become highly heated from contact 
therewith, and, being driven into a confined space, will be 
caused to explode with great violence, and will destroy the 
timbering of the mine and choke up its passages with debri8, 
wbich will render them inoperative and oftentimes result in 
the loss of hfe. Robert Blacklidge, of Enfield, Conn. , seeks 
to overcome this danger by the employment of a great num
ber of separate flash torches or rockets, that are to be dis
tributed over the mine in various places, wherever the gas 
may be accumulated, and that may be lighted at such points 
simultaneously or in quick succession, so that the gas will 
be ligbted at a new point before the flame from the first 
point lighted shall have reacbed the second point. By this 
means the gas may be ignited at the farthest point from the 
pit's mouth first, and carry tbe gas flame, after damp, and 
smoke forward toward the mouth of the pit or tbe nearest 
draught outlet, where the greater part of the poisonous 
gases of combustion and the gases remaining unconsumed 
will escape with the draught harmlessly. The method and 
apparatus for accomplisbing tbis was patented September 
21, 1880. 

.. . . , .. 

NEW CHIMNEY CAP AND VENTILATOR. 

We give an engraving of a novel and simple cbimney cap 
recently patented by Mr. William D. Bartlett, of Amesbury, 

lIARTLETT'S CHIMNEY CAP AND VENTILATOR. 

Mass. It is designed to meet all the conditions necessary 
to the perfect working of a chimney or ventilator, and 
works equally well in a high wind or perfect calm. In 
this respect it is claimed that this device has great advan
tages over others intended for the same purpose, and in its 
construction it is certainly as simple as could be desired. 

The cbimney cap consists of a perforated cone closed at 
tbe bottom and forming a housing around- the escape fluE', 
which cap is fitted with a perforated conical hood that is 
slightly larger tban the fixed cap, and is hnng loosely at its 
apex, so that it may swing freely. Tbe holes in the hood do 
not register with those in the fixed cap, so that as the hood 
is pressed hy the wind against the cap the openings are 
closed on the windward side, while there is free exit at 
the opposite side. 

The cones are broken away in the engraving to show the 
internal construction. 

Tbis device is adapted equally well to chimneys and to 
ventilating sbafts or flues. 

The Comet In Pegasus. 
The comet discovered by Lewis S wift in the constellation 

of Pegasus is as large as any nebula north of the equator, 
except tbe nebula in the triangles and the great nebnla in 
Andromeda. It can be seen in moonlight, but is not a 
bright object. It may be the comet of 1812, but this is a 
mere surmise. Tbe condensation and nucleus are eccentric, 
evidently indicating the presence of a tail greatly fore
shortened. The comet is so nearly in opposition that the 
tail is about on a line joining the earth and sun. Its slow 
motion indicates that it is either approaching the earth or 
receding in almost a direct line. If approacbing' it may be 
come an object of great interest. Its apparent size indicates 
that it is either quite near the �!}rtp. or else �n91:mously 
large. 

Ititutifit �tutritau. 
I 

.Paper Making Industries in China. I Rare Elephants. 

The Commissioner of Customs at Wuhu (Chiua), in a re- There are now on .exhibition in this city two peculiar ele-
port recently issued, states that paper is very extensively ' phants brought from the mountains of the Malay peninsula, 
manufactured in the numerous little villages situated in the about 800 miles from Singapore. They are remarkable for 
valleys among the hills, a bout eight miles to the southeast their small size, being respectively 28 and 36 incbes tall ; 
of the city of King-hien. It is made from the bark called and for being covered with a thick coat of bri�tly hair or 
T'an-shu-p'i, the paper-mulberry tree bark, aud wheat straw, wool. They are supposed to be from five to seven years 
which, after having been well washed and boiled with a cer- old. In size they resemble the extinct elephants of Malta, 
tain proportion of lime, is again washed, and then exposed and in covering, those of Siberia. Their woolly coat is at
to dry for a whole year on the sides of the hills, in spots tributed to the circ.umstance that they live high upon the 
where the grass and brushwood have been previously cleared mountains where the climate is cold. The species appears 
away for this purpose. After the year's exposure, it is to be all but unknown to naturalists, t'!:s yaIr being the 
washed once more, and then pounded on a stone with a first that have survived the passage through the heated low 
large wooden hammer ; it is supposed to require 1 , 400 blows country to the coast and the subsequent journey by sea. 
from this hammer to reduce it to the necessary consistency ; The sailors on the steamer which brought them-the Ox

after which it is removed to another building, and left to fordshire, Captain C. P. Jones-named them Prince and 
soak until it becomes quite a pulp, in a large earthenware Sidney. They are described as playful and harmless, and 
vessel, containing a liquid glu� made from boiling tbe tbey keep their little trunks stretched out to strangers to be 
branch of a tree called the Yangkowt'eng, a species of petted. They love to be scratched on tbe under side of the 
hooked vine. This pulp js then put into a cistern of water, trunk close to the mouth, and they hold their trunks curled 
and well stirred up with a stout stick. A finely made bam· back over their heads as long as any one scratches tbem. 
boo frame, or sort of long oblong sieve, is taken by two Like elephants of larger growth, they keep up a swaying 
men, one at either end, and di pped twice into this liquid, motion, either sidewise or forward and backward. When a 
which is made to run equally over the whole surface, some .. I visitor lets one of the little fellows take bis hand he deli· 
what after the manner in which the photographer allows I cately curls his proboscis around it and carries it gently to 
the developing solution to run over bis plate. By tbis his mouth. Then he trumpet s his satisfaction. 
means, a tbin and tolerably even layer is left, which soon .. I • . .. 
partially dries and forms the sheet of paper, and which is IMP.ROVED NURSERY CHAIR. 

removed by simply reversing the frame. As soon as a suffi- The engraving shows a light and convenient nursery 
cient number of sheets has been made, they are taken to the chair recently patented by Mr. J. C. Klett, 260 West 37th 
drying room .  ,]"bis room contains a large brick oven, coated street, New York city. Wben in use it appears as in Fig . . 1, 
on the outside with lime, and built up to within a few feet but it is readily folded into the compact form shown in 
of the roof. Upon the top of this oven tbe paper is placed, Fig. 2. 
in parcels of about a foot in thickness, until perfectly dry ; 
after which sheet by sheet is damped once more, and while 
still moist, is by means of a soft brush made to adLere 
to the sides of the oven for a short time, to undergo its final 
process of drying. It is then taken away to the paeking 
room, and made up into bales, weigbing from 80 to 1 20 cat
ties each, the catty being equivalent t:J 1t lb. a voirdupois. 
The largest sized paper is about ono " chang " (1 1 �4 feet) 
long, and is wortb one dollar a sheet. This particular size 
of paper is made entirely from the " T'an-shu-p'i, " but the 
smaller sizes are composed of a mixture of the above-men
tioned bark, or the bark of the paper-mulberry tTee, and 
wheat straw. This paper is known by the name " Suan
chih," and is considered a good quality paper in tbe Chinese 
markets. 

The Grotto Under Mount ROSSi, Sicily. 

The eruption of Mount Etna in 1669, says La Nature, was 
the most formidable of historic times. The side of tbe 
mountain opened for a length of about four miles, and there 
issued from it a torrent of lava four miles broad, which, 
after destroying several villages and half of the city of 
Catane, flowed into the sea and formed a promontory t wo 
miles long by half a mile wide and sixty feet higb. At the 
same time the scoria and sand thrown out by the craters 
formed a mountain with a double crest, that was at first 
called Monti della Rovina, and later Monti Rossi, on account 
of the reddish color that the scoria on the two crests assumed 
through tbe oxidation of the iron contained in it. Tbe 
higher of the two crests is about 800 feet above Etna, and 
about 3, 000 feet above the sea. In the interior of the oone of 
Mount Rossi there are two immense extinct craters, exhibit .. 
ing the characteristic fnnnel-shape, and the sides of wbich 
are formed of scoria in a decomposing state. Up to 1823 no 
one had had the curiosity to descend to the bottom of these 
craters ; but at tbis period the intelligent observer, Mario 
Gemellaro, undertook their exploration. He saw witb Bome 
surprise a horizontal aperture at the bottom of one of the 
cavities, and entering it with a torch, he found, after travers
ing a suite of corridors resembling the galleries of a mine, a 
large well, into which he caused himself to be lowered by 
means of ropes. At some feet from th� bottom of tbis well 
he found a vast rectangular room, at the further end of 
which there was a passage which grew smaller and smaller, 
and at last became impassable. This remarkable grotto, 
which was named Grotto della Palombe, is situated exactly 
in the center of Monti Rossi. It has now been opened to 
travelers, the descent being facilitated by a stairway, and 
tbe cavern being illuminated by magnesium light instead of 
the former reSlTIOUS torches. 

.. " 1 " 
Concussions as the Ca.use oC the 011 FIres. 

To the Editor oj the Scientific Ame1'ican : 
Having noticed in your columns the troubles of the oil 

regions, I thought I wonld make a few experiments witb a 
view to learn the true reason of tbe tanks being fired. I 
find that under certain conditions a mixture of oil vapor and 
water vapor can be fired by concussion. I would suggest 
as a remedy a floating cover to each tank. The amount of 
oil lost by evaporation would .pay the cost of sucb cover, 
and it would always act aB an extinguisher. Heavy thunder 
is the probable cause of tbe fires. D. F. STAFFORD. 

Skipanon, Clatsop Co. , Oregon, October, 1880. 

TWINKLING OF THE STARS. -This is generally conceded 
to be due to moisture in' the upper air. M. Montigny, in a 
paper publisbed in Les Monde8, holds that very pronounced 
twinkling of tbe stars indicates either commotion in the 
upper regions of the atmosphere or a sUd.den fall of temper
ature there, thus denoting the conditions of au early appear
ance of bad wellither. 

Fia.1 
.1 

KLETT'S NURSE.RY CHAIR. 

The chair is composed of a back, two hinged sides, and a 
binged seat, all of which are provided witb hooks or catches 
for retaining them in position while the chair is open for 
use. The cbair is also provided with a pivoted shelf which 
serves as a stay for the sides and ie: readily separated from 
the otber parts for packing. This cbair is very convenient 
for regular every day UBe in the nursery, and is a necessity 
for persons traveling witb cbildren. It folds so compactly 
and is so light tbat it may be readily carried in the trunk. 

Further information may be obtained by addressing the 
inventor as above. 

... I . . .. 
Lo'Well llI11ls Burned.  

Two important Lowell mills, tbe Chase and the Faulkner, 
were destroyed by fire Octoter 6. The former was of brick, 
225 feet long by 60 wide and 68 feet higb, five stories on the 
front elevation and six in the rear, with a one story L, used 
as a boiler house. The mill contained 12 sets of cards, 6,600 
spindles, 60 broad looms, 40 of tbem newly equipped last 
year. It was built in 1863, and gave employment to 300 
hands. 

The Faulkner mill was of brick, 91 by 54 feet, five stories 
higb, and a three story L, 25 by 54 feet. It had 8 sets of 
cards, 2,720 spindles, and 44 looms, employing 100 hands. 
The annual prodUction of the two mills was 750,000 yards of 
fancy cassimeres and cl oakings, consuming 600,000 pounds 
of wool. 

Preserving Rubber Instruments. 

Various articles and instruments made of rubber are apt, 
with time, to become dry, to crack, grow brittle, and lose 
their elasticity. Dr. Pol recommends the following simple 
mixture : Water of ammonia, one part ; water, two parts : 
in which tbe articles should be immersed for a length of 
time, varying from a few minutes to one-half or one hour, 
until they resume their former elasticity, smoothness, and 
softlless. 
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A stronomical Note!!. 

. OBSERVATORY OF VASSAR COLLEGE. 
The computations in the following notes are by students 

of Vassar Col lege. Although merely approximate, they are 
sufficiently accurate to enable the observer to recognize 
the planets. M. M. 

POSITIONS OF PLANETS FOR NOVEMBER, 1880. 
IUel'Cury. 

Mercury will probably be seen after sunset early in No· 
vember. The planet will be 9° south of the sun in declina· 
tion , and will set about an h our after the sun on th e 1st. The 
best time for seeing Mereury will be on the 3d or 4th.  The 
crescent moon will pass east of Mercury on the morning .of 
the 4th . 

Mercury w ill approach the sun,  and will scarcely be seen 
after the 15th.  

V enus. 
On November 1 Venus sets at 6h. 14m. P.M. On Novem· 

bel' 30 Venus sets at 6h. 46m. P. M. 
It will be brilliant in the southwest all through November, 

setting farther and farther south u n til the 21st. The cres
cent moon will pass eastward of Venus on the 4th. 

Mars. 
Mars is not likely to be noticed in N ovember. 
On the 1st of the month it  rises at 6h . 26m. A. M. , and 

sets at 4h. 45m. P.M. 
On the 30th Mars rises at 6h. 1 6m. A.M. , nearly a n  hour 

before sunrise, and may perhaps be seen preceding the sun 
and about 2° north of the sun lU declin ation. 

Jupitel', 
Although Jupiter has passed its best position, ordin ary ob

servers will scarcely perceive its diminished brilliancy. 

On November 1 Jupiter rises at 3h. 47m. P.M. , and souths 
before 10 P.M . , at an altitude of 51° in this latitude. 

The moon passes north and east of Jupiter on the 13th. 
On the 30th Jupiter rises at 1h . 48m. P.M. , and passes 

meridian before 8 P. M. . 
Making our observing hours between 8 and 10 P. M. , we 

find from the " Americah Nautical Almanac " that the two 
satellites nearest to Jupiter (the 1st and 2d) may be seen to 
pass from the face of Jupiter nearly together on November 
1 ,  so that Jupiter will be seen at first with two moon s  only ; 
on November 8 the same two may be sel'n to enter upon the 
plan et'S face again nearly together. 

On November 9 the first satellite may be seen to come out 
from the shadow of Jupiter ; on the 16th and 23d this satel· 
lite will go behind Jupiter. 

On November 24, while the first is in transit, the second 
will disappear by going behind Jupiter, so that Jupiter may 
be seen with only two moons. 

On N ovember 10 tbe largest satellite will be seen to move 
slowly away from Jupiter, and the smallest moon will come 
out from the shadow. On the 17th the largest satellite may 
be seen to move toward Jupiter, while the smallest is again 
hidden in' eclipse. 

On November 28 the third will enter the shadow of Jupi

ter early in the evening and remain more than two hours, 
when it will come out and slowly regain its brightness. 

Saturn. 
Saturn follows Jupiter, coming to the meridian 50 minutes 

later, all through the month of 'November, and reaching an 
altitude about 4° higher than Jupiter. 

On the 1st Saturn rises at 4h . 27m. P.M. On the 30th at 
2h. 24m. P. M. 

The moon passes east of Saturn on November 14. 
Saturn appears small and pale beside the glowing color of 

Jupiter, but it even surpasses Ju piter in interest. Of  its 
eight satell ites, very few can be seen wit.h ordinary tele
scopes . Titan, the largest, was west of the planet on Octo
ber 7, and nearly at its greatest distance. As this moon goes 
around Saturn in a l ittle less than 16 days, it will be seen 
again far west of the planet on October 23, and far east of 
Saturn on the last day of October. Its revolutions around 
can be counted in this way. 

Japetus can probably be readily seen in its orbit path far 
from Saturn, and requi ring about. 80 days for a revolution.  

A telescope which will show Rhea, the next smallest satel· 
lite, will afford a great source of interest, as Rhea goes 
around the primary in 4Yz days, a�d its motion can be seen 
in one evening. 

The ephemeris of these satellites, published by Mr. Menth 
in the " Astroqomische Nachrichten, " gives Rhea as in con
junction witb the cen ter of Saturn , and below the base of 
the planet , on November 12, a l ittle after midnight, Wash· 
ington time. 

A good telescope of three inches aperture will enable an 
observer to see Rhea at that time. 

Uranus. 
Uranus rises on November 1 at 1h.  46m. , and on the 30th 

at l 1 h .  52m. P.M. 
Its diurnal path is almost wholly between midnight and 

noon. 

J rtiutifir �tlttr i rau+ [OCTOBER 301 1 880. 
To the left side of the saddle a smal l box which con tains casing w:lUld strike it ,  and the force of the fall ing artICle 

a galvanic battery and an induction coil is fastened . From would set off the caps ; wh ich would in turn explode the 
this apparatus two silk coated wires are conducted to a nitro glycerine . The charge was exploded by dropping a 
special girth·leather, which end into two blunt metallic small piece of iron tubing into the well.  At the moment of 
brushes touching the flank of the horse at that place where rlischarge " the earlll trembled violently, then came a dull 
usually the spur is applied. These wires are also connected I sound, and a second later there rose i n to til e bright moon
with the riding whip, which has two ivory knobs. By a : light, 100 feet high, a sol id stream of oil , which fell on 
pressure of the finger upon one of these knobs the current is ' everything near, an d  continued to fall for three minutes. 
closed and conducted to �he w ire brlIshe�, where it acts as a i This strea� of oil was one foot in diameter when it.began to 
spur in a strong and suduen manner, while when the other flow, but It  soon settled down to a stream of about 1 %  
knob i s  touched a weak and continued current i s  originated , inches, which is a natural flow. " 
acting like the pressure of the thigh of the rider. .. , • , .. 

The electricity may not only be used by lad ies, but will AGRICULTURAL INVENTIONS, 

also prove useful to the equestrian performer in the circus A sulky plow, patented by Mr. Thomas T. Harrison, of 
in order to manage several horses at the same time, and to Aubrey, Kansas , is an improvemen t on the sulky plows for 
the groom in order to prevent h orses from crib-champing which Letters Patent No. 218, 734 were issued to the same 
and other bad habits. In Paris electricity is also used for inventor August 19, 1879. The improvement  simplifies the 
preventing carriage h�ses from running away, a battery const ruction and. renders the plow more casily control led. 
being connected with the bit of the horse. A fruit gatherer, for gathering oranges and other fruit 

.. , • , • withou t  bruising or injuring the frui t  or trees, has been 
THE FAN·TAILED POODLX patented by Mr. Levi J. Knigh t ,  of Manatee, Fla. 

Mr. Lewis Y. Lenhart, of Red Wing, Minn. , h as patented 
a seed planter, so constructed that it may he operated from 
the drive wheel or by hand power, as the character of the 
ground mfty require. 

Messrs. William V. Morgan and Thomas W. Hackman, 
of Allerton, Iowa , have patented an improved sulky plow 
so constructed tbat the plows may be easily attached to and 
detached from the carriage, and may be readily adj usted and 
controlled . 

Mr. John H. McPherson, of Xenia, Ohio, has patented a 
tooth for grain drills, so constructed that it can be readily 
detached for sharpening and for con venience in passin g  
from place to place, and which will swing back should i t  
strike a n  obstruction. 

, ------------.--,�.�,� .. .------------
Thread Crom ". ood. 

The manufacture of thread from wood for crochet and 
sewing p urposes h as, it is said, recen tly been started at the 
Aby Cotton Mill, near the t'own of  N orrkoping, in the middle 

The IJeutches Familienblatte, of Berlin,  gives the above, I of Sweden. The manufacture has arri ved at such a state of 
which i t  styles " A new American invention-dedicated to perfection that it can produce, at a much lower price, thread 
the Society for Preventing Cruelty to Animals. " of as fine quality as " Clark's, " ' and has from this circum 

.. , • , .. stance been called thread " a  lrl Clark. " It is wound in balls 
Hot Ice. by mach inery, either by hand or st.eam, which, with tile 

In his experimental investigations of the boiling points of 
, l abeling, takes one minute twelve seconds, and the balls are 

substances under l ow pressnres, Mr. Thomas Carnelley haA packed up in cardboard boxes, generally ten in a box . .  
been able to maintain water in the solid state at temperatures Plenty of orders from all purts of S weden have come ln, hut 
far above the boiling point of water. The conditions under as the works are not yet in proper orrler there has hardly 
which it is possible thus to h eat ice he describes as follows : been time to complete them aI L  The production gives fair 

" 1. In order to convert a gas into a liquid the tempera· promise of success, and it is expected to be very important 
ture must be belo w a certain point ( termed by Andrews the for home consum ption. 
critical t emperature of the substance) , otherw ise n o  amount 
of pressure is capable of liquefying the gas. 2. In order 

.. f • •  ., 
The Public Domain. 

to convert a sol id into a liquid the pressure must be above a The ann ual report of Commis?ioner Will iamson , of the 
certain point, which I propose to call the critical pressure, General Land O ffice, shows that there were surveyed during 
otherwise no amount of heat will melt the substance. If the fiscal year ending June 30,  1880, 15, 699, 253 acres of pub
the second of the above conditions be true , it follows that if lic lands and 652, 151 acres of private land claims. This is an 
the necessary temperature be attained , the l iquefaction of increase in  th e  amo unt of public lands surveyed of 725. 347 
the substance depends solely on the  superincumbent pres· acres over that of the last year. This great increase is attri . 
sure, so that if by any means we can keep the pressure on buted to the operation of the act of March 3, 1879, which led 
the substance below its critical pressure no amount of heat to a great increase in the number of applications by private 
will liquefy it, for in this case the solid substance passes individuals for public surveys. Disposals of public lands 
directly into the state of gas, or, in other words, it sublimes during the year were made as follows : 
w ithout previous melting. " Acres. 

By maintaining a pressure below 4 '6 millimeters of mer· Cash entries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  850.740 
Homestead entries .  . . . . .  . .  . . . .  . . . .  . . . .  . .  . .  . . .  . . . . . . . . . . 6,045,570 

cury-that is, the tension of aqueous vapor at the freezing Timber culture entries . . .  . . . . . . . .  . . . .  . . . . . . . . . . . . . . .  2,193,184 

pOl'nt of water-Mr. Carnel ley was able to keep w o ter fl" ozen Agricultural college scrip . . . . . . . . . . . .  . . . . . . . . . . . . . . . . 1,280 
" Locations with military bonnty land warrants . . . . . . . . . 88,522 

in a vessel so hot that it w ould burn the hand. Other sub- Swamp lands yatented to States . . . . . . . . . . . . . . . . . . . . ' "  3,757,888 
Lands certifie. tor railroad pnrposes . . .  . . . . . . . .  . . .  . . . 1.157,375 

stances also exh ib it these same phenomena, the most notable The area of public lands surveyed in the different States of which is mercuric chloride, for which latter the pressure . and Territories during the last year is as follows : need only be reduced to about 4 '20 mm. On increasing 
the pressure the substance at on.ce liquefies; 

.. , . ,  . 
Shooting 011 Wells with Nitro-glycerine. 

A fe w years ago nitro·glycerine was only used in the oil 

Acres. Acres. 
Arizona . . . . . . . . .  . . . . . . . . .  308,521 Nebraska . . .  . . . . . . . . . . . . .  709.179 
California . . . .  . . . . . . . . . .  3,792,630 Nevada . . . .  . . . . . . . . . . . . . . . 938,694 
Colorado . . . . . . . . . . .  . . .  2,775.601 New Mexico . . . . .  . . . . .  1 ,624,156 
Dakota . . . . . . . . . . . . . . . . . 2,130,808 Oregon . . . .  . . . . . . . . . . . . . .  1,052,2'21 
Idaho . . . .  . . . . . . . . . . . . . . . .  225.637 Utah . . . . . . . . . . . . . . . . . . . . . . 440,585 
Louisiana . . . .  . . . . . . . . . . . . . 80,504 W ashington Territory . . . .  847,595 

wells in t il e  very small quantities of one or two quaris at a M innesota . . . . . . . . . . . . . . . . .  296,253 Wyoming. . . . . . . . . . . . . . . .  184,449 

time. Within a short period it has become a very im- , Montana . . . 
: 

.
:

. .  . . . .  . . . . 
:
. 302,413 

• 

portant agent in bringing petroleum to the surface . When i I
.
n a?dltlOn to th IS, survey� w�re made of pnva�e land 

exploded in the oil wells over the oil-bearing rock it opens I 
claIms III tbree �tates and Terntones, as follows :

. 
CalI forma, 

wide seams, through which the oil flows with great force , 58, 708 acres ; ArIzona, 149,25� acres ; New MeXICO, 444, 184 
and freedom , thus saving much labor and expenditure of a?re�. The total �rea of pu�hc lands surveyed from the be

capital. There is now used in every well that is drilled from gmD1�g of surveym g  �peratlOns up to th� close of t?e last 
thirty to two hundred pounds, which is worth eighty cents year 18 shown to  be 75",557 !95 acr�s, leaVIng an  estImated 

a pound to the producer. It costs about thirty cents to area yet unsurveyed of 1 , 06",231 , 72 .  acres. 

I .. ' . , .. 
manufacture, and n ets fifty cents on every pound to the I THE Chester Steel Castings Company have just completed 
manufacturer. Thousands of pounds are consumed every another add i tion of 60x90 feet to their works at Chester. 
month, and there is a growing demand for it. 'The superiority of their steel castings for many purposes is 

A correspon dent of the Sun, who had assisted at the re- becoming better known by locomotive and steam engi n e . 
opening of one oil well by the ex plosion of 100 pounds of builders and machinists generally,  and their orders have 
nitro·glyceril).e at its bottom, gives the following description increased largely. They claim that their castings fi nish up 
of the operation : A cartridge case or shell of tin, 15 feet smoother, admit of a finer polish, and will resist a greater 
long, was lowered into the casing of the well by means of a amount of wear and tear than iron forgings, and require Neptuue. wire rope, and then filled with water. The glycerine was l ess labor in finishing, as a casting can be made nearer 

Neptune is in excellent position early in the month, on the I then poured into the shell , and, being heavier than water, finished size than a forging. 
meridian near midnight, at an altitude of 62°. On Novem· forced the latter to flow out. When all the glycerine had .. 4 • • • 
bel' 30 Neptune crosses the meridian circle at 10 P. M. been poured in the shell was lowered 1 , 800 feet in to the well, i An Elevded Railway tor Costa Rica. 

• f • , .. and there rested on what is called an " anchor," 25 feet from The government of Costa Rica h�s ent ered into a contract 
The Electrical Spur. the bottom. It was now ready to be set off. There watl w ith J. Mosen ·Chiarin for the construction of an elevated 

.AS ·3 supplement to the electrical bit, noticed by us Rome about 700 feet of oil above the shell . Throug h  the center of railroad from San Jose, the capital , to  Rio Sucio , there to 
time ago, it may now be stated that Mr. G. Hl1ttmann, im· the shell ran a small tin tube, inside of  w hich was a small con nect with the railroad in  course of construction from 
perial equerry at Vienna, employs the electrical current in a iron rod in four pieces. On the end of each piece was placed Limon. The work is to begin within six months from 
very ingenious manner" in order to facilitate the management a common percussion cap. At the top of this rod was a tin August 9, and to he ready for traffic within ten months from 
of the horse, especially for ladies. plate so arranged that anything dropped down through the . the same date. . 
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OCTOBER 30, 1 880.] ftitufifi t �tutri tllU. }.77 
On the Production o t"  Ice a n d  Cold b y  the Binary I liquefaction o f  the dioxide. Thus to the work of compres- the hollow side down. After the pressure they are put into 

A bsorption System of C. Tessie du llIotay and Aug. sion of the pump is substituted a power of chemical affinity and I a drying apparatus, where they remain for two hours, then 
I. Rossi. Patented Feb. 3 and June 8, 1 8 80. I absorption of  the less volatile absorbent for the vapors of the they are ground into coarse meal resembling cracked rice. 

In the different systems so far used for the production of most volatile. Tlms, to the advantages of low pressure of The first shipmen t '  of these pre8erved potatoes to Liver· 
ice and cold (excepting the air machine and the Carl'e ma- ether are combined the advantages of intensity of cold pro- pool, last year, brought a large profit. The average price of 
chine), recourse has been had to the volatilization of a liquid duced by.the volatilization of the sulphurous dioxide, avoid- potatoes in San Francisco is about twenty-five cents a 
hy relieving the pressure exerted by its vapors on itself by ing its draw backs. In presence of water and of the ether bushel. Dried, they brought in England forty-five shi! ·  
means o f  a vacuum pump, driven b y  a steam engine, a me- the sulphurous dioxide i s  transformed, not in to " sulphuric lings a hundredweight, o r  a t  t h e  rate o f  a dollar and a half 
chanical compression, aided by the cooling produced by a acid, "  as before, but into " sulphorinic acid , "  the action of a bushel for green potatoes. This year prepal'ation has been 
circulation o f  water in a condenser, being invariably the which acid upon meta's is insignifican t if not absolutely made for drying and shipping large quantities. It is said 
means employed to effect the liqll.efaction of the vapors, so null. The sulphurous acid being an extinct or relieves the that there are three hundred thousand acres of  uncultivated 
as to render the cycle of operation continuous. A difficulty ether of one of the drawbacks of its use, and acting as self- I land on the western slope of the Coast Range, near San 
has been encountered at the start. lubricant renders the greasing of the working parts unneces- Francisco, especially adapted to potato growing. The fogs 

With most of the l iquids . to which preference has been s�ry. and mists from the ocean supply sufficient moisture, and the 
given the tensions of their vapors, at the temperatures of In a machine on exhibition at MessrR. C. H. Delam ater & soil yields bountifully. The only problem heretofore has 
ordinary running water, reach very high figures. These I Co. 's, foot of 14th street, N. R. , which has been running seve- been where to market the product. 
pressures follow a physical law, keeping an absolute and i ral months, making 6 tons of ice daily, the pressures in the - � • • • 
mathematical relation with the temperatures_ In most tem- I con denser in n ormal and regular running have been MECHANICAL INVENTIONS. 
perate climates, during the warm season, running waters, ! of 14 to 15 pounds, reaching as low as 10 and 11 pounds in 
or such as are supplied from hydrants in cities, are at a tem - best conditions, and not higher than 20 to 23 pounds in the 
perature not below 75° Fah. , and even more. In these con- most unfavorable conditions of water, etc. 
ditions l iqui d  ammonia has a tension of 150 to 160 lb. per The water used for condensation has been 74 to t that 
square inch ; chloride of methyl, 80 lb. ; methylic ether, 78 used and n ecessary for a Pictet machine of same production, 
lb. ; sulphurous dioxide, 60 lb. In tropical climates, and the pressures being 72' to 7:). 
under many latitudes in the United States where waters are In these conditions of pressure the machine has worked 
above 85' and 90° Fah . ,  the above figures are higher yet. easily and without wearing, the gauges stopping at 0 when 
These may be found the causes of many unsuccessful at- machine was stopped, thus rendering leaks impossible at rest, 
tempts made to introduce industrially the manufacture of and reducing them to a practical minimum when running. 
ice. After several w eeks of running, day and night, the machine 

These pressures render difficult the keeping of joints was examined and the different parts working were found 
tight. Hence leaks follow, causing a loss of material and in perfect order� showing that there has not been any corro
consequent failing in production ; in short, the successful sive action of the liquid upon metals. 
operation of these machines is interfered with. The ma- Owing to the small pressures, these machines are much 
chines have to be carefully con structed, at a great cost, and simpler in their details of construction ;  all complicated 
require for some of these liquids very elaborate and compli- valves, cocks, or other mechanical contrivances required for 
cated mechanism. others can be dispensed with, three ordinary globe valves, 

Large quantities of water are necessary for the condensa- such as are used for steam, being all that is necessary. Their 
ti:m of the vapors, otherwise the out flowing water will reach attendance is easy, as it  can be ascertained from parties who 
temperatures much above 75° Fah. , and as a consequence have them in use in breweries. 
the resulting pressures will be much above the figures above The machine working at C. H. Delamater & 00. since 
quoted. This question of condensing water plays a very April, has been making 6 tons daily of solid, merchantable 
importan t part in ·the introduction of ice machines for spe- ice, which was readily disposed of in the market as fast as 
ciJlc purposes. In certain industfies, such as in breweries, made, at prices leaving a large margin for profits. This ma
where this water is scarce or has to be paid for, it has bcen chine, which is still in full operation, is open tc. the examina
found to be a cause of exclusion of many machines. Cer- tion of the public. 
tain of the liquids employed besides have special chemical The New York Ice Machine 00. (Room 54, Coal and Iron 
properties, which render t heir use attended with other Exchange Building), w hich has bo ught the rights to the 
causes of trouble ; among other properties, their action patents of Messrs. O. Tessie du Motay and Aug. 1. Rossi for 
upon metals when in presence of water. the United States, have one of these machines working suc-

In the " Practical American , "  vol. 1, NG . ff, New York, cess fully at Ph. Schaefer's BrewerY, 59th street and 10th 
]\IIay, 1880, it is stated that the destruct ion of a large anhy- avenue, where it gives entire satisfaction. The proprietors 
drous sulphurons oxide machine (system of Mr. R. Pictet, consider it a " simple, practical, easily attended machine,"  
of Geneva), which was in operation in St .  Louis during the doing all it  was guaranteed to do. It cools the cellars of 
meeting of the American Association for the Advancement said brewery, keeping them at 40° Fah. 
of Science, in 1878, was caused by an accident of this kind ; Several other maclJines are either in course of construction 
a small pin hole in a '  cast.ing having given access to m ore or being put up at other breweries or for making ice in and 
moisture, the sul phurous dioxide employed was trans- outside of this  city. 
formed into sulphuric acid , caming the moist spot to be- Another machine which is completed now and will be 
come more and more corroded, until at last, in one night, ready to work at Hotel Vendome, in Boston, Mass. , as  soon 
all the gas escaped through this  hole, and thus was lost the as this hotel will be opened to the public, will have to cool 
whole charge· of the machine, some 4,200 lb. , and the con- provision rooms, wine rooms, cellars, making besides half 
denser destroyed. a ton of ice for consumption and 200 carafes daily. 

About a year ago Messrs. O. M. Tessie du Motay and .. , • • • 
Auguste 1. Rossi, in experimenting on the ethers, have Hose Pipe N ozzles. 

found that, in general, the et hers formed by the acids, as Who is going to invent the nozzle of the future ? There 
well as their alcoholic radicals, possess the property of ab- is no nozzle that we have ever seen that seems to us to con
sorbing sulphurous dioxide, some of them to the extent of trol the stream it delivers as it should do. Instead of pro-
300 times their volume of gas in certain conditions, ordi- jecting a solid stream for a long distance, the water breaks 
nary ether standing foremost. They have based on this soon after leaving the nozzle, and soon sprays and breaks up 
property a new system for the artificial production of i ce and altogether. We often hear of steamers throwing 250 and 
cold, which they have called the " binary absorption sys- 300 feet, but we recently heard a veteran chief say that he 
tern, "  a graphical description of which has been given in had yet to see the apparatus of any kind that would throw 
this paper (February 2 1 , 1880). a solid stream 100 feet. The difficulty may be all with the 

In this system the liquid employed is  the ethylo-sulphurous water, which is naturally inclined to separate, but we are of 
dioxide obtained from ordinary ether by saturating the latter the opinion that part of the trouble lies in the construction 
wi th sulphurous gas. This liquid, at a temperature of 60° of the nozzle. An experiment made at Boston by putting 
to 65° Fah. , has no pressure and can be kept readily in glass a core into a play ' pipe, and thus dividing the stream into 
bottl es at 800 to 90' Fah ; it has only a few pounds tension- four parts, depriving it of  its rotary motion , showed a gain 
2 to 5 pounds. Thus a machine charged with it, when of thirty feet in distance playing. But even tbis does not 
stopped, will actually show n o  pressure on the gauges, and seem sufficient. O ur steamers give us power enough for 
even a vacuurn at rest, if the temperature is low ; while with throwing, and the hose in use gives every facility for car
the other liquids mentioned above, even the stoppage of the rying a large volume of w ater ; there should be some means 
machine docs not prevent the pressure of the vapors devised for delivering that volume in a soHd strealll at long 
inside to soon reach its  point of equilibrium with the tem- distances. Great difficulty has been found in making noz
perature outside, and even at as low temperature as 32° Fah. , zles operate uniformly at all times. A manu facturer of 
sulphurous dioxide alone, as used in  the Pictet machine, has steamers once found a nozzle that gave him great satisfac
still 15 pounds per square inch of pressure ; exerting thus a tion ; with it  his steamers could throw greater distances 
constant and increasing pressure on the vessels containing it, than with any he had ever tried before. He ordered half a 
and in case of a small leak starting causing the entire loss of dozen just like it. The half a dozen were made preCisely 
the charge. What is said here of sulphurous dioxide applies like the first, but n ever equaled it in delivering water. 
with still more force to the liquid ammonia, m ethyl chloride, There is much to be learned yet regarding th is  question of 
methylic ether, all liquids of which the vapors have h igher delivering water on fires, and the exact relations existing 
tensions yet than sulphurous dioxide at the same tempera- between pressure, hose, play pipes, nozzles, and the friction 
tures. of water more clearly understood.-FVrernan's J01.trnal. 

Dried Potatoes In California. 
A California inventor has made ' a machine for pressing 

and drying potatoes so that they will l{eep for years, yet pre
serve thei r natural flavor. No chem icals are used in the 

Mr. August P. J. Bossel, of Virginia City, Nev , has pat 
ented an improvement in bench planes which consists, first, 
in a n ovel construction, arrangement, and combination , 
with the plane bit, of a toothed plate or rack, and a pinion 
for adjusting the bit, and a wedge for holding it when ad
justed ; and also in a n ovel arrangement of the handle of 
the plane and devices connected therewith for adjusting 
said handle at different positions. 

An improved baling press has been patented by Mr. John 
Grizzel, of Augusta, Ark. The object of this invention is 
to furnish presses for baling cotton and other materials, so 
constructed as to compress the material very quickly, and 
which can be con veniently and easily operated. The in
vention cannot be readily described without engravings. 

Mr. George W. McArthur, of Laingsburg, Mich. , has 
patented a machine for cutting hoops from poles, which is 
so con structed as to adjust the knife automatically to the 
bends of the pole and cut the hoops of uniform thickness. 

An elevated scale beam for head blocks has been patented 
by Mr. John A. Reynolds, of Danville, Penn. The object 
of this invention is to provide the head block of a saw-mill 
with an elevated scale beam that may be at all times plai nly 
visible, and upon which may be boldly marked the scale 
measuremen ts, so that the mill operative may at a g lance 
ascertain the thickness of the log upon tbe head blo ck and 
readily adjust the log relatively to the saw in order to cut 
from it any required thickness of material . 

' .. he Blanket Brigade. 
While in Boston attending the great celebration, Ohief 

Leshure had a fine opportunity of seeing the working of 
the blanket brigade of that city, as applied· to a fire in an 
elegant Park-street club house. The furniture, w hich was 
of the most costly description , was gathered together in the 
center of each room and covered with the carpets as they 
were stripped from the floor, and then the mammoth rubber 
blankets were spread over the whole, before the streams 
from si x different hose pipes were let on the burning roof. 
The whole building was of course deluged, so that th e 
water ran down the stairways in rivulets, but owing to the 
protection of the blankets, the percentage of loss on the 
furniture was comparatively small. Mr. Leshure came 
back more enthusiastic than ever concerning the organiza
tion of a Springfield blanket brigade.-Sprinflfield Republi-
can. 

[Ocean Temperatures In the PacUie and Atlantic. 

Herr von Bogusl awski has been led, from a comparison of 
the results of recent deep sea investigations, to the following 
conclusions respectin g the temperatures of the Atlantic and 
Pacific ocean s :  1. The water of the North Pacific is, in its 
whole mas�, colder than that of the North Atlantic. 2. The 
water of the South Pacific is, down to 1,300 meters (4,225 
feet) , somewhat warmer than that of the Atlantic, but below 
the depth colder. 3. 'l'he bottom temperatures are generally 
lower in the Pacific than the Atlantic at the same depths and 
in the same degree of latitude ; but nowhere in the. Pacific 
are found such low bottom temperatures as in the Antarctic 
portion of the South Atlantic, between 36' and 38° south and 
48° and 33° west longitude, in which bottom temperatures 
of _0'3° C. to _0 '6° C. have been measured. 4. In the 
western parts of the Pacific, and the adjoining parts of the 
East Indian Archipelago, the temperature of the water reaches 
its minimum at depths between 550 and 2, 750 meters (1 , 787 
and 8,937 feet) remaining the same from this depth to the 
bottom. In the Whole of the Atlantic the temperatnre from 
2, 750 m eters (8,937 feet) to the bottom gradually though very 
slowly decreases. 

A REMARKABLE instance of lightning ascending vertically 
is reported to the French Academy of Sciences as having 
occurred last month at Paris. M. Trecul relates that during 
a viol ent st orm just at nightfall of the 19th ult. , he saw 
flashes rising vertically, and apparently starting from the 
tips of lighting rods, though he is not sure that they started 
from them. The flashes went out in a kind of luminous 
ball, dim inishing in the intensity of the light from the center 
toward the circu mference. One of the smallest of these had 
an oval shape of from 8 to 10 inches in width, terminating 
the column of fire. On two occasions two of these luminous 

Now, if such a binary liquid is evaporated under a vacuum 
it is resolved into its two constituen ts, the mixed vapors en
terin g the pump together, then under a small compression 
ether liquefies first, a few pounds pressure being sufficient 
for it, even with waters such as are met in tropical climates. 
The ether thus liquefied absorbs in the condenser the vapors 
of sulphurous dioxide, reconstituting the " binary liquid," 
and thereby avoiding the excess of mechanical compression 
which would have been otherwise necessary to effect this 

operation of curing, everythi ng being done by a simple columns, having risen at a distance apart about equal to the 
machine capable of  pressing six hundred bushels of pota- I space between two lightning rods,  sUdden

.

lY darted toward 
toes in t wenty-fonr hours. The mach ine not only presses each other at right angles to their vertical course and went 
the potatoes, but lays them on a tray in a concave form with out on uniting, making no flash and no noise. 
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APPARATUS FOR DETERlUNING THE ELECTRIC CHARGES 
OF FALLING RAIN. 

When it was demon strated by Benjamin Franklin that 
thunder clouds were masses of watery vapor charged with 
electricity, the conclusion was very natural that the rain 
falling from such clouds might possess the same charge, and 
the electricians of a former generation contrived apparatus 
to prove this and to estimate the amount of the charge. In 
consequence of the advance of electrical science and the 
multiplicity of various pieces of novel apparatus, the old 
contrivances are now nearly forgotten, but our attention has 
been called to this subject by the recen t suggestion that the 
ignition of petroleum tanks, now so alarmingly frequent, 
may sometimes be caused by rai n from a thunder cloud. 

It may, therefore, be well to give to the readers of the 
SCIENTIFIC AMERICAN an engraving of 
one of these pieces of apparatus as it was 
in Uile nearly a century ago by in vestiga
tors of atmospheric electricity. It con·· 
sists of a globe, g, of brass wire attached 
to a conducting wire, 11, 11" which passes 
through a long glass tube, k l, supported 
by an insulating stand, c, placed on the win
dow sill, b, and a few cords. d, attached 
to the upper sash, e, the lower sash, a, 
being raised. The end of the wire is pro
vided with a brass ball, m, reaching over 
a table, t, on which a gold leaf electro
meter, or any other equivalent apparatus, 
may be placed, which, being brought into 
contact with, or even in the vicinity of the 
charged globe, m, w ill indicate the elec
tric charge of the rain. 

'
at once flashed into steam. There is tio valve between the 
delivery valve of the pump and the slide valve, but per
fectly free communication, and each time a new portion of 
water is introduced into the coil, a corresponding portion of 
ste·am passes away to the steam cylinder. Here it works 
exactly in the usual way, about w'hich nothing more need 
be said. It will be seen that the engine may be briefly de
scribed as a steam engine which has no boiler, but takes in 
its feed water as it requires it instead of working always 
from a large reservoir of steam and water. The ail' does 
not appeal' to play any appreciable part in driving the pis
ton ; its chief use is to  insure that the water, when sent into 
the coil, is really blown in as spray, and not allowed to drop 
or run in. 

Due of  the first of  these motors (having a cylinder 3 '5 inches 
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economical of steam, although this has not been attempted 
in the first instance. There is plenty of room in the world 
for all the small engines that have yet been brought out, and 
we shall be glad to hear that Mr. Davey has been successful 
in getting his well into use. -Engineering. 

.. � . . .. 
Color Blindness In Dyeing. 

While the attention of scientific experts is being called to 
this subject, in reference to railroad employes and aU per
son s concerned in the distinguishing of colored lights and 
signals, as connected with the necessary precaution in the 
protection of human life in travel ing, it might not be deemed 
an undesirable opportunity for us to call the attention of 
our special community to the immediate hearing which this 
defectiveness of vision has on operative dyers. It w ill 

readily be granted that no artisan bas 
more necessi ty for extreme nicety of oc
eular diecernment in shades of color than 
the one whose whole occupation is among 
them ; and that on the critical truth ful
ness of his vision depends tbe.accurate pro
duction and reproduction of tints, w h ich 
to fail in would cost serious sums to his 
empl oyer. 

Experiments with this apparatus have 
shown that the drops of occasi0nal show
ers are most always more or less charged 
with electricity, and that it is only totally 
absent during foggy, moist days and rain 
storms of long duration ; that on the con
trary, sudden rainfalls after a clear spell 
are always charged, and that, as was ex: 
pected, the strongest charges are obtained 

AfPARATUS FOR DETERMINING THE ELECTRIC CHARGES OF FALLING RAIN. 

Color blind ness. in the fuU meaning of 
tbe term, is not likely to exist among 
dyers, but it is not only l ikely, but very 
possible to produce at least some of the 
effects by the changing of eolol's ;  that is 
to say, the workman who bas his eyes 
engaged con stantly on a red, for instance, 
if put on to a green may find himself in 
trouble, and so on through various col
ors. Now, as to tint shades, is it not very 
evident that the impression received on 
the eye by looking on one tint continually 
will incapacitate the sight for the percep
tion of a true and exact shade of that 
color?-and yet extreme accuracy is de
manded. Let a dyer working on a red for 
some time have his  attention turned to a 
blue, and will he not at first see a purple ? 

during tbunder storms. Even traces of electricity have 
been occasionally observed without any rain falling, the air 
itself being charged. 

--��------.�,�.�,� •. ------------
DAVEY'S SIMPLEX MOTOR, 

We give engravings of It form of motor for small powers, 
invented by Mr. Henry Davey (and called by him the " Sim
plex "), which is being constructed by his firm , Messrs. Ha
tho).'n , Davey.& Co. , of �eeds. This little engine is exceed
ingly simple and direct in its construction, and it is prob
able that it may take a not unimportant place among the 
small power motors in (he improvement of which so much 
has been d one of late years. Mr. 
Davey'!,! machine is in .reality a 
steam engine, in so far that it 
woI]l:s almost entirely by steam, 
but as a steam engine it has the 
special feature that it has n o  
boiler, in the · sense a t  least o f  
any vessel containing a consider-
able quantity of water. A refer-
ence to the engravings will show 

in diameter, and 4 inch stroke) has been for some time at the Most certainly, because the visual rays are fraught with red ,---
Engineerin� Laboratory of University College, wbere the and when brougbt to bear upon the blue, blend with it, at 
students have made a number of experiments with it,  work- first strongly, and gradually thereafter. 
ing under various conditions. The motor has been very All have n ot been gifted alike ; it is evident that with 
considerably i mproved since this particular one w as made. some workmen this affection may be still more injurious 
In his  later enp;in es Mr. Davey has used a small separate than with others, Those of bilious temperament . are sub
pump set on the top of the cylinder, instead of employing ject to a yellowish infiuence on the vision, which must of  
the space under the  pistqn for a pump. and �n the  larger necessity . prove fatal to  the  truth of observation in color. 
sizes he is making the cylinder double-acting. Tbere is no sense more exquisitely delicate than that of 

This little motor is very substantially made, it  takes up I Sig

.

ht, and there is no man mOI'

.

e dependen

. 

t on its ability 
very little space, is easily started. and has no explosible than the dYf'r. 
boiler, and we do not see why it should not be made very In t aking up the trade of dyeing the early learner knows 

ilgthing of the nature of his 

that i t  has a single cylinder only, 
made with a very large piston 
rod so that the area above the 

F I G .  1 .  F I G. Z .  

sight, but goes at i t  a s  though it 
were plowing, or any other call
ing in· which the sensitiveness of 
the eye is not called into requi
sition at all. But how import
au t  is the constitution of tbe eye 
to him who is elJgaged in a study 
of colors which must be carried 
to the most · minute perfection .  
Now, h o w  necessary is i t  that an 
examination by a qualified ex
pert should decide on the healthy 
state of the eye before the trade 
is chosen . And still further, 
how advisable is it that occa
sional examination should be 
made by a doctor of the eyes of 
every workman in the dye
house, to decide whether there 
is any decrease of visionary pow
er, and to prescribe the fitting 
treatment if there is. 

piston is much greater than that 
below. The space above the pis
ton is, in fact, the real working 
cylinder, while the space below 
is only a compressing pump. 
The steam distribution is effect
ed by a slide valve shown in 
Fig. 2, while the pump chamber 
has connected to it two small 
single:beat valves, one (Fig. 1) 
opening inwards, and the other 
(Fig. 2) opening outwards into a 
coil wbich lies within the fur
nace, this coil taking the place 
of the boiler. It is inclosed in a 
cast iron casing lined with fire
brick, and the fire is placed be
low it, as shown. The way in 
which the engine works is as 
follows : On its up-stroke the 
piston draws a quantity of  air 
into the cyl inder below the pis
ton, and along with this ail' a 
sillall quantity of water is al
ways taken in. This last comes 
ahout by the help of the little 
cup above the suction valve, into 
which a fine stream of water is 
constantly running. On moving 
d ownwards the mixture of air 
and water is first compressed up 
to a point determined by the 
working pressure of the _engine, 
and then pushed through the 
delivery valve into the coil, 
when the little puff of water is • l>A VEY'S SIMPLEX MOTOR. 

Every employer should consi
der this matter, and see if his 
interest is not concerned in it ; 
for the health of the sight of a 
good, faithful man is as much 
their concern as the bodily 
health is his. 

While on this subject we may 
as well suggest the very simple 
practice to testers of colors of 
having a purely white material 
as a plain on which to rest the 
sight when alternately viewing 
colors ; by t,his means the eye is 
enabled to take in the succeed
ing tint without any influence 
from the former one. - Textile 
Colomt. 

Invaded by SIng •• 
Foul' or five  years ago a 

Rochester gentleman received 
from Germany a box of bulbs in  
which he found a number of 
large slugs. They were unwisely 
set free in one ()f t�e city park� 
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where they seemed to have th rived to an alarming de
gree, spreading over the city in a way to make them a 
serious nuisance. They a.re much larger than any native 
slugs, measuring from four to six inches in length, and are 
likely to become very injuri()us to vegetation. 

NOTE ON TURPEN TINE, ROSIN, AND ALLIED PRODUCTS.* 

Of the turpentine collected in this district very little is 
shipped North. Most all of it is distilled upon the water 
courses near the pine forests. The small quantities of crude 
turpentine now sent North are used in making printer's i nk. 

Turpentine is distilled in copper stills now. Formerly 
iron stills were used. Then the resulting oil was red. 
When the first copper still was used in Wilmington the 
clear uncolored oil shipped North was rejected, because it 
was not considered genuine "  spirits. " t  

AIJ crude turpentine is distilled with water. The part 
which water plays iu the process well be seen hereafter. 

The present distinction as to the grades of rosin are some· 
what d ifferent from yellow and transparent. 

It is not the presence of water which makes rosin yellow. 
If water gets into rosin, which it does sometimes by 
accident, the rosin becomes opaque. All the better grades of 
rosin are yellow or amber color, more correctly ; but the 
term " yellow rosin " is not used here commercially or 
otherwise. The grade of the rosin depends, first, upon the 
quality of the turpentine, and second, upon the skill in dis
till ing. " Virgin turpentine, " the first exudation from a 
newly chipped tree, if skillfully distilled, will yield " win
do w-glass rosin , "  of which there are two or three grades. 
If by any means water gets into prime rosin it becomes 
opaque. This accidental addition of water must take place 
after the rosin has been drawn off from the still. 

" Yellow dip " tllrpentine, which is the run ning of the 
second and subsequent years, yields the medium grades of 
rosin ; while the " ,scrapings, " the i nspissated gum frolI'. the 

.COLLECTING TURPENTINE. 

$titutifit !tutritau. 
This rosin passes through a strainer before i t  reaches the THE DOWD TUNNELING SYSTEM. 

vat, to rid it of foreign substances, such as straw, pine FIGURES 1 and 2, see next page, illustrate 'he :::>owd tun-
cones, chips, etc. From the vat i t  is bailed by wooden neling system, in perfecting which the inventor, Mr. O . B'.. 
buckets, fixed on a 10llg handle, into the barrels. Dowd, of 122 East Nineteeuth street, New York City, has: 

Rosin is graded by standard samples fixed upon by the been engaged for some years past. It furnishes means of 
" Produce Exchange. " excavating for and constructi ng tunnels in soft and treacher 

The yield of oil of turpentine from " virgin dip " is about ous groun d, and under great pressure. 
six gallons to barrel. The system provides a shield absolutely safe for the work-

The yield of oil of turpentine from " yellow dip " is about ' men while passing through strata of hard and soft mud, 
four gallons to harrel. quicksand, " land·springs, " poisonous gases, etc. , and ca-

The yield of oil of turpentine from " scraping " is about pable of passing bowlders and making an entrance in rock. 
two gallons to barrel. It provides for excavating the immense amounts of silt, 

Other·products now attract our attention, viz . ,  the distil · clay, etc. , by steam power instead of manual l abor to in-
lation of rosin oil. sure rapid progress, and it provides for the construction of 

The rosin oil of commerce is produced iu the following a tunnel with water and gastight walls, having strength 
way : Rosin is introduced into an iron still, the lower grades even under pressure of about four tons to the square foot to 
being used for this purpose, and heat is applied until the I allow a margin of safety of 50 to 1 , and to resist constant pound
temperature reaches from 3160 to 3200 F. Water and pyro- ing of heavy trains on its inverted arch ; at the same time 
ligneous acid and naphtha come over first, and for some it has the longitudinal rigidity of a tUbular bridge, so that: 
time, until the rosin is exhausted of naphtha. The heat is in parts passing through " land springs " or exceptionally 
then raised to near the red heat of iron, when the rosin boils, soft pieces of ground there is no danger of breaking out 
and water aud oil of rOBin distill over together. This is crude crOSA sections of the tnunel. (Special attention has been 
rosin oil. It is a heavy, nearly opaque, whitish viscid fluid, called to this difficulty by able engineers, and the trouble 
opalescent on the surface. was practically illustrated by the breaking out of portions 

This  crude rosin oil is rectified by redistillation,  and the of the Cleveland tunuel , under Lake Erie, the sections re 
resulting oil is tran sparent, dark-red by transmitted light,  taining their cylindrical form and moving several feet from 
with a decidedly bluish cast by reflected light. It is deeply line of the remaining tunnel. )  
opalescent, more s o  than petroleum oil. k water and gas tight joint is formed in the rear of the 

The residuum left in the still is a black mass with a shin- shield, and in the front edge of tba tunnel section s  afford 
ing fracture, giving the hues of crystal aniline. firm and reliable support for hydraulic jacks by which the 

Other products still remain to be spoken of, viz. , naphtha shield is propelled and guided. 
and oil of tar. Figure 1 is a longitudinal sectional elevation of a portion 

Tar when distilled yields pyroligneous acid, water, of a tunnel, and the shield employed in its construction. A 
naphtha, or spirits of tar, and oil of tar. The naphtha, represents a cylindrical iron shield of great weight and 
when purified by a second distillation , is clear and of a very strength, having in ternal diameter slightly greater than ex
pleasant terebinthinate odor. The oil of tar comes over in ternal diameter of tun II el, B. The shield is made water
the latter part of the process, and a black residuum remains tight in front by an adjustable head (C), composed of strong 
iu tbe still resembling pitch. All but the last-named of 
these articles have a commercial value. 

Tar is distilled in iron retorts, j ust as rosin is. There 
are many complex bodies which have come to the attention 
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TUB FOR SEPARATION OF TURPENTINE FROM WATER. 

A TURPENTINE STILL. 

of the manufacturers duriug their operations. Some of them 
have beeu very intelligeutly worked out and identified by 
Mr. William A. Martin, the chemist of the works we have 
visited. Some remain to  be investigated. Terebinthine  

tree facings, yields an inferi?r
. 
rosin, from ver� da�k to products have always been exceedingly interesting chemi-al�ost black . The black rosm IS not due to burmng lD the cally,  and just now we are moving toward practical com

stIll .  as has been stated. mercial results. I am expecting to announce, at no distant 

iron sections, and has a large central opening in which is 
fastened by boits, etc. , the collar, D, which forms the bear 
ing for shaft, E. This shaft carries the strong rotating 
steel tUllneling arm, F, on each side of which are blunt 
edge cutting tools. 

Anhydrous rosin is the greater part of the stock produced ; I day that we have made a sure step in tbe right direction. 
the opaque rosins, being accidental, are limited. ' 

The fol lowing description of the process of distillation .. 4 • I • 

may explain further. The English Channel Tunnel. 

A fifteen-barrel copper still (barrel weighing 220 1bs. each) The works which are going on at Abbot Cliff Tunner, be-
is charged early in the morning. Heat is applied until the tween Folkestone and Dover, on the Southeastern Railway, 
mass_ attains a uniform temperature of from 2120 to 3160 F. in connection with the sinking of a shaft for testing the geo
This is con tinued until the accidental water, tnat is, the logical formations of the locality, with a view to the forma
water contained in the crude turpentine as it comes from the tion of a tunnel b�tweeu England and France, were inspected 
forest, has been driven off. July 20, and pronounced satisfactory by M. Leon Say and 

The first product distilled over is pyroligneous acid, the French engineers, including M. Duval, M. Ore ton, and 
f . 'd h d th I' I h I ith t Thl·S the Count de Montebello. A shaft 90 feet deep has beeu ormlC aCl , et er an me y lC a co 0 ,  w T wa er. 
is known as low 'wine. sunk from the level of the engine  house at high water, and 

All the accidental water b aving been distilled off, a small a heading has been driven to the level of high water mark 
stream of cold water is now let in, so that the heat is kept at for the purpose of depositing the chalk. Powerful machin· 
or below 3160 F. , the boiling poin t of oil of turpentine. ery has been fixed for the purpose of drivi n g  an atmospheric 
The oil of turpeutine and water now come over, and the drill, with which it is intended to drive a heading as far as 
mixture is caught in a wooden tub , This tub is construct- Dover, a distance of three miles, under the line of railway, 
ed as follows :- the heading at Dover to be 300 feet deep. The experiments 

The distillate is  caught at A from the still and separates 
into water and oil. At B there is an overflow spout, which 
discharges into the tub D. The water is kept low enough in 
the lower part of the tub to prevent its overflowi ng through 
the cock B into the receptacle D. From tbis receptacle it 
is put into oak casks, well made with iron hoops, and 
securely glued inside. 

The distiller tests the quality of the flow from time to 
time in a proof glass. The distillation is continued until 
the proportion of fluid coming over is nine;of water to one of 
oil of turpen tine. At this stage the heat is withdrawn,  the 
still- cap is taken off, and the h ot rosin, which remains in a 
fluid state in the still , is drawn off by a valvular cock at the ! 
side of the still near the bottom 

* By Thomas F. Wood, M.D., in New Remedies. t The commercial name for oil of turpentine. 

are being carried out under the direction of Colonel Beaumont 
and Captain English. The Southeastern Railway Company 
have made a grant of $30,000 for the purpose. 

Food Valne of Root Crops. 

Chemical analysis gives the following results with regard 
to the food values of different root crops : 

Total Amount of Nitrogenous or Flesh-forming Material. Pounds. 
In 1 000 pounds of potatoes . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2!l'03 
In 1

'
000 pounds of mangolds . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ 1 1 '25 

In 1'000 pourid. of sugar beets . . . . . • • • . .  . . . •  . .  • • . • . • • .  . . . . 10'00 
In 1'000 pounds of turnips . . . . . . . . . . . .. . . . . . .  • . • • . •  _ . . . . . . 21'25 In 1 :000 pounds of carrots . . . •  . .  • •  . . • .  . • . . . . . .  . • . . . . .  . . • . . . .  13'12 

Total Amount of Carbonaceous or Fat-fonning Material. Ponnds. 
In 1.000 pounds of potatoes . . . . . . . . . . . . . . . . . . . . . . . . .. 237'4 
In 1 000 pounds of mangolds . . .  . . . .  . . .  . .  . . . . . . . .  . . .  . . . .  . . . . .  1(17 2 
In 1:000 pounds of sugar beets . .  . . . . . . . .  • .. . . . _ . .  . . . . . . . . . 174'4 
In 1 ,000 pounds of turnips . . . . . . . . . . . . . . . . . . . . , . . . . . .. . . . . . .  81'7 
In 1,000 voun<!s of carrot� . • • . , . . .  , . " • • • " . . . " . .  ' ' ' ' ' ' ' '  • •  �39'1 

The arm is about one foot in front of shield head. G is 
a cog-wheel upon shaft, E, for revolving it, which is effected 
by two oscillating compressed air or steam engines, as shown 
iu cut on opposite sides of the cog-w heel, G. (When steam 
is used the smoke· pipe is connected with tbe ventilatiI,!g 
exhaust tube, to carry the smoke out of the tunnel . )  Shaft 
E is hollow and has a tube within it extending to the junco 
tion with arm, F, and the arm has two longitudinal water 
passages indicated in cross·sectional view, Figure 2, by 
dotted lines ; each is connected with the w ater passages 
shown on either side of arm, F. A tube in the shaft is 
arranged so that by a part revolntion of it the connec
tion can be made so as always to drive t be water through 
the side of the arm which is moving forward. 

The shield being in place, the shaft and arm are moved 
slowly, revolving in either direction , and small quantities 
of water are forccd through the shaft and arm to dissolve 
the silt and clay as they are scraped from the heading by 
the cutters, and form a semi fluid, about the consistency of 
thick cream, according to the amount of water forced in, so 
that the arm is fou n d  to move easily in thi s sort of disk of 
soft material. Between this and the head 0 f shield another 
disk forms, about a foot thick, of much harder consistency, 
and in silt or clay remains adhering to the head of the shield. 
It is sometimes found desirable to force compressed air 
througb tbe shaft and arm , and go()d results are obtained. 
The air disintegra.tes and drives the earth from the fron t of 
the arm, and forms minute bubbles, aud gives greater elasti· 
city to the silt, etc. , allowing the arm to move freely. 

It should be observed that no part of the disk in which the 
arm moves is a vacuum or air- filled space, as this can occur 
only in exceptionally firm silt or clay ; on the contrary there 
is a constant pressure on all sides of the arm aud on the head 
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of the shield-the pressnre in dIfficult port ions of the work 
being as great as four tons  to the square foot. 

The shield is pressed forward by hydraulic jacks, H, H. 
In excavating for a full - size rail road tunnel eight twelve
inch bore j acks should be used , of strength capable of 
bearing a test of about 3 . 000 tons combined moving power, 
but arranged to work advantageously for the comparatively 
small power usual ly required of them. 

Bars, I 1 ,  connect by sucket joint with the pistons of the 
jacks, and reach back to the front edge of the iron tunnel, 
on which they h ave a reliable support. The jacks force the 
shield forward ; at the same time the shaft and arm revolve 
and cut and mix the silt with the injected water, and the 
semi-fluid silt is pressed backward through pi pes, J J, a n d  
falls i n t o  t h e  car, K. 

This car should be of sufficient strength to carry the silt 
removed from a section of th e  heading about four feet 
long. 

When the shield is  advanced until its rear end reaches the 
fron t end of  the tunnel section, the gates, L L, are closed, 
stoppiug the flow of silt, etc. , the car is drawn to the mouth 
of the tun nel by a w ire rope, and the load dumped through 
gates in the bottom of the car. The course of the shield 
may be changed by shutting the cocks i n  the pipes leading 
from the pumps to the jacks on that side toward which it 
is  to be directed, and allowing the remaining jacks to ad
vance the opposite side. 

The tuun el itself is made of solid sections of cast iron 
pipe, entirely free from any longitudinal seams-this form 
being used for econ omy of con struction and to give greater 
resistan ce to crushing force than the previously-made- i1'(m 
tunnels ; for instance , the second Thames, the seCtions of 
which are made up of smaller pieces bolted together. 

The desired form of R. R. tunnel is a sl ight oval about 

Fig. 1.  

: 

�titut if i t !mtritllU. 
Several o f  these sections being in place, and under pressure 
from the jacks, four steel or iron links, or bars, - ° 0, are 
placed while hot upon lugs cast on the interior of the:section,  
as shown, drawing them together by shrinkage while 
cooling. 

These links may be used with say five hundred tons each, 
or about two thousand tons combined contracting power, 
and in very bad ground two more bars may be used in other 
lugs cast on tbe side of the tunnel sections, to insure very 
great longitudinal rigidity. The packing between the sec
tions form a w ater-tight joint, and it will be seen the form 
of joint illustrated admits of repacki ng at any .time from 
the in terior of  the tu nnel, in case a sl ight leak occurs. 

Among minor details of the system may be mentioned the 
use of the well -known sand ejector, but of peculiar form, 
consisting of a large portable tube with a smaller air tube 
within it extending to the end of the larger pipe. 

This pipe when required is placed obliquely with its 
upper curved end over the dirt car, and itll · lower end pro· 
jecting through the lower edge of the-shield head, and flush 
with its outer face ; a hose is attached to the small tube, and 
compressed air is driven through it, blowing the sand or 
earth backward and upward into the car. 

This _plan is found of value in certain kinds of sand for 
giving greater ease of motion to arm, F, but in silt or clay 
it is unnecessary. 

The ejector is also valuable when placed from two to six 
feet lower down-that is, through an oblique opening at the 
l ower front of the shield cylinder-to excavate for sinking 
below l ine of progress any bo wlder or similar obstruction 
w hiQh might prove too great for the unaided power of the 
arm to force downward. Wh ile using the ejector, and, in
deed, at all times, except when in hard silt or clay, the 
shield should be pressed forward with considerably more 
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need not be used, as the tunnel w ould be of considerable 
thickness. 

Cost of excavating in slit or clay and putting sections in 
position and placing tightening bars, it is believed, need 
not exceed seven dol lars per lin eal foot. It is  believed that 
silt can be excavated at least fifty times faster by this pro · 
cess than with the well-known BruneI shield, in which the 
earth was removed principally with the bare hand. 

Before any reasonably accurate estimate of the cost of the 
entire tunnels can be made, it  is, of course, necessary to de
termine the grade and the consequent length of the tunnels 
required. � The origin ator of the a.bove system, after con 
si\ierable investigation, is convinced that the inclined plane 
system is far th e  most desirable for passing trains through 
most short subaqueous tunnels . In this system a long i n ·  
clined plane is prepared, down which the train runs b y  its 
weight. It is then raised over a shorter incline by means of 
an _endless wire rope, which passes o ver a large wheel with 
a grooved face, and thence to the foot of the incline, and 
around a small pulley, and it is moved like a belt by the 
large wheel at the head of the incline.  This rope is sup
ported by a number of small sheaves. 

The propelling power is a stat.ionary engine, which re
volves the large wheel. For making the connection of the 
train with the rope, a special kin d  of truck with clutching 
device is used. 

It is coupled w ith th e ordinary cars, a.nd is called a 
" pusher " or " puller, " as it is used in fron t or at the 
rear of the train .  

The problem being, for instance, to move a t rain from 
Jersey City to New York, it is bel ieved best to have the 
mouth of the tunnel near the New .Jersey bank of the 
river, and by one long inclined plane to run nearly three

fourths across the river, and then by a shorter and steeper 

Fig. 2. 
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17Y2 feet high by 16 feet wide. This form allows the short 
sections of about fo ur feet lesgth to be carried through the 
completed portion by turning their greater diameter at right 
angles to the greater d iameter of the completed tu n nel, as 
shown by dotted lines at M. The tu nn el section is fastened 
to two axles, thus forming a sort of car, and leaving only 
the axles to be thro w n  out of the w ay when the section 
reaches the interior of the shield, and is detached from them. 

A wire rope hoisting gear is attached to the section, and 
it i s  raised by steam power and set in its permanent posi
tiou . The pushing bars are then replaced against it, the 
pressure a pplied, and the car which has followed the sec
tion into the tuunel is filled, as before described.  

After being cast, and before becoming quite cold, the 
secti ons are covered externally with a thick rust-proof bitu
minous preparatiou.  This coating is applied by placing the 
section on its side with a hoop of sheet-iron of the same 
width as the section, but of size to leave about half or 
three -quarters of an inch space for the thickness of the 
coating. 'fhis space is filled with the composition while 
hot, so th at it adheres to both the section and the hoop. 
While this is  done the hoop is held by a frame coinciding 
with the form of the slightly elli ptical opening in the rear of 
the shield through which it is to pass, so that, regardless 
()of any i rregularities in the rough casting of the section, the 
exterior of the hoop shall be suited to make a good joint in 
the shield packing, so that the rear of the shield may draw 
readi ly off from the hoop, which remains o n  the section, 
without allow ing openings for irruption of water or mud . 

A portion of the coating materials extends to the recess 
in the end of the section, to form a water tight -joint . 

Fig. 3. 

THE DOWD TUNNELING SYSTEM. 

force than the backward pressure of the earth heading ind- grade to reach the surface not far from the river on the New 
dent to the weight of the superincumbent column of water York side. 
and earth, to prevent excavating more material than requi- A " pusher " or " puller " should be attached t-o the traitl 
site for the passage of the shield .  at  the  h ist stopping place, and as the train approaches the 

Collar, D, is arranged to allow of being taken into the tunnel the locomotive should be switched and the train aI
shield w ith shaft and arm attached, if it is desired to ren ew lowed to enter the tynuel at full speed, run ning over the 
the cutters, an d means not shown are arranged to prevent long plane to or past the lowest point. On commencing the 
silt, etc. , pressing into the opening while this is done. ascent the mdtion will be checked, and the trltin may be 

By the use of special cutters on arm, F, rock when not stopped by the brakes, and the puller instantly attached to 
too hard may be tunneled ; for in stance, a rock known to the wire rope, and the train be quickly drawn up i n to the 
exist below the Hudson river, and if this rock is as soft as passenger or freight depot. 
believed by those claiming to know, the cutters would make A system is now used for lighter train s by which the 
very good progress through it ; but if very hard, it woul d ropes are attached while both the train and the ropes are 
be desirable,  after making a safe entrance within it, to re- running at full and nearly equal speed, and it is  believed 
move parts of the shield head and go on by the usual that this plan can be used for heavy trains by increasing the 
methods, passing the shield through afterward and follow- power of the machinery and the number of wire ropes, thus 
ing with the iron tunnel. making the run through the tunnel without a stop. This 

When work is doing in ground filled with gas like that would probably diminish the time of passage by more than 
under the Detroit ri ver, the car should have a tight cover, a minute, thus allowing a much greater  number of trains to 
and its interior should be connected by tube with the ven- pass daily. For outgoing trains the form of the tunnel 
tilating pipe to convey the gas out of the tunnel. should of course be simply reversed, the sbort in cline and 

As to the cost of this system, five among the best known the stationary engines being placed at  Jersey City. - This 
expert authorities on a large foundry work agree in estimat- system is much u�ed, and is doubtless familiar to most 
ing the cost of casting the four-foot tunnel sections at less readers, but slight" modifications would be required .  
than thirty dDllars each, or about seven dollars per lineal The tunnels should be entirely separate, and a t  no point 
foot-this being in addition to the cost of the iron. less than thirty to fifty feet apart. Fig. 3 indicates the form 

As the price of iron varies, no close estimate can be made and approximately the grade of the tunnels for the inclined 
of its cost. It is  believed, however, it would be between plane system under the Hudson. The south one represents 
$700, 000 and $900, 000 for the pig or scrap iron for two tun- the tun uel for incoming trains,  and the north or upper one 
nels of length suited to the inclined plane system for the 1 tbat for outgoing trai n s ;  the dotted lines simply indicate 
Hudson river. As weight is desirable, very expensive iron the horizontal. 
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HISTORY OF ELE VATED RAILWAYS. I tion for the engine to take hold, there would be so much r The Epidemic of" Breakbone Fever i n the South. 

The idca of using an elevated rail road for rapid transit is : more f riction under each car, and one would overcome the A painful but fortunately not fatal diseasc has been very 
not of recent origi n ,  In 1812, two years before George I otber ; t here would also be great friction from the flanges · prevalent tbe past summer along the south Atlantic and Gulf 
Stephen son built hiR first railroad engine, Col. John Stevens, i used to keep the wheels on the track, which would be greatly States, from North Carolina to Louisiana, extending into the 
father of the late millionaires of Hoboken, proposed to run I in creased If the logs should warp ; it would be impossilJle to in terior as far as Augusta, Ga. At Charleston , Savan nah, and 
a railroad train by steam in almost exactly the manner now build a perfectly " true " railroad with ordinary workmen, New Orleans the epidemIC has been especially severe, the 
adopted on the elcvated railroads of New York. He made and even if buil t  it would easily be thrown out of l ine by victims being numbered by thousands. Both lJlacks and 
a proposition to the Commissioners for the Improvement of 

I 
frost and other causes ; double tracks would be needed, since whites were affected about equally. For sevcral weeks after 

Inland Navigation, of which Gou vernenr K.Morris was chair- the same way would not serve for carriages going and re o the first cases appeared in June the real nature of the disease 
man, setting forth his plan in detail and giving facts and turning, and the expense would thus be doubled ; and finally; was not recognized, something like thirty years b aving elapsed 
figures which showed him to be much further advanced in " i t [did ] not seem probable that a way could be made of si nce the last invasion . The symptoms of the disease, as de
a practical knowledge of the possibil ities attainable in rail sufficient strength. ' scribed by Dr. F. P. Porcher, in a communication to the 
road travel than any man of the day. He wrote, in Feb · Mr. Steven s  replied to this highly scientific exposure of Bulletin_of the'National Board of Health, are as follows, not 
ruary, 1812, as follows : the Commissioners' ign onince by sbowing that. an engine, al l of the symptoms, however, appearing in every case : 

" Let a railway of timber be formed , by the nearest prac- theoretically, would draw such a load as he had estimated ; The disease generally begin s  with a feeling of coldness, or 
ticable route, between Lake Erie and Al bany. The angle of t h at the roadway could be made true and maintained so at by a Ch I l l ,  followed by fever-this, with a temperature rang
elevation in no part to exceed one degree, or such an eleva reasonable cost, and that if wood was deemed too perishable ing from 1000 to 105°, l asts gen erally from 24 to 48 hours, 
tion,  ,,'hatever it may be, as will admit of wheel carriages to or insecure other materials could be used. He then made a occasionally extending to four or five days, and even in rare 
remain stationary when no power is exerted to impel them detailed estimate of the cost of such a road, 1}aving brick cases to seven. Relapses occasional, specially in those who 
forward. This rail way, throughout its course, to be sup- pillars, 400 to the mile, with timber ways andiron bar rails b ave �one out too early. Headache frequent, generally frontal, 
ported on pillars raised from three to five or six feet abo ve four inches broad and one-half inch thick. He thus made from the beginning. �liJiary eruptions, sometimes elevated 
the surface of the ground. The carriage wheels of cast iron, the cost per mile as follows : and red, lIke measles, and the occasional presence of sudnmina. 

the rims flat with projecting flan ges, to fit on the su rface of Bar iron plates. . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  $7,603 over the face, neck, nnd body / sometimes the eruptions were 
the railways. The moving power to be a steam engine, ' Brick pillars . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  11 ', 600500 confined to the body, and endured for days' after recovery. Timber ways . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

nearly similar in construction to the one on board the $10,703 We have seen some examples of sl ight desquamation-fur-
Juliana, a ferryboat plyi ng between thi.s city and Or, for the whole 300 miles . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,210,900 

furatious or branny in character. Sweating profuse in many 
Hoboken . "  For reducing elevations, etc . . . . . . . . . . . . . . . . . . .  . . . . . . .  500,000 persons, though often absent. Hence, some physicians are 

The Juliana above-men tioned was built by Mr. Stevens $3,710 900 inclined to consider the disease to be suetle miliflre of a mild 
in 1811.  She afterward plied on the Connecticut River, hav- ' Using stone i n stead of brick, he added $800 per mile, or a form. " Breakbone " is the best n ame, bccause pain in the 
ing been tbe first steamboat to navigate the Sound. total of $3,950, 000. bones a n d  l imbs is the most constant symptom . There is 

It should be remembered that at that t ime railroad loco- . Mr. S�even s  informed the Commissioners that the practi- often great restlessness during the fever, and in some a fcel
motion was litt l� if any further advanced than aerial 'n avi· cability of his plan could be satisfactorily tested for about ing of tightness or congestion about the throat, with bleed 
gal ion is to-day. Both practical men and theorists langhed $3, 000, but whether they thought it too visionary a scheme ing in a few cases known to us. Catarrbal symptoms are 
at the idea that an engine could draw a load heavier than its to deserve attention, or whether their minds were so devoted rarely present, although cough has occasionally existed. 
own weight,  an_d thc first locomotives were made with a to the canal project as to be incapable of taking any other Bleeding from the nose not unusual in children,  and also in
cogged wheel to work i n  a cogged rail. Mr. Stevens' plan ideas into consideration ,  it is impossible to tell ; at any rate crease in  the menstrual moli men has been observed. Pain 
of an elevated road differs little in its general features from they took no further steps and the matter dropped. in the back and limbs markedly present, bnt  no decided 
the rapid transit roads on Third an d Sixth avenues, except I .. , .. • .. swelling of joints, no carbuncular enlarg ements or boils, as 
that the height above the snrface is greater. Pittsburg's 20-to l1 Hammer. in the epidemic of Dengue, of 40 years since, or in that of 

Mr. Stevens' theory was a tremendous leap beyond the One of the largest castings ever made in this country was " breakbone, " which followed some years subsequently. 
knowledge of that day. There were tramways in e xistenc0 

I 
successfully poured at Pittsburg, October 5, being a solid Weakness and prostration have lJeen very decided, but not 

in England, but they were used alm ost without exception block of metal weighing 16 1 tons. Its mission is to serve as nearly to such an exten t as in previous epIdemics. Some of 
for coal transportation,  and had never been thought of for ! the anvil  block for a monst er steam hammer in process of the physicians consider that there has been a tendency to 
passengers. There were steam road·engines also in use, but erection for the Black Diamond Steel Works, Park Brothers hepatic torpor or congestion, of no great severity, however. 
they were very heavy, clumsy, and slow machines, inten ded & Co. , of Pittsburg. The growing deman d for steel shaft s Dr. Porcher has heard of no cases of decided jaundwe. 
as traction engines over common highroads, and had nothing for Western river steamers was one cause leading to the Nausea and vomiting seldom occur. 
in them even to suggest the idca of the railroad locomotive building of this hammer, whose cost, ready for work, will Very lit tle active treatm ent h as been uBed : ·a mild laxative, 
of to-day. Nowhere had any attempt been made to run a be $52, 000. The hammer frame will stand 34 feet high,  the saline  or mercurial, hot teas, niter, pediluvia, synapisms, 
locomotive on a line of rai ls. In the light of)ater progress bead, piston,  etc. , will  have a dead weight of 17 tons, in- etc. , and quinine d uring and after the attack, upon theoreti
in railroad construction, Mr. Stevens' calculations afe in, c reased by steam pressure to 20 tons, and the fal l is &0 be 9 cal grounds ,  with occasionally mild stimulants. · Several per-
teresting. · feet. . sons have recovered with no treatment whate ver. No deaths 

He supported his theory of the practicability of such a To properly meet these Titanic blows the great casting was are reported. The disease differed from the Dengue of 40 
road by the following reasous : Its expense would be no made, the dimensions of the anvil block bein g as follows :  years ago, and also from the later breakbone fever, in that 
greater than that of an ordinary turnpike road with a good Height, 11 feet ; at base, 8 by 10 feet , taperi ng upwardly to it seldom or never attacked all the members of a household, 
coat of gravel on it ; it could be buil t in one 01' two years ; 4 by 6 feet . To securc the best results  and toughest metal as was the case during previous epidemics. 
its elevation would remove the timber, of which it was com- where this was most needed the block was cast with the 
posed , from danger of decay ; and travel could never be im- smaller end down, and when cooled will be turned over by 
peded on it by even the deepest snows ; it would be free from hydraulic jacks, trunnions forming a portion of the casting 
the casualties to which canals were liable ; and the expense for this purpose. The foundations for this an vii necessitated 
of transportation woulu be far less than on a canal. the diggi ng of a pit 27 feet in  depth and measuring 30 by 50 

The canal question was at that time the one to ward which feet. Cement piles, surmounted by successive layers of 
public attention was directed most forcibly, and therefore all heavy timber, a pon derous cast iron plate, and finally by a sec
of Mr. Stevens' calculations were comparative , the figures tion of oak timbers stood upright 11 feet high , form the sup
of the Oom missioners for tbe Improvement of Inland Navi- p ort for the anvil block. The casting was accomplished in 
gation lJein g  taken as a basis of comparison. The difference seven hours without acci dent of any kind, the metal pouring 
in elevation between Lake Eri e and the Hudson at Albany from five cupolas charged with 33 tons each of best charcoal 
being taken at 225 feet in a distance of more than 300 mIles, iron. Previous to this work, as near as can be ascertained, 
Mr. Stevens treated it as practically a revel road. Taking no single casting of 100 tons had yet been poured in this 
the capacity of one horse on a rail way to be only eight tons, country. The Rodman Columbiads, 20 inch bore, cast at 
the angle of ascent being less than one degree, Mr. Stevens Pittsburg in 1860, weighed 80 tons in the rough. As to ham
estimated the power of an engine having a cylinder of 1 0  mel'S, the 'largest steam hammer at present in  operation in 
inches dIameter, with a steam pressure of 50 pounds, to be this country is a 10 ton machine at Nashua, N. H. The Pitts
equal on a. similar road to ;!O horses, or a capacity to draw burg hammer IS  being built hy Wm. B. Bement & Sons, 
160 tons.  But Mr. Stevens, to be on the safe side, took 100 Philadelphia, and w ill  be in operation early in t he coming 
tons, at a speed of 4 miles an hour, as the work to be expected year. Western river men will  no longer sen d  their orders 
from Ins engi ne. Then allo wing three cords of wood per for steel shafts to Krupp, of Essen. 
day at two dollars a cord, and four men's lahor at one dollar .. , • , .. 
each per day, and supposing that ful l  freight was carried Balloon Photography. 

only one way, he calculated that the roull,d trip from Lake An interesting experiment has recently been reported to 
Erie to Albany and baek would be made in five days, whIch the French Academy of Sciences by M . P. Desmarets.  M. Des· 
at $10 per day would make $50 as the expense of transport- marets has succeeded lU taking two excellent photographic 
ing 100 tons the length of the road, or 50 cents per ton . The views from a balloon m mId air. Such views have hitherto 
Commissioners' estimate of the cost by canal was $3 per ton. been obtained by M. Nadal' from a captive balloon, but these 

Speaking of  the speed attainable, Mr. Stevens said : " I  are the first from 3. balloon unattached to the earth.  M. 
am by no means prepared to say w hat l imits may be set to Desmarets used the mstantaneolls process of M.  Janssen . 
the rapIdIty with which a carriage may be driven on these I The plates were very sensitive, speCIally prepared with gela 
ralls. " tine-bromIde, and the oxalate of Iron was used m develop· 

Else where, first referring to the speed obtained by the mg them. The view s obtamed are saId to have shown a re
native boats, or proas, in the East Indies, Mr. Stevens wrote : markable clearness. The time of exposure was one-fifteenth 
" I f, then, a proa can be driven by the wind . . through of a second. 
so dense a flUId as water, at the rate of 20 milcs an hour, I .. , • • ... 

can see nothmg to hinder a steam carriage from movmg on • The Distillation of Spirits. 

these ways with a velocity of 100 mIles an hour ;" and m a The following statistICs are furnished by the Commis-
foot· note ' " ThIs asto l J ishing velocity is conSIdered b ere as sioner of Internal Revenue. The figures i ndicate the num· 
)Ilerely possible. It is probable that it may not in practice ber of gallons of distilled spirits produced, consumed, ex

be convement to exceed 20 or 30 miles an hour. Actual ex . ported, etc. , the fiscal years ending June 30. The marked 
periments, however, can alone determine this matter, an d I increase of consumption the past year is attributable to the 
should not be surprised at seeing steam carriages propel led revival of m anufacturing industries, the larger portion of 
at the l"Ite of 40 or 50 miles an h our. " the consumptIOn of spirits in this coun try being-as is well 

The Commissioners for the Improvement of Inland Navi· know n  t o  all except prohibition lecturers-used i n  t h e  arts. 
gation repli ed to Mr. Stevens' memoria l ,  making the follow· t Production . . . . . . .  . . . . . . . . . . . . . . . . . 90,1�270 71,���621 
ing objections : That the engine would not draw such a load I Consuffil'tion. . . . . . . . . . . . . .  . . . . . . . 61 , 1 l6,5Q3 51 ,892.714 

" I k 
. . . . . . - ExportatIOn . . .  . . . . . . . . . . . . . . . . . . . .  16,765,663 14.837,58 1 

, or ac of a grIp on the ralls, for If there was suffiCIent frlCe Balance in bond . . . . _ . . . . . . . . . . . . . . .  31,363,869 19,212,470 

.. I .  I .  

A Succe"st'ul Case of" Transt-usl<>n of  Blood. 

The following case, which exhibits in a marked degree the 
beneficial effects of transfusion of blood when performed 1 1 l  
cases o f  impending death from excessive hemorrhage, i s  re
ported in the New York Medica.l Journnl, for August, 1880, 
by Joseph W. Howe, M . D . : 

Mrs. B . ,  aged twenty-two years, was delivered of a three 
mon ths' fOltus, November 7, 1879. From that date until 
November 11  she had repeated and profuse hemorrhages 
from the uterus. On tbe 10th the lJleeding was continuous. 
Drs. Reynolds  and Comstock, who werliJ first called in, suc·· 
ceeded in controlling the hemorrhage, but not before the 
patient had reached the stage of collapse. They remained 
with her all night, endeavoring, with the ordinary means of 
stimulation, to rouse her, but without avail. She continued 
to sink in spite of everything. 

On the morning of the 11th I was sent for. The patient 
was then completely pulse less and partially unconscious. 
The extremIties were cold and clammy, and it was evident 
that unless some fresh blood were mtroduced death would 
soon supervene. She was so far gone that I made up my 
m ind not to spe nd any time in defibrinating the blood. I 
opened the medIan basilic vei n in the right arm of the patien t 
and mtroduced the closed cannula of Oolin ' s  instrumen t, and 
after passing some warm water through the cy linder of the 
instrument, attached it to the cannula in the patient's arm . 
The med Ian cephalic vein m the right arm of the d onor w a s  
then opened, and t h e  blood was allowed to fl o w  directly into 
the cylinder without defibrination. When a sufficien t quantity 
had been obtai ned, and while t h e  blood was still flowing, I 
mjected, withou t any dIfficulty, between seven and eight 
oun ces. The whole operation dId not occupy more than five 
mmutes in its performance. 

Within half an hour the pulse returned at the wrist ,  the 
voice became clear and distinct, and she asked for somethmg 
to eat, saying that she feit  stronger and bet tcr in  every w ay 
One of the medical gentlemen who had been with her all 
night assistin� in the,attelllpts at resuscitation , and who left in 
the mornmg, believing that there was no hope of her recov
ery, came in an hour ·after the operation, and said it was " a 
perfect transformation scene " -that be bad no !dea that l\ 
few ounces of blood cou ld restore lost vitality so rapidly 

From t hat time on the pat ien t con t inued to improve, and 
when I last heard from her she was in the enjoyment of 
good health and atten ding to her household duties without 
any discomfort whatever 
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J titutifit !lUtritJu � 
HOMICIDE IN THE lTNITED STATES. chusetts. In Edgefield County, South Carolina, ItS many 

Some remarkable results have been arrived at by Mr. H. men were killed in street fights and personal difliculties in 
V. Redfield. who has been investigating the frequency of 1878 as there were homicides in Massachusetts, outside of 
homicide and the treatment of murderers in different parts Suffolk County. :".J the Northern States humicide is least 
of the Union. Purposely avoiding years of political excite.- frequent, in proportion to population, in New England and 
ment, he has endeavored to discover the relative frequency New York (outside New York city) than elsewhere ; and 
of " ordinary homicide " in the North and the South. In 

I 
probably most frequent in the southern counties of Indiana 

the course of  his studies he tabulated the homicides occurring and lllinois. Homicide is quite frequent in New York city 
in one or more years in Maine, New Hampshire, Vermont, and in the coal and oil regions of Pennsylvania. In Ohio it 
Rhode Island, Massachusetts, Connecticut,  New York, is very much more frequent in the counties bordering on the 
Pennsylvania, Ohio, Michigan, Minnesota, Kentucky, South Ohio River than in the Northern counties. It is least fre
Carolina, Texas, and other States ; also the number of per- quent in the farming counties of the ., Western Reserve, " 
sons charged with murder and manslaughter, and the num- where the proportion agreeR with that of rural New England. 
ber of indictments for the various degrees of this crime, for 4 f "  • 

P ' M' h'  Open Air Cor Conl!lumptlvel!l. several years, in the States of Maine, ennsylvanJ a, IC 1-
Dr. J. Henry Bennet, in a communication to the British gan, and Minnesota, thus getting the annual average in all 

Medical Journal, on the influence of mountain air in the these States with a degree of accuracy not previously at-
treatment of pulmonary consumption, asserts that the temtained. He selected these States as containing a fairly aver-
perature which exerts the most favorable influence in the age population of the Eastern, Middle, and Western States. 
treatment of phthisis is a day temperatureA'lfnging from 550 The average number of indictments annually in all these 
to 650 or 70° Fah. , and a night tempenifure between 45° and States, taking a series of years together, was 154. This, 
50° ; in other words, that the climate and temperature which however, included the period of the Molly Maguire murders 
are the most conducive to the physiological well -being of in Pen nsylvania. 
the Caucasian race are also the most favorable to the treat-In like manner he studied the records of the Southern 

States since the war, finding the homicides in that part of the ment o f  phthisis. He draws attention to the fact that 
phthisis is rare among the people inhabiting the high plains country from five to ten times more freq uent according to 
of Central and South America, although common in the population than in the North. The treatment of such crimes 
neighboring ,.seacoast towns. Dr. Comes, with whom Dr. In the South, however, was quite unlike that which prevails 
Bennet has 

'
lately been in corrrespondence, states that durin the North. In this his statistics amply bear out thQse 

ing a- residence of four years in Quito, where he was one of furnished recently by the Clerk of the Criminal District Court 
the 'professors at the medical school, physician to the hos-of New Orleans,  in response to the Governor's request. rhe pital, .and engaged in active private practice, he only saw report is dated September 6, 1880, and was published at 
two or three cases of spontaneous phthisis among the nalength in the New O rleans Times. The grand total of crimes 
tives, and in all the cases of imported phthisis from the seaof this nat ure in New Orleans d uring the ten years ending 
coast that he met with the progress of the disease soon ap-December 31, 1879, stands thus � 
peared to be arrested.  He also states that in a large room, 

Total homicidml". . .  : . _ . . . . . . .  - _ . . . . . . . . . . - - . . . . . . . . . . . . . . . . . . .  303 without fire, and with doors and windows open day and 
Guilty of rnurder and sentenced to death . . .  . . . . . . . . . . . . . . . . . 11 
Guilty without capital punishment . . .  . . . . . . . . . . . . . . . . . . . . . .  46 night, he found the temperature to oscillate all the year 
Guilty of manslaughter . . . .  . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  44 round between 57° and 65° Fah. 

��H�1e�F: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  15! Dr. Bennet relates the case of a young married lady;aged 
:FUgItives from justice . _ . . ; . . . . . . .  . . .  . . . . . . . .  . . . . . . . . . . . . . .  3 26, . whom he atten ded for two winters at Mentone. She 
TransfelTed to delld docket . - . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . 12 was a native of Guayaquil, but educated and married in Mistrial . . . . . . . . . . . . _ . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . . . . . . . 3 

�rotal. . . . . . . . . . . . . . . , . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . .  303 
In the ten years eleven persons w ere sentenced to be hung 

for homicide : of these but five were executed-two Italian 
sailors, entire strangers ; one friendless Malay., and two 

France, where she became a consumptive ; and finding that 
her recovery at Mentone was only a partial one, she re
turned to ber n ative coun try. She has now been two years 
at Quito, and has become quite well and robust. But then, 
at Mentone,  she lived shut up, while at Quito she has lived 

negroes. in the open air constantly. He therefore thinks that the 
Homicid.e by n ative whites is not usually punished by immunity, or comparative immunity, from phthisis enjoyed 

death in the South. It is to this circumstance that Mr. Red- by the inhabitants of the elevated mountain plains of tropi
field attributes the fact that the murders in the Southern

�at �nd sub-tropical America, from Mexico to the Argentine 
States are greatly in excess of the number elsewhere among Republic, cannot be owing to mere elevation-to barometric 
English speaking peoples. c�nditions-inasmuch as phtltisis reigns at aU elevation s, 

Homicide occurs less frequently in New England in pro- even above 5, 000 feet, on the mountains of Switzerland. It 
portion to population, and i� no part of the country do man- cannot, either, be attributed to mere dry' cold, as the mor
�layers so rarely escape pum�hment. Fully half the �urders tal ity from phthisis is greater in Norway, Sweden, and 
In New England are by foreigners. Among the native-born Northern Russia than in London or Paris. It must then 
the homicides do not �xceed 1 to every 150,000 in�a?itan.ts 

I be owing to the ideal physiological climate, which :nable� 
annually. For a perIOd of eleven years the homiCides III the entire population to live, as it were, out doors, in the 
Ve�mont ave��ged l ess than two 

.
a .year. In many yeal'S not open air, night and day. Why should not the Andes, with 

a
.
smgle �OI:mclde has occurred m the State. In 1 870 th.

e a delightfully mild, dry, and equable climate, which is un
Vital statistics collected by the census showed but one homl- equaled in' any part of the world, become the health resort cide in Vermont and New Hampshire. In Florida, with less of the future ? 
than one-third as many inhabitants, there were forty-four -----_4_4 ........ -._-----
homicides. For the State of Massachusetts the annual aver- Charaeterlstlcl!I and Propertlel!l oC Good Vinegar. 

age is twen ty-three, half the murders occurring in Boston, H. Krl1tzer says the quality of vinegar may be detected by 
and the larger portion there among foreign born residents. its taste, by its COWl', and by its smell; for instance, good vine-

In the Northern States generally the largest number of gar must 'have a sour taste, which is not al tered by free alco
homicides occur in the cities ; in the South the number is hoI or other foreign substances. As to the color; may it be 
largest in the rural district s. During the two years 1877 and that of the water-clear or of tqe wine-yellow vinegar, It must 
1878 there were forty homicides in Massachusetts and over always be perfectly pellucid, and when rubbed between the 
two hundred 1D South Carolina, with less than hal f the popu fingers the odor must be acid w ithout having any sim1larity 
lation of Massachusetts. Almost all the South Carolina cases to spoiled lil[uors ; but before all, vin egar, if brought to the 
w ere " personal difficulties," or chance fights from sudden lIps, must not produce either an itching or burning. nor give 
quarrels. To a very great extent the Southern murders are to the teeth a feel ing of bluntness, for if this should be the 
due to the general habit of carrying pistols and using them case we can be sure that the vinegar is adulterated. 
at the slightest provocation. Touching the benefits that Adulterations are sometimes produced by the addition of 
would result from the repression of the habi t of carrying mineral acids, sometimes by vegetable . m atters. Of the 
concealed weapons, Mr. Redfield cites the example of Eng- former, especiaUy sulphuric acid, muriatic acid, and some· 
land, where the number of murders, in proportion to popu- times even nitric acid are used ; of the latter we mention 
lation, has been decreased in the ratio of 18 to 1 in the past cayenne pepper, bertram root, common pepper, etc. The 
four hundred years, and in consequence of a vigorous en- method of detectlDg these adulterations is the following;  
foreement of law,  at one perIOd going to the extent o f  affix- If sulphuric acid IS suspected of being present w e  should 
iug capital punishment to the crime of stabbing a person or pour some of the vinegar mtn a small  test tube, and add some 
shooting at him, whether with fatal effect or not. The result chlorate or acetate of  barIUm , If by the addition of this a 
was a wholesome diminutlOn of this barbarism. Under the ' white color is produced or after a time a white preCi pitate IS 
English system a murderer is not a l lowed to roam around on formed, then the vlDegar has been ad ulterated with sulphuric 
bail , and the chances of hiS escaping punishment are very acid. If the vinegar only becomes slightly turbid, the reason 
rare indeed. As a conseque nce, in E ngland and Wales, may be accounted for by the fact that the water which was 
among the twenty-six millions of population , there are fewer used for the fabrication of the vinegar contained sul phate of 
murders and manslaughters than in the single State of Texas, hme. To be certain that the vinegar contains  free sulphuric 
in our o w n  country_ aCId the following method should be employed : A smaU por-

Texas IS a large State, but the homicides there are tion of vinegar is put into an evaporation dish alld there 
decidedly out of proportion ' either to its size or the number evaporated until it 18 condensed to about one- ten th of its 
of its inhabitants. D ll ring the census year of 1 870 there were weight ; the remainder is dIssolved III alcohol .  filtered, and 
more homicides in Texas than in all the Northwestern States diluted wi th water, and finally a solution of chlorate of bari 
combined, with three or four other States thrown in. The um is added. If n o w' the vinegar shows a turbid wh1te color 
census vital statistics show one homicide annually in Texas the adulteration by sUlphu;ric acid may be assumed with cer 
to about every 2,500 population ; in Iowa and Minnesota there tamty. Recently, for the detection of mineral acids a new 
is one annually to about every 50,000 population. In this reagent has been devised, which can be well  recommended, 
fatal superiority Texas does not greatly lead the sister States viz. , methyl -aniline-violet. A diluted solution of this s u b ·  
o f  Louisiana, Arkansas, MiSSissippi. Kentucky, a n d  South stance does not change color at a l l  with pure vinegar, whIle 
Carolina. In one rural county in Kentucky (Madison) the If the slightest quant ity of Illmeral acids IS present it takes a 
homicides during 1877 and 1878 were more than in ull Massa- blqe-grecn color. 
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If an adulteration of muriatic acid is suspected, some 

drops of a solution of nitrate of silver should be added to 
the vinegar ; if a white, flaky precipitation is formed, which 
is blackened by the sunlight, and cannot be dissolved after 
an excess of nitric acid has been added, then the adulteration 
is proved. 

To prove the presence of nitric acid a small quantity of 
potassiu m  should be mixed with the vinegar, and after the 
liquid has been evaporated the remainder should be placed 
upon some glowing charcoal. If decrepitation takes place 
the adulteration may be taken for granted, otherwise the salt 
burns without noise and diffuses an odor similar to that of  
bu):llt-sugar. 

To detect the adulteration by sharp vegetable matters the 
following method may be employed : 

A small quantity of the vinegar, having the weight of 150 
grains, is slowly evaporated until some brown liquid re 
mains. If it was adultemted, this liquid has a sharp sting
ing taste, while if this is not the case it will have only an 
acid taste. 

A still more simple method is to moisten the upper lip with 
vinegar, the puri ty of which is acknowledged, while the un
der lip is moistened with the vinegar which is to be exam
Ined, and both are permi tted to dry. If the vinegar has 
been adulterated in the manner mentioned a disagreeable 
itching 01' stinging is felt on the under lip, while the upper 
lip is not affected. 

A third meth od for the same purpose is, to neutralize the 
vinegar by carbonate of soda ; the acid taste of the vinegar 
is thus removed and the sharp taste of spices remains. 

If vinegar is kept in copper vessels it is often dangerous 
to the health. In order to discover whether this has been 
the case sulphureted hydrogen is employed ; if the vinegar 
firct tmns a brown color, and if finally a black precipitate is 
formed, t!!e presence of copper is evident. Vinegar which 
has been kept in tin vessen,; gives a yellow precipitate when 
mixed with sulphureted hydrogen ; such as has been kept in 
zinc vessels gives a white precipitate, and the presence of 
lead is indicated by a black precipitate. 

If iron vessels have been used for the preservation of vine
gar the latter loses its value for many industrial purposes. 
The presence of i.ron can be detected by the addition of 
ferrocyanide of potassium, which in this case produces a 
blue precipit ate. 

The strength of the vinegar is found in the usual way by 
means of an acetometer. That of Otto deserves to be recom
mended. 

Recent Telegraphle Progre81!1. 
The laying of the new Atlantic cable fo r the Anglo-Ameri

can Company gives occasion for a review of .recent tele
graphic undertakings in other parts of the world, not the 
least important of which is the laying of the cable between 
Hong Kong and Manila. 

In Europe the most important work prOjected is, perhaps, 
the duplication of the Anglo-Danish means of communica
tion by a cable from New castle to Arendal in Norway, and 
thence to Gothenburg in Sweden. Vienna is about to be 
supplied with underground telegraphic lines after the man
ner of London, Paris, and Berlin. 

On this side the Atlantic several short cables are to be 
laid by the Canadian Government in the Gulf of St. Law
rence, so as to connect up the lighthouses on the Gul f Islands, 
notably Anticosti and Sable Island, with the villages of the 
mainland, and thus facilitate the salvage of shipwrecked ves
sels. These cables are being made by the Sil vertown Com pany, 
and will prooably be laid this fall. Can ada is also bent 
on fi mshing her trans-dominion telegraph line, following the 
route of' the Pacific Railroad, and Mr. Sandford Flemmg, 
the engineer-in-chief of that work, has recommended the 
speedy erection of a line between Fort Edmonton and Cache 
Creek, so as to compl ete the comm unication bet w een WIll 
mpeg in Red River and British Columbia. He further advo
cates tbe extension of the Canadian system from Vancouver's 
Island to Japan by submarine cables via the Aleutian and 
Kurile Islands ;  and M-r. Gisborne, the superintendent of 
Canadian telegraphs, proposes to go still further and umte 
Japan to Hong Kong and Australia. In Australia itself there 
Is a rapid spread of telegraph lines always going on. A neW" 
hne is being bUIlt from Adelaide to Melbourne, and a cable 
IS to be laid between Sturt's Lighthouse, Kangaroo Island, 
and Kingscote. 

The Western Brazi lian Telegraph Company intend to re
pan and .put m working order their long inactive cables be
tween Para, Cayenne,  and Dem erara. The latest prOjected 
w ork .ls the laying of a cable between Matamoros, in Texas, 
the sou.thernmost point of the United States telegraph1c svs
tem , to Vera Cruz, H I  Mexico. The line will consist of t�o 
sections, one from Matamoros to TampICO, and some two 
hundred and mne miles long, and the other from TampICO 
to Vera Cruz, a length of 256 miles. The core will be made 
of 107 pounds of copper and 1 66 pounds of gutta percha per 
mile. The main cable will be sheathed w i th 12 No. 6 gal
vanized Iron w ires and the shore end w ith 14 No. 1 wires. 
The }nsulation resist��ce of the cable, after five days' sub
merSIOn , IS specifled to be 225 megohms 'Per knot at 75° Fa.a 
The temperature of the sea bottom will be tested every fifty 
miles of the route and one mile from shore at each terminus, 
the mean of these several observations being taken as the 
actual temperature throughout. The cable has been designed 
for the Mexican Telegraph Company, recently formed, by 
their engineer. Mr. J. B. Stearns, of duplex telegraph fame, 
and will be l aid this year by the contractors, the India-rub
ber, Gutta Percha and Telegraph WQrk� O�,lJnpany. 
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� The publiRhers of this paper gnarantee to adver

ti.qers a ciroulation of not less than 50,000 copies every 

weekly issue. 

Chard's Extra Heavy Machinery Oil. 
Chard's Anti-Corrosive Cylinder Oil . 
Chard's Patokt Lubricene and Gear Grease . 
R. J. Chard. Sole Proprietor. 6 Burling Slip, New York. 
Now is the best season of the yellr for painting dwell" 

ings, barns, fences, etc., on account of freedom from 
fiies, du st,  Bummer b eat, and showers. We are can .. 
stantly in receipt of letters similar to the following ; 

I.AKE VIEW HOUSE. LIVONIA, N. Y . •  Feb. 9, 1880. 
H. W. Johns Fl'g 00., 87 Maiden Lane. New York : 

DEAR SIRS ; We have used y our Asbestos Liquid 
Paint on our buildings. and find one coat goes as far 
and covers as well as two coats of lead and oil. 

Yours truly, E. R. BOLLES. 
For best Indirect Radiators, see adv . •  page 268. 

An experienced Die Sinker and Tool Maker, able to 
bulld light DlRcbinery, and invent if required, is open 
for an engagement. Address Energy. Box 773. New York. 

Wanted-The address of all Parties interested in the 
Silk Business, in a11 its branches. E. Side, B'klyn, N. Y. 

Wanted-Second-hand, fiftyAnch Lathe, and a large 
Planer. Perkins & Co., Grand Rapids, Mich. 

A profitable business for a person with a small capi
ta l .  Buy a stereopticon or Magic Lantern, and an in .. 
teresting assortment of views. Travel . and give public 
exhibitions. If'or particulars, send stamp for 116 page 
catalogne, to McAllister. Mfg OptiCian, 49 Nassau St.,N.Y. 

The E. Stebbins Manuf'g Co. (Brightwood, P. O.),  
Springfield. Mass . . are prepared to fUrnish all kinds of 
Brass and Composition Castings at short noti!,e; ' also 
Babbitt Metal. The quaJity of the work Iii" what has 
given this foundry Its high reputation. All work 
guaranteed. 

4 x fl Engine and Boiler for sale. Geo. F. Shedd, Wal· 
tham, lIass. 

The " 1880 " Lace Cutter by mail for 50 cts . ;  dIscount 
to the trade. Sterling'Elliott, 262 Dover St .• Boston, Mass. 

On an allowed Home Patent.-Wanted co-operation 
On Foreign Patent. Address Trio, Box 62. Anstin, Texas. 

Hardware Novelty.-Entire U. S. Patent for sale 
cheap. Address F. A. Heberline. Knox Clarion Co . ,  Pa 

The Tools, Fixtures, and Patterns of the Taunton 
Foundry and Machine Company for sale. by the George 
Place Machinery Agency, 121 Chambers St .• New York. 

For Sale, on account of increase of power, one 24 x 48 
Corliss Engine, wlth three boilers and equipment com
plete. Now in use, but deliverable in November next. 
For particulars address Natchez Cotton Mills Company, 
Natchez, Miss. 

Improved Rock Drills and Air Compressors. TIlus
trated catalogues and information gladly furnished. 
Address Ingersoll Rock Drill Co . •  1� Park Place , N. Y. 

J titutifi, jtutritau. 
Caution t o  the Public.-The world-wide reputation of 

H. W Jobns' patent Asbestos Steam Pipe and Boiler 
Coverings has induced unscrupulous persons to infringe 
our rights. and also to sell an d apply worthless articles. 
representing them as being made of Asbestos. The use 
of As-bestos in these and other materials for structural 
and mechanical purposes is patented, and the g-enuine 
are mannfactured only by H. W. Johns M'f'g Co .• 87 
Maiden Lane. New York. 

Wright's Patent Steam Engine, with antomatic cut 
olf. The best enlline made. For prices. address William 
Wright. Manufacturer. Newburgh. N .  Y. 

4 to 40 H. P. Steam Engines. See adv. p.  252. 

:R0llstone Mac. Co.'s Wood Working Mach'y ad. p.  237. 

National Institute of Steam and Mechanical Engineer
Ing. Bridgeport, Conn. Blast Furnace Construction and 
Management. Tbe metallurgy of iron lind steel. Prac
ticoJ Instruction In Steam Engineering. and a good sitna. 
tion >yhen competent. Send for pamphlet. 

Wm. Sellers & Co. , Phil a . ,  have iutroduced a new 
Injector. worked by a single motion of a lever. 

Reed's Sectional Covering for steam surfaces; any 
one can apply it; can be removed and replaced without 
Injury. J .  A. Locke, Agt . . 32 Cortlandt St .• N. Y. 

For Yale Mills and Engine", see page 252. 

Machine Knives for Wood-working Machinery, Book 
Binders, and Paper Mill s .  Also manufacturers of Solo
man's Parallel Vise, Taylor. Stiles & Co . •  Riegelsville,N .J. 

Portable Railroads. Sugar Mills. Horizontal & Beam 
Steam Engines. Atlantic Steam Enginj) W 'ks,B'klyn.N.Y. 

Peck's Patent Drop Press. See adv. , page 268. 

Blake " Lion and Eagle " Imp'd Crusher. See p. 269. 

Apply to J. H. Blaisdell for all kinds �of Wood and 
Iron Working Machinery. 107 Liberty St., New York . 
Send for illustrated catalogue . ,. 

Houston's Sash Dove�ailing Machine. See ad. ,  P. 270. 

The Chester Steel' Castings Co.'. office 407 Library St , 
Philadelphia, Pa . . can prove by 15.000 Crank Shafts. and 
10,000 Gear Wheels, now in use, the superiority of their 
Castings oyer all others . Circular and price list free . 
Brass & Copper in sheets, wire & blanks. See ad. p. 270. 

Air Compressors. Clayton Stm. PnmpW'ks,Bk'lyn, N.Y. 

Diamond Saws. J. Dickinson, 64 Nassau St . •  N. Y. 

The Improved Hydranlic Jacks. Punches, and Tube 
Expanders . R. Dudgeon. 24 Columbia St. .  New York. 

H. A. Lee's Moulding Machines, Worcester, Mass. 

The ..  Fitchburg " Automatic Cut-off Horizontal En
gines . The H Haskins " Engines and Boilers. Send for 
pamphlet. Fitchhurg Steam Engine Co .. Fitchb'g. Mass. 

Eagle Anvils, 10 cents per pound. Fully warranted. 

Gear Wheels for Models (list free) ; experimental and 
model work, dies and punches, metal cutting, manufac
turing. etc. D. Gilhert & Son, 212 Chester St .• Phila., Pa.  

The best Truss ever used. Send for descriptive clreu" 
lar to N. Y. Elastic Truss Co •• 683 Broadway. New York. 
New Economizer Portable Engine. See illus. adv. p. 269. 

For Shafts, Pulleys, or Hangers. call and see stock 
kept at 79 Liberty St . . N. Y . . Wm. Sellers & Co . 

Saw Mill Machinery. Stearns Mfg. Co. See p. 269. 

Ore ,Ilreaker, Crusher, an'll Pulverizer. Smaller sizes 
run by horse power. See p. 269 . Totten & Co., Pittsburg. 

Magneto-electriC machine, T. A. Edison. Menlo Park. J ug. covered. I. W. Knowles . . . . . . . . . . . . . . . . . . . . . . .  232,730 
N. J .  

Mail bag. C. J. Becktel e t  a l  . •  Muncie. Ind. 
Pianoforte. A. H eilig. Little. Ferry. N. J. 
Rail for railway. E. Rider. New York City. 
Soap. manufacture of. A. Bastel, Brooklyn, N. Y. 
Teleph one. A. G. Beli, W ashington. D. C. 
Type setting machine • .  J. Thorne, Port Richmond. N. J. 
Type writing machine. A. M. Da Costa, Brooklyn, N. Y. 
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I N D E X  O F  I N V E N T I O N S  
I'OR WHICH 

Label, tobacco. P. J. Sorg . . . . . . . . . . . . . . . . . . . . . . . . . . .  232.771 
Lamp chimneys, mechanism for openin".the base 

of, J. Adams . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 232,625 
Lamp, electric, J. C • •  Jamin . . . . . . . . . . . . . . . . . . . . . . . . . . 232,610 
Lamp, reservoir, O. Sweeney . . . . . . . . . . . . . . . . . . . . . . . 232.778 
Lamp supporting device. A. Roelofs . . . . . . . . . . . . . . . 232 .761 
Lead and crayon holder. A. C. Hately .. . . . . . . . . . . . .  282.607 
Liquid drawing and measuring device, S.  W. Cox . 282.630 
Locomotive. F. M. Stevens . . . . . . . . . . . . . . . . . . . . . . . . . 232.776 
Locomotive exhaust apparatus. E. Longstreth (r) . 9.389 
Locomotive fire box. Taylor & Burgess . . . . . . . . . . . . .  232.780 
Mat. J. H. Robertson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 232,760 
Meat. fruit, etc.,  press, B. A. Stevens . . . . . . . . . . . . . .  232.619 
Microphone. J. P. Livermore . . . . . . . . . . . . . . . . . . . . . .  232 ,734 

.-Milliner's steamer and presser, T. Hicks, Jr . . . . . . . 232.716 
Millstone dress, A. D. Farling . . . . . . . . . . . . . . . . . . . . . . . 282.603 
Mining machine. G. D. Whitcomb . . . . . . . . . . . . . . . . .  232,792 

Letters Patent oC tile United States were Mop head, J. K. Collins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 232.688 
Granted in tile Week Endlnll: Nail extractor. A. F. Gerald . . . . . . . ... . . . . . . . . . . . . . .  232,703 

Nickel plating, solution for. C. G. Pendleton . . . . . .  232 ,615 
September 28, 1880, Nickel. solntion for the electro-deposition of. 

' �D EA.CH BEA.RING THA.T DA.TE. J . H. Potts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  232,755 "." Ore crusber frame. E. S. & H. H. Blake . . . . . . . . . . . .  232,6110 
[Those marked)r) are reissued patents.1 Oyster fioat. T. McCo.ker . . . . . . . . . . . . . . . . . . . . . . . . . . . . 232.740 

/' Packing band. J. Z. Gifford . . . . . . . . . . . . . . . . . . . . . . . . . 232 .704 
- � Painting pottery. T. J. Wheatley . . . . . . . . . . . . . . . . . .  282.791 

A printed copy 'of the specification and drawing of any Paper. machine for waxing or varnishing, J. W. 
patent in the annexed list. also of any patent issued Sutton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 232.777 
since 1866. will be furnished from this office for one dol- Peg and peg wood. F. F. Raymond, 2d. . . . . .  . .  . .  232.617 

th b d d te of the Pen. cattle. J. N. Chew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 232,683 lar. In ordering please state e num er an a Pen, stylographic fountain. C. H. Downes .. . . . . . . .  232.638 
patent desired and remit to Munn & Co., 37 Park Row • .  Pencil sharpener, slate, J.  W. Hyatt . . . . . . . . . . . . . . . . 232.721 
New York city. We also furnish copies of patents I Pencils. machine for the mannfacture of slate. 
granted prior to 1866 j but at increased cost, as the speci .. 
fications not being printed. must be copied by hand. 

J. W. Hyatt . . . . . . . . . . . . . . . . ; . . . . . . . . . . . . . . . . . . . . . .  282.720 
Plaited pnffiing, machine for making, S. E. Bar. 

ney (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 0  . . . . . . . . . . .  9,391 
Plow and seed planter. combined listing, Cooper 

A cid from sludge acid, recovering sulphuric. E. & Bostwick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 232.689 
Clark . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .. .... . . . . . . .  . 232,685 Plow attachment. C. E. Worline . .  . . . .  . . . . . .  . .  . . . . 232.796 

Air engine. E. Thuemmler .. . . . . . . . . . ... . . ... . . . . . 232,660 Polishing machine. M. R. Chase . . . . . . . . .. . . . . . . . . . . . 232.682 
AnnunCiator for fire alarm telegraphs, F. W. \ Printing machines, ink roller attachment for, 

Griswold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  282.707 i G. A. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  232.744 
Augers. manufacture of mining. D.  W. Siprell . . . .  232.767 Printing surface. W. C. Walter . . . . . . . . . . . . . . . . . . . . 232.786 
Axle box. car. W. G. Mitchell . . . . . . . . . . . . . . . . . . . . . . . 232.743 Pulley. belt, W. J. Fetter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  232,635 Ball trap. Kerstetter & Fagley . . . . . . . . . . . . . . . . . . . . . 232.728 Pump. G. S.  Bartlett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  232,666 
Basket, folding. H. H. Cammann . . . . . . . . . . . . . . . . . . . 232.680 Pump, W. Burlingham . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . 232,629 
Basket. metallic, J. B. F. Page . . . . . . . . . . . . . . . . . . . . . . 232.752 ; Pump valve. A. K. Itider (r) . . . . . . . . . . . . . . . . . . . . . . . . . 9,388 
Bath chamber. portable. J. N. I.ee . . . . . . . . . . . . . . . . . .  232.731 Pumping apparatus. vacuum. Fl1ngs & MUller . . . .  232.638 
Beq bottom, sprinil' • .  J. M. Stark . . . . . . . . . . . . . . . . . . . . .  232.657 Reapers. attachment for, G. W. Looney, Sr . . . . . . . 232,648 
Bedstead, foldin!". S.  S. Burr (r) . .  . . . . . . . . . . . . . . . . .. . 9.393 I Rock drill. S. Hussey . .  . . .  . . . . . . .  .. . . . . . . . . . . . . . . . . . 232.609 
Blasting. R. F. L. Hallock . . . . . . . . . . . . . . . . . . . . . . . . . .  232,640 I RoIlIng mill, C. Erdmann. . . .  . . . . . . . . . . . . . . . .  . . . . . .  232.602 
Boot and sb oe lining. A. M. Daniels . . . . . . . . . . . . . . . .  232.694 Roofing. H. W. Hoeft . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  232,643 
Bosom board, H. S. Foster . . . . . . . . . . . . . . . . . . . . . . . . . .  232,605 Rope coils. rack and spool for holding. C. J. Le 
Bottle stopper. P. Miles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :&32,613 Roy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  232.738 
Brick machine. rotary. Smith & Glaze . . . . . . . . . . . . .  282.769 Rotary steam engine, C. S. Whitney . . . . . . . . . . . . . . . .  232,793 
Brush for cleaning castings. J.  H. Davis . . . . . . . . . . .  232.600 Saddle horn. Rnbarts & Dubruille . . . . . . . . . . . . . . . . . .  232,768 
Brnsh, helical wire. F. F. Field . . . . . . . . . . . . . . . . . . . . . .  232.688 Saddle. military. J. R. Hastings . . . . . . . . . . . . . . . . . . . . . 232,712 
Bncket bottom, well, Johnson & Eccleston . . . . . . . .  232,726 Saddle, pack, T. A. Kelly . . . . . . . . . . . . . . . . . . . . . . . . . .  232,729 
Bump�r. spring. R. W. Irwin . . . . . . . . . . . . . . . . . . . . . . . . 28;,728 I Safe. sectional kitchen, C. Spier . . . . . . . . . . . . . . . . . . . . 232,772 
Bnng for beer kegs. faucet. C. H. Shaw . . . . . . . . . . . 282,653 , Sample exhihitor. G. S. Griffith, Jr . . . . . . . . . . . . . . . . . .  232,689 
Bnrglar alarms. indicator for electric, A .  Brad- 1 Sash fastener. J . Harlpy . . . . . . . . . . . . . . . . . . . . . . . . . . . 232.710 

ford. . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 232.591 I Saw filing machine. gin, D. T_ Burden . . . . . . . . . . . . . . 282,679 
Calendar, F. RatclIff (r) . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  9.390 Scraper, revolving sulky. W. C. Marr . . . . . . . . . . . . . . . 232,738 Cant hook, M. Bellanger . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  232,627 I Screw cutting die stock. Walker & Williams . . . . . .  282.785 Car coupling. D. S. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2a2.588 ; Seeding machine, S.  Hoke . . . . . . . . . . . . . . . . . . . . . . . . . . .  232,718 
Car coupling. J. Candy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  282 594 ' Sewing machine operating mechanism. G. W. 
Car coupling. J. Coart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 232.687 I Zeigler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 282,622 to 232.624 
Car door. D. F. Van Vew . . . . . . . . . . . . . . . . . . . . . . . . . . . .  232.662 Ships, construction of, J . W. Sadler . . . . . . . . . . . . . . .  232.651 Car • .  sleeping, T. Clarke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 232.686 Shirt bosom. S. K. Deverenx . . . . . . . . . . . . . . . . . ... .. 232,696 Car. stock. L. Leber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 232.732 , Shoe nail. S Moore . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . 232.745 Car. stock. S. H. McGibeny . .  , . . . . . . . . . . . . . . . . . .  , . .  282,611 I Shutter fastener. A. M. Walker . . . . . . . . . . . . . . . . . . . . .  232,789 

Vacuum Cyliuder Oils .  See adv. , page 269. 

1,�I���:;:nt
f
de�:::�::�h-! �:e:�s,

C��!��n�;g 
a::: Lightning Screw Plates and Labor-saving Tools, p. 269. 

Car. stock, L. D. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 282.770 : Soldering apparatus. J. Campen . . . . . . .. . . . . . . . . . . . . 282.681 Cars, etc.,  grain spont for loading. J .  Coleman . . . .  232.597 i Sower. seed, T. B. Rogers. . . . . . . . .. . .  . . . . . . . . . . . . . . .  232.762 Cars. mechanism for propelling. A. Sanford . . . . . . . 282.652 Spectacle frame. Willson & Meigs . . . . . . . . . . . . . . . . . . 232.795 
vignettes, scrolls,  corners, borders, etc., sent on receipt 
of $2. Palm & Fechteler, 403 Broadway, New York city . 

The Eureka Mowing Machine now is acknowledged 
8S the best in the market. It has taken the first premium 
iu nearly every State Fair this year. Prices to suit the 
times. Send for illustrated circular to Eureka Mower 
Company, 'l'owanda1 Pa. 

The Boomer & Boschert Press Co. have in daily oper
ation. at the Am. Inst. Fair. a complete cider mill and 
cider jelly manufactory. New York Office. 15 Park Row. 

Packing once tried always used. Phcenix Packing 
from 1-16 up in spools or on coils. Phoonix Packing 
Company. 108 Liberty St . •  N. Y. 

Gas Machines. -Be sure that you never buy one until 
you have circulars from Terril '8 Underground Meter 
Gas Machine. 39 Dey St . . New York. 

Experts In Patent Causes and Mechanical Counsel. 
Park Benjamin & Bro., 50 A stor House, New York .  

Corrugated Wrought Iron for Tires on Traction En
gines, etc. Sole mfrs .• H. Lloyd, Son & Co., Pittsb'g. Pa. 

Malleable and Gray Iron Castings, all descriptions, by 
Erie Malleable Iron Company. limited. Erie, Pa.  

Skinner & Wood . Erie, Pa. , Portable and Stationary 
Engines, are full of orders. and withdraw tlieir illustra
ted advertisement. Send for their new circulars . 

Sweetland & Co . , 126 Union St. , New Haven, Conn., 
manufacture the Sweetland Combination Chuck. 

Power, Foot, and Hand Presses for Metal Workers. 
Lowest prices. Peerless Punch & Shear 00 . . 52 Dey St . •  N. y ,  

The Brown Automatic Cut-off Engine ; unexcelled for 
workmanship, economy. and durability. Write for in· 
formation . C . H. Brown & Co., Fitcbburg. Mass. 

Recipes and Information on all Industrial Processes. 
Park Benjamin's Expert Office , 50 Astor House. N .  Y. 

For the best Stave. Barrel, Keg. and Hogshead Ma· 
chinery, address H. A. Crossl ey. Clevel and. OhiO . 

Best Oak �'anned T.eather Belting. Wm. F. Fore
paugh. Jr. , & Rros., 531 Jelferson St .• Philadelphia, Pa. 

National Steel Tnbe Cleaner for boiler tubes. Adjust
ahle. durable. ChalmerS-Spence Co .• 40 John St .• N .  y .  

Split Pulleys at l o w  prlCes, and of same strength and 
appearance as Whole Pulleys . Yocom & Son's Shaftin!" 
Works. Drinker 8t., Philadelphia. Pa. 

Stave, Barrel. Keg, and Hogshead Machinery a spe· 
clalty. by E. & B. Holmes . Ruffalo, N. Y .  

Eclipse Poriable Engine. S e e  i!Justrated adv. ,  p. 252. 

Nickel Platinll;.-Sole mannfacturers cast nickel an· 
odes. pure nickel salts. importers Vienna Hme, crocus. 
etc. Condit. Hanson & Van Winkle. Newarl<, N. J . •  and 
92 and 94 Liberty St., New York . 

Presses. Dies. and Tools for working Sheet Metal.  etc. 
Frnit & other can tools. Bliss & W illiams, B·klyn. N. Y . 

Clark Rubber Wheels adv. See page 237. 

Hydranlic Jacks, Presses and Pumps. Polishing and 
Buffing :Machinery. Patent Punches, Shears, etc. E. 
Lyon & Co .• 470 Grand St., New York, 

Sheet Metal Presses, Ferracnte Co., Bridgeton, N. J. 

HINTS TO CORRESPONDENTS. 
No attention will be paid 1.0 communications unless 

accompanied with the full name and address of the 
writer. 

• 

Names and addresses of correspondents will not be 
given to inqnirers. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page. or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. If not then pub
lished, they may conclude that, for good reasons, the 
Edit.or declines them. 

Persons desiring special information which is purely 
of a personal character, and not of general interest, 
should remit from. $l to $5, according to the subject, 
as we cannoL be expected to spenll time and lahor to 
obtain such information withont remuneration . 

Any numbers of the SCIENTIFIC AMERICAN SUPPLE" 
MENT referred to in these columns may be had at this 
ffice. P rice 10 cents each. 

(1) H. A. asks : How can I fix a mirror 
from which some of the quicksilver has been scratched ? 
A. Remove the silvering from the glass around the 
scrateh so that the clear space will be about a quarter of 
an inch wide. Thoroughly clean the cl ear space with a 
clean cloth and alcohol. Near the edge of a broken 
piece of looking glass mark out a piece of silvering a 
little larger than the clear space on the mirror to be re
paIred. Now place a very minute drop of mercury on 
the center of the patch and allow it to remain for a few 
minutes, clear away the silvering around the patch, and 
slide the Jatter from the Il;lass. Place It over the clear 
spot on the mirror, and gently press it down with a tuft 
of cotton . ThIS is a dlfficnlt operation, and we would 
advise a little practice before trying it on a large mirror. 

Carpet sweeper. W. J. Drew . . . . . . . . . . . . . . . . . . . . .  232.698 . Stamp. hand. Keith & Philp . . . . . . . . . . . . . . . . . . . . . . . . .  282.721 Carriage bow. E. M. Driscoll . . . . . . .  . . . . . . . . .  • . . . . .  232.601 I Steam generator, F. M. Stevens . . . . . . . . . . . . . . . . . . . .  232.773 Carving implement. C. Keyworth . . . . . . . ... . . . . . . .. . 282.645 : Steel blooming and slabbing mill . J. Hempblll . . . . .  282 .713 Chimney ventilator, J. C. Henderson . . . . . . . . . . . . . .  232.642 i ·Stereoscope. Pagliughl & Ardito . . . . . . . . . . . . . . . . . . .  282.649 
Chisel for wood turmng. gauge. T. S. Durgin . . . . . . 232.634 1 Stocking suspender. child's. H. F. Bowman . . . . . . . 282.671 Chnrn. J. H. Holmes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 232.717 Stool or chair. J . M. J. Wernert . . . . . . . . . .. . . . . . . . . . 282,790 Clay digger. C. Bush . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23'),674 1 Stump extractor. E. O'Neill . . . . . . . . . . . . . . . . . . . . . . . . .  232.614 Coal hod. W. S.  Salisbury . . . . . . . . . . . . . . . . . . . . . . . . . . . . 282.618 Suspenders, J. A. Adamson . . . . . . . . . . . . . . . . . . . . . . . . .  232.664 Cock. gauge, C. J enkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 232.724 '1'elegraph box, fire oJarm, G. A. Gawler . . . . . . . . . . . 232 .702 Coffee pulper and separator. E. L. He'lington . . . . .  232.714 Telegraph. multiple. H. C. Nicholson. . . . . . . . . . . . �32.749 Coffee ripening apparatns, J. Bininger . . . . . . . . . . . . .  232.589 Telephone. C. E. Buell . 0 0  . . . . . . . . . . . . . . . . . . 232.675 to 232,677 Coin counter and changer. P. Clark . . . . . . . . . . . 00 • • • 232.596 Telegraph alarms. cut out for. Barker & Edmon-
Collar fastening. horse. S.  J. Bowers . . . . . . . . . . . . . . . 232.590 ston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  282,665 Compass, mariner's, W. Thomson . . . . . . . . . . . . . . . . .  232.781 Telephone circuit. T. A. Watson . . . . . . . . . . . . . . . . . . . 232,788 Cooker, steam. E. Gallaher. . . . . . . . . . . . . . . . . . .  . . . .  232,701 Telephone. speaking, W. Gillett . . . . . . . . . . . . . . . . . . . . . 232,705 
Cornice bracket. H. L. Judd . . . . .. . . . . . . . . . . . . . . . . . .  232.644 Telephone stand. T. A. Watson . . . . . . . . . . . . . . . . . . . . .  232.787 Cotton condenser, F. H. Lummus . . . . . . . . . . . . . . . . .  282.736 Time detecter. watchman's, W. Imb aeuBer (r) . . . .  9.987 Coupling. W. J . Innis . . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . .  232.722 Time lock. B. F. Flint . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  232.� Curtain fixture, A. B. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . .  232.654 Toy bank. G. W. Eddy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  282.699 
Cntlery handle. folding, H. M. Barrows . . . . . . . . . . . . 232.626 TOY moulding apparatus, J. A. Crandall . . . . 282,598, 232.599 
Dental plngger. G. M. Renn . . . . . . . . . . . . . . . . . . . . . . .  282.758 Toy money box. J. H. Bowen . . . . . . . . . . . . . . . . . . . . . . . .  282.(;28 
DeSk. accountant's or bookkeeper's. W. W. Un- Toy pistol. H. A. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  232.766 

derhill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  232.784 Traction engine. J. F. Marks . . . . . . . . . . . . . . . . . . . . . . .  2:rl.739 Desk, Writing. J. Peard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 282.753 Trunk. C. F. Clapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 232,084 Ditching machine, I. C. Covert . . . . . . . . . . . . . . . . . . • • . . 232.681 Type writing machine, A. M. Da Costa . . . . • . . • . . . . .  2e'l,692 Door bolt. donble. W. P. Brachmann . . . . . . . . . . . . . .  232.67� Type writing machine. C. M cKinley . . . . . . . . . . . . . . . 232,741 
Door hanger. L. Terry ... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  232.659 Type writing machjnes. paper presser for. J. H .  
Drop light gasalier. J. E. Brown . . . . . . . . . . . . .  232.592. 232,593 Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 232.757 Edger. gang. W. J. Perkins . . . . . . .. .. . . . . . . . . . . 0 0  . . . .  232.754 Urn for the reception of the ashes of the dead, Electric light for burglar alarms. C. E. Buell . . . . .  232.678 E. C. '1·ownsend . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  232.782 Elevator, Fitts & Griffin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  232.637 Valve gear, steam engine, F. M. Stevens . . . . . . . . . . .  282.774 Elevator cages, safety attachment for, P. Hinkle. �.608 Valve. rotary. F. M. Stevens . . . . . . . . . . . . . . . . . . . . . . .  232.775 FabriCS, devioe for cutting, F. R. Lewis . . . . . . . . . . . .  232,647 Valve, safety, J. Griswold . . . . . . . . . . . . . . . . . . . . . . . . . . . 232,708 Fare box. G. W. Horne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  282.719 Vehicle spring. A • . Tetu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 232.653 Faucet, J . P. Gruber . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  232.709 Vehicle. spring. G. White . . . . . . . . . . . . . . . . . . . . . . . . . . .  232.794 Fence. farm. T. W. Owens . . . . . . . . . . . . . . . . . . . . . . . . . .  282.750 Vehicle top jOint. J. A. Nisonger . . . . . . . . . . . . . . . . . . . .  232.748 Fermenting vat. M. V. Monarch . . . . . . . . . . . . . . . . . . .  232.748 Velocipede. C. M. 'l'rautmann . . . . . . . . . . . . . . . . . . . . . . . 232,620 Fertilizer. H. M. PoJiard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  232.756 VelOCipede, Tripier & Roff . . . . . . . . . . .. . . . . . . . . . . . . . . .  282.783 Filter. B. T. Loomis . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 282.735 Vent plug for barrel s .  etc . •  A. Zoller . . . . . . . . . . . . . .  282.797 Firearm. magazine. J. II. Salter . . . . . . . . . . . . . . . . . . . . .  232.766 Wagon. buckboard, W. Sanford . . . . . . . . . . . . . . . . . . . . . 232,765 Fireplace lining. J. B. W itherspoon . . . . . . . . . . . . . . . . .  232.621 Washmg machine, L. Becker . . . . . . . . . . . . . . . . . . . . . . . .  282.667 
Fish hook wrapper. G. G. Gregory . . . . .  . . . . . . . . .  232.706 Watch. stoP. H. A. Lugrin . . . . . . . . . . . . . . . . . . . . . . . . . .  232,737 Folding chair, J . T. Mitchell . . . . . . . . . . . . . . . . . . . . . . . . .  232.742 Web winding machine. G. Rosquist . . .. . . . . . . . . . . . . .  232.650 Frnit drier. M. J . Dorsett . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  282.697 Whale blubber. machme for mincing, P. Cunning-Furnace, U. Cummings . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  232.690 ham . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 232.691 Game apparatus for lawn bowling, E. W. Haines . . 232,606 Whip snap. Bohler & Phmney . . . . . . . . . . . . . . . . . . . . . . . 232.670 Gas lighting apparatus. electric. J. P. Tirrell . . . . . . 232.661 Wmd engine. J. R. Brink . . . . . . . . . . . . . . . . . . . . . . . . . . 232.673 Gas machine. A. Henning .. . . . . . . . . . . . . . . . . . . . . . . . . .  232,715 Winding mechanism for going barrels, E. Wright 232.663 Gate. Harbaugh & Owen . . . . . . . . . . . . . . . . . . . . . . . . . . . . 282.711 Window frame pocket. H. D. Pursell . . . . . . . . . . . . . . .  282,616 Gearing. cog. R. H. McNair . . . . . . . . . . . . . . . . . . . . . .  232.612 Window screen, J. Joseph . . . . . . . . . . . . . . . . . . . . . . . . .  232,725 Grain register, W. B. Richardson . .  . . . . . . . . . . . .  . .  . .  232:'759 

.................................................................................... !!!! I Grain separators. sieve for. J. A. Olson . . . . . . . . . . . . 232 ,751 
DESIGNS. English Patent.. Issued to A.lDericans. 

From September 28 to October I, 1880. tnclusive. 
Blacking brush: E. L. W ood. Eastland CIty. Texas. 
Compound for preventing pain, H. E. Dennett, Boston. 

Mass. 
ElectriCity. apparatus for generating. E. Thomson. New 

Britain, Conn. 
ElectriCity, conductors for. T. A. Edison. Menlo Park, 

N. J. 
Electro-magnetic railways. T. A. Edison, Menlo Park. 

N. J. 
Engines for locomotives, F. M. Stevens et at, COL cord, 

N. H. 
HOisting machinery, A. E. Brown. Cleveland. Ohio. 

Grinding mill. J. T. Case . . . . . . . . . . . . . . . . . . . . . . . . . . . . 232.595 
Grinding mill . Swisher & Mershon. . . . . . . . . .  . .  . .  7. 282.779 
Harrow. S. Harris. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  232,641 
Harrow. W. Rucker. Sr . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 232.764 
Harvester. W. H. Davis . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 232.632 
Harvester seats. safety device for, W. J. & A • .R. 

Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  282,655 
Hinge, J. T. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 232,747 
Hoe. F. J .  Fischer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  232,700 
Hominy mill , C. S. Day . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  232.693 
Hydrant. E. Kuich llng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  232,646 
Hydraulic engine. I. C. Smith. . .  . .  . . . . . . . . . . . . . . . .  232.656 
Insecticide pastille.  J. J. Detwiller ' "  . . . . . . , . . . . . . .  232,695 
Insnlators. forming. J. M. Brookfield (r) . . . . .  . . . . . 9,392 
Iron, tooi for cntting plate, W. T. Bennett . . . . . . . .  �32,668 

Book, Christmas, H. E. Manchester . . . .  . . . . . 0 0  . . . . 11.970 
Door mat.·rubber. A. O. Bourn . . . . . . . . . . . . . . . . . . . . . 11.972 
Sewing machine case, E. Genee .. . . . . . . . . . . . . . . . . . . .  11,969 
Sewing machine case, J. Stephan . . .  . .  . . . . . . . . . . . . . .  11,971 

TRADE MARKS. 
Beer, F. Dittmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,048 
Bitters. herhal, W. H. Beasley . . . . . . . . . . . . . . . . . . . . . . . . 8.050 
Blacking and polish; T. 'l. Kel ley . . . . . . . . . . . . . . . . . . . .  8.047 
Cigars, Cigarettes, cberoots, and plug, smoking, and 

chewing tobacco. K inney Tobacco Company . . . .  

8,051. 8.052 
Plow. Gale Manufacturing Company • • • • • • . • • • • • • • • •  8,049 

© 1880 SCIENTIFIC AMERICAN, INC



IUfii:i de Paap. each i nserti on - _ .. 15 ce:nts a l i n e .  
Uack l'age, each i n Herti on .. .. ..  �1 .00 a l i n e .  

(About eigbt words to a line. ) Enqraving·i may head advertisements at the same rate 
per line, by measurement, as the letter press. Adver· 
tisements must be receit'ed at publication office as early 
as ThursdlY m:trninq to appear in next issue. 

rtr' 'I'he pUblishers of this paper guarantee to adver
tisers a circulation of not less than W,OUO copies every 
weekly issue. 

A Challce f:lr the Amateur Astronomer. 
You can make·yOllr own telescopes by getting a silvered 

g�ass specula and diagonal, and mountin� them your
selves. 1 will furnish specula from 5 to 15 1llches diameM 
ter. of finest quality, at half the cost of imported ones. 
Instruction given to purchasers for mounting their own 
1nstruments. Address, with stamp, 

J. A. BRASHEAR, No. 3 Holt St . . Pittsburg, S. S.,  Pa. 

PORTABLE 
MUNSON BHOTHEH S .  ('l��NUF"ACTUR.�I�:. rc"�l e-/ ),.\.SI0tlES.M/ll Il14 '--\ �\c f<\"""� ��---' Clllf'{, 

NECKED SPINDLE 
I\ND OtL TIGHT BUSH 

�'IS AND MILUURNISH/NGS .  <://y 
UTICA N.Y. U . S .  A .  • 

UNITED STATE S PATENT RIGHTS OF 
the Invictus Platen Printing MaChine ]'OH SALE ; suc-
�t'i'ill�G�1M',
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The B EST are O H EAPEST. 
Our New No. 3-

FLEETWO OD , and 1)EXTER.C 

- SC R O L L  SAWS 
are unequaled in Workmanship, 
A�����cl:a��� llJWi�8i(,

itl�r small 
Drills. under )4-3 Jaw8-self-center
lng-aCcurate, all hardened steel. 
PrIce, $1.50 to $2.25. 
TRUMP BROIS. MACHINE CO., 

Wilmington, Del. 
-�-��- ---------=:-:-:� 

THE SUN. -BY PHOF. S. P. LANG 
ley, of tbe Allegbeny Observatory. Pa.-A valuable 
and instructive series of articles, giving an account of 
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observed, and their supposed relation to the weather. 
A description of a total eclipse ; the chromosphere and 
the 'inner and outer coronas, and their supposed com
position. The sun's surface and the apparatus for study 
tng it i the polarizing eyepiece ; the filar micrometer. 
The faculoo and their wonderful beauty. The spectro
scope in solar work. The principle of the spectroscope 
explained j how the spectroscope is constructec. De
scriptions Of Kirchhoff's and Young's spectroscopes. 
How the apparatus is used. Kirchhoff's and · Bunsen's 
maps of tbe spectra. Frauenhofer's latest form of the 
spectroscope. Air. Rutherford' s  ruling engine. SUb
stances found in the solar photosphere by means of the 
spectroscope. The sun 's radiant energy. Definition of 
radiant energy, Dl1ferent methods of meaE?uring heat ; 
the calorimeter of Violle i Pouillet's pyrheliometer. 
'l'he temperature of the sun's surface as estimated by 
various physicists. The simple burning lens ; . the poly
zonal burning lens. The immense source of power ill 
the sun ' s  rays, and the probability that it will at some 
day be utilized as a substitute for our present fuels. 
�����o�:= :��:�at�;

O
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:E:��V.· Ttte 
practical bearing of this 

%
uestion on the industries of 
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� 1 6, 21.7, and 218. Price 10 cents each, or 50 cents 
lor tbe series. To be had at this office and from all 
newsdealers. 

COmWGATED A ND CRIMPED I RON 
ROOFING A N D  !'lIDING, 
Iron Buildings, Roofs, Shutters, 
�s���"c.C���'lEN¥k��l:�B�� 
AND ROOF CO., 5 Dey Street, 
New York. 

INVENTORS. WANTED. LIGHT MECHANICAL AU. 
ticle8 of brass or iron to manufacture on royalty or other
Wise. D. DAVIS, JR . •  33 Hermon St., Worcester, Mass. 

:NEW EDITION. 

Published by G. & C. MERRIAM, Springfield,Masllo 

LATEST-lARGEST-BEST. 
Contains over 118,000 Words, 
1928 Pages, 3000 Engraw,ngs, 

4600 NEW WORDS and Meanings, 
Biographical Dictionary 

of over 9700 NAMES. -�--� 
MA CHIN E. " " " . 

� � �  � g � S" �' 8 �.?' '" « l":i � m o rn r § Pf  
z ':  C � � 

fll'ecial Machines for Car Work, and tbe latest Improved 
W Dod Working M.achinery of all kinds. 

Carpenters, Amateurs, Jewellers, Model Send for Catalogue, and state what kind TALLMAN & McFADDEN, 
601 Market St., Pbll�dclphla, Pa. 

-----------

$5 to $,.20 per day at bome. sa

.

mpJes worth $5free. 
Address STINSON & Co. , Portlaud, Me. 

The National Institnte of Steam Engineel'ing, 
Bridgeport, eOl1Jl o ,  can furnish, Nov. 1, a number ot 
�grs

e
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can do steam and gas fitting and plumbing, are judicious 
and economical in the use of fuel, and who can erect, 
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steam boilerS that are used. Applications received now. 

6 1\1y New Illustrated Pr!('eList deserlbiti� \ . o v er lOOGold and SilverWaltham Watches 
. Bent for a 30 stamp. It teus bow I send 

t watche'g to all parts of U.S. to beexamip.ed 
before paying' Bny money. Undonbted c Jf· 

� � .  _ __ / -' erence. IDH.Wbite.Jeweler.Ntlwark.N.J. 

E L EVAT O R S .  
All kinds of HOistillg Machinery a 
specialty. Steam, Hydraulic, and 
Belt Power for Passen

�
ers an d 

�r�'f�ist;:
o
�/Jk�

a
s� � l�lr�It 

Furnace Hoist. 3()tb and Cbestnut St., Phila, Pa. 

AIR COMPRESSORS. 
THE NORWALK IRON WORKS CO., 

SOUTH NOItWA LR, C O NN. 

FOR S A LE. 
O.l!e EnNine La�he, :?� �t i � ��: 1 \  U u S ft. x 18 tn. 

6 ft. x 21) in. 
• •  Iron Planer, 10 ft. x 36 1n. 
" Index Mining Machine, Lincoln Pattern. 

Will be sold at a bargain. Full particulars by addressIng Lock Box 1016, Fitchburg, Mass. 

DRAWING I NSTRUMENTS. S E N D  F O R  T H E  
·Swiss, German Silver, and Brass of BEST BAND SAW BLADE the best mak e .  

Drawing Paper, Paiats, and Materials. In the market to LONDON, BERRY & ORTON. Phila .. Pa. 
STE E L  TA P E  M E AS U R E S .  
Priced and Illustratea Catalogue sent On application. 

WILLIAM Y. McALLIISTER, 
728 Chestnut Street, Phlladelphla. -------

E M P I R E  FORG ES-THE  BEST.  
EMPIRE PORTABLE FORGE CO . .  COHOES. N .  Y. 

T H E  C O P Y C R A M .  
Aniline Process, Pat'd Dec 23, 1879. T he A uto- L ithogra p h .  

Printing Ink Process, Pat 'd May 19, 187l 
Best Copying Process made. No fancy prices. Liberal di.,counts to Agents and the Trade. Now proctected by 

��;���:a�
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�l�::n���e�'S�i
S
t
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S
�e °!r�u���b�'m��� opolists. �end tor Illustrated Price Lists. giving full information an.d . legal opinion!;> concerning the Osgood Patellt�. 

THE COP YGRA M COMPA N Y ,  102 & 1 04  Duane Street, New York. 

Mal'ic Lantern Catalogue . 1 50 PO. A n d  Lecture. 10 Ct. l �r�[G.w.� 'l'HE MAGICAL ORGANETTE, ONLY $8.00 
Double 8lze Reed8. extra Mtren&'th a n d  flnl!\h. 

Cllrculars and beautiful Set Faney Card8, S Cents. T H EO .  J. H A R BAC H ,  809 F ILBERT ST., P H I LA . ,  PA. 

Toy Novelties in Wood Wanted.-WIll buy or manufac
ture on royalty. HAWES BRO'l'IlEltS, Monroeton, Pa. 

B I G PAY to sell our Rubber Printing Stamps. Sam
ples free. Taylor Bros. & Co., Cleveland, O. 

$ 7 7 7 A YEAn and expenses to agents. Outfit Free. 
Address P. O. VICKERY, Augusta, Maine. 

50 1JUl�JJ��:Wa�afi���R�a;g�:8o���r1glJl!�en,�p. 

Ii'r� It<i'- D,k�.uu�!�e,�;� d��L� .•. • ��;!�m"s:
.
;,,� 

� ,.Q  bald h ... d or bare r/lce, F.,*"", he,"y Mustach" i .. . . r.rOIQ 2 t,, 4 we.ks .. nd n.�erl)li •• 2O.{X)Oyonnll' IQel1 . "  � 
. already Wear full b ... rd, b"tlnguftod l to 3 pk' •• No W tj ;ojnr, . ... �ily applied, oert .. bI ill etr .. ,lt, Pk' g p.,.t� 

paid, 250, 3 for 5Oc. 8t"mpa or.ih .... SMITH &: CO •• 
,

. 
• Sole Age"t!;., Pall,till., Il�. (Htrictly gau"", •. ) 

AG�NTS WANT ED. ,0 PER DA Y made oemu,. our 

P LAT F O R M  FAM I I.Y SCA L E  
""eighs u p  t o  2 5  IbM. Ret.ail price. $2. A ROOM FOn AGENTS. Hxclusiv.e territory free. Terms amI ra.pid sale:i 6nl'l�rh>e Agents . DOMI�STIC SCALE C O . ,  Cincinnati, (J. 

THE FRICTION CLUTCH CAPTAIN 
can be applied t o  alJ c'Rsses of 
machin�ry that is driven by 
fly-wheels and are liable to be broken by power stored up in 
wheel, snch as calender rolls, 
upsetting machines. presses. and wire drawing machines. We can warrant to save g-ear
tng and all ,machinery from 

i " 

.. breaking b y  u s i n g  ou r  § .; a. .:I..  P u l l ey Blocks. clutches. S t a r t s  gradual. 
w � 5-;9 : "ig Iron Sheaves. Pbos.. stops quick. Any amount of (' 1�� ·r;� 2; Phor . Bronze Self.. power controlled. 

l '. �C'- 1:1 <>;) .... ' 'n' Lubncating Bush- • 1 . a . g 11 d ings. PENF IEI. D  l Frletion Holstln� EQ�i n�s and Hoisti n !  Drnm�. z z " �  B L O C K  W O R K S, for line shaft aud safety elevators . Can be run faster Inside Iron Wrought Patent Iron Sheave L. ock Box 99, J .. ock- and stop quicker than any other friction. St\'J.pPc4Block. JrouBlock. Steel Roller Bushtld. port, N. Y. D FRISBIE &. CO., N ew Haven, Ct. 
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SUUFACE FILE lIOLDERS. ] 

By their use a crooked file may be utilized as well as a 
straight one, and both are made to do better execution in 
filing broad surfaces than has bitherto been possible. 

No. l holds files 12 to 14 in. long. Price 75c. each. 
No. 5 '" ' I  14 to 16 in. H Price $1.00 each. 

For sale 1>y the trade generally. Manufactured only 
by the NICHOLSON FILE CO., Providence, R. I. 

Pond's Tools, 
Eoatne Lathes_ Planers, Drills, kc. 

DAVID W. POND ,  Worcester, Mass. 

T tl e rm()met.�r S E N T  F R E E  t o  any 
a d d ress for 25 cts. Or 
a Barometer and TherM 
mometer Combined. that foretells correctly any changes 
1 n the weather 12 to 24 hours in advance, warrantf'd Perfect and addre�s on receipt of $1.00. 

niMEiIMil-Ml,'fER WO��Sul�
r 'O��rOo'; II. yJ 

FORCED ALTMENTATION. -BY ALEX-
ander Hutchins, M.D. A very suggestive paper, in which 
the author takes issue with the popular opinion that 
food should not be taken when the desire for it does not 
exist, since certain clinical facts prove the contrary, and 
point to forced alimentation as an important therapeutic 
agent. Impaired nutrition shown to be associated with 
a wide range of chronic diseases. The advantages of 
�WI��:��

e
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alimentation. Tbe classes of patients wbo especially 
need these therapeutic measures. Contained in S

C
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T I FIC AMEUICAN IlI'PPLEMENT. No. 222. Price 10 
cents. To be had at this office and from all newsdealers. 

An engine tbat works without 
Boiler. Always ready to be started 
and

s�:I�r,f�; !jf�h��}lJ'�7
er. 

CONVEN I E IS CE 
Burns common Gas and Air. No 
steam, no coal, no ashes, no fires, 

nn;";"'�����=. 'l�m�::r��
ratr.,��.:. insurance. 

'!'HE NEW OT'l'O SILE !" '!' GAS ENGINE. 

PROGRESS OF INDUSTRIAL CHEMIS-
try.-By J. W . Mallet. A brief review of the most Im
f:
ortant changes in the industrial applications of chemi4" 

aii'd ':.��:�v
t
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lowing important products : Calcium acid phosphate, 
aluminum sulphate, alum, iron and cop

�
er sulphates, 
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i
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chemicals. Descriptions of mechanical applications of 
chemica] manufactures in general, such as improved 
grinding mills

j 
heating by vapor under pressure, ice ma

chines, mach nes for a
�

tating and stirring, vacuum 
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SUPPLEMENT. No. 221. Price 10 .cents. To be had at 
this office and from all newsdealers. 

Wheeler's Patent Wood Filler 
tills the pores of wood perfectly, so that a smooth finish 
Is obtained with one coat of varnish. Send for circular. 
Menti

o�Hli¥l��'l)RT WOOD FINISHING CO., 
40 Bleecker Street, New York. 

�1IMi- �-"'- �J6."��lF©)1R<,� II_�HAND P O W ER AND HYO RAULIC Il;�lf"'" fREI CJH T & PASSENGER-� SHAFTING-PU LLEYS s, HANCTERS 
___ _ �'#'7 ! '!7 , I' rt.· . GIlA'IEJ'&cSON ROCHESTER N.Y. 

HARDENING, TEMPERING, .AND AN· 
nealing of Steel.-A series of re�orts made to the Re
search Committees of the InstItution of Mechanical 
Engineers : 1. Nature and Composition of Steel and Cast , 
Iron. 2. Quantity of Carbon in Steel and Cast Iron, and 
its State. 3. Substances other than Carbon entering into 
tbe Composition of Steel. l. Hardening of Steel. 5. 
The Molecular Changes that occur in Hardening, Tem
peringt and Annealing. 6. Directions in which Further 
InvestIgations Appear to be Needed. Appendix. Con-
fti'i
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office and from all newsdealers. 

ALA N D ' S  Silent Injector, a'��lower & Exhauster. ��iE�� 
II Apply to 

. , Ii�n��'(}:.,rJa 
Co. N. Y. 

i 
The attentlou of Architects. Engineers. and Builders I 

is called to the great decline in prices of wrought 
i"TRUCTURAI. I R O N .  

[ t  is believed that, were owners fully aware of the small 
difference in cost which now exists between iron and 
wood. the former, in many cases. would be adopted, 
thereby savIng ins'Ulrance and avoiding all risk of Vnter� 
rupt'inn to h'usiness in conspquence of fire. Book of de� 
tailed information furnished to Architectsl Enaineers, and Builders, on appncation. 

THE CHEMISTRY OF BREAD MAKING. 
-By Prof. Grabam, D.Sc. A recent lecture before the 
London Society of Arts, treating of tbe peculiarities of ovens, the chemical chan�es which take place in the 
�
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a
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t
a��h�: bread is digested, the chemical action of saliva, how tobacco sbould be smoked (if smoked at all), value of 

bread and other foods, average composition 0:( various articles of food, why the laborer needs fat, mechanical 
equivalent of food. weigbt of food required to raise 140 
lb. 10,000 ft. h igh. Contained in SCIE"TIFIC AMERICAN 
SUPPLEMENT, No. 222. Price 10 cents. '110 be had at 
this office and from all newsdealers. 

Violin 
Ontflts 

at $8.50, $'1 . . $12. do $22. each. Send St .. �p 
for Heautltu'�y Illustrated 32 page Ca�loEue of VlO" 
lina Guitars BanJOS. Comets, Flutes, Strmgs all kmds, Harmonicas' OrO'an Accordeons, Music Boxes, &c. Lowe&tPrice8. 
Mail Oraersa Specialty. C.W. Story, 26 Central St. Boston, MasSo 

To Electro - Platers.  BATTERIES, CHEMICALS, AND MATE-
rials, in sets or Single, with Books of Instruction 

for Gold, Silver. or Nickel Plating. THOMAS  HALL, 
Manufacturing EJectrician, 19 Broomfield Street, Boston, 
Mass. Illustrated Catalogue sent free. 

T E L E P H 0 N E }Yrl'�:\4.1 �i��� 
Circulars free. HOLCOMB & Co., Maliet Creek, Ohio. 
HUB MACHINlc'RY.-HUB TURNING, HUB AIORTIS-
�Yfc���s�'B'f�f�'5-�&�lN�' s���M��

:�,\�
.
1ist and 

$72 A WEEK. $12 a day at home easily made. Costly 
outfit free. Address 'I'RUE & Co., Augusta. Me. 

AMERICAN S UPPLE-

�:�iicA�
n
�u�I�Zi�::����b�e�a�
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h
rhrsC���l�l�� 10 cents. Also to be had of neWSdealers in all parts of tbe coun"t�ry",.,--

_______________ _ 

ORGANS14StoPB, 4. Sets Reeds, only $65. 
t"ja.nos,8125up. Puperfrce. Addr's , 
Daniel F. Beatty. Washington,N. J, 

fIE IElli 'I'EI ! lilY lli l 
T Jt-lC E  

Has been the foremost of all industrial publications for 
the past Thirty-Four Years. It is the oldest, la.rgest, 
cheapest , and the best ueeklll illustrated paper de"Voted 

to Engineering, Mechanics, Chemistry, New Inventions, 
Science and Industrial Progress, published in the United 
States. Circulation over 50,000 a week. 

Every number contains from 10 to 15 original engrav
i ngs of new machinery. novel inventions, Bridges, Engi
neering works, Architecture, improved Farm Implements, 
and new discoveries in Chemistry. A. year's numbers 
contain 832 pages and several hundred engravings, and is 
conceded to be The Best Mechanical Paper in the World. 

TERMS :-One Year, by Mail, $3 20 
Six Months, 1 60 

Address and remit to MUNN & CO., Publishers, 

37 Park Row, New York. 
May be bad of all Newsdealers. 

--+--
A T E  N T S obtained on tbe best terms 

in all countries. Models of new inventions 
and sketches examined, and advice free. The 
official list of al l patents is published in the 
Scientific American the week they issue. Over 
100,000 patents have been applied for by the 
proprietors of the Scientific American. Pam

phlet containing laws and full directions for 
obtaining Patents, Caveats, Copyrights, 

Trade Marks, etc. .  free. 

Address for the Paper, or concerning Patents, 

M U N N  .& C O. ,  
N o .  37 PAR.K Row, NEW YOFm. 

BINDS 
books, papers, 
m ag a z i n e 's ,  
muslc. letters. 
or loose sheets. 
C o nt e n t s  re
moved or re-
�It�:� �

t
o i"�li 

leading publi
cations. Order 
by title or size. 
!';end .for price 
list. READERS 
AXD WUITBRS 
ECONOMY Co • •  
25-33 �'ranklia 

�tjc���:
on

il�t.�ie� �gfa1o�;" �nJ?��r��a��
a
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desk or study, maUedJru. 

© 1880 SCIENTIFIC AMERICAN, INC
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Valuable and Ind ispensable 
Practical ana Sciontiflc Books. 

LIST N O ,  2. 
Vallingham. Sign Writing and Glass Embossing. Illus-trated. l�mo. Cloth , . . •  $1 .00 
C�mpin. Pract�cal Treatise o-n Mechanical Engineering Illustrated wIth 29 plates and 100 wood engravings. Svo. Cloth, . . . . . . $6.00 
C�r;:�Ir·et!.

r�?{���r��dH
an�ZUt?�¥�, i� WO�d Iv

��M Carey. I-'rinciplesof �ocjal Science. 3 vols .  8vQ , $10.00 Carey. Manual of Social :::'cience. 12mo, . • $2.2.1) Cabinet Maker's Album of E'urniture. 'S plates. Ob- I long. Cloth, . . . . . . $3.00 Clark . Tramways, their Construction and Working. Illustrated by over 100 engravings and 13 plates. 8vo . Cloth , . . . . . . . $7.00 Colburn. The Locomotive Engine. Illustrated. 12mo. Cloth, . . . . . . . $1.25 C
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t�lversal Stair Builder. 29 plates. 'tt� Cloth, . . . . . . . $2.00 C�
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$'{� Crlstlan!. Perfumery and Kindred Arts. Illustrated . 8vo. Cloth. . . . . . . $5.00 Cristiani. 'rhe Manufacture of Soap and Candles. 8vo. (In press.) 
Crookes. A Practical Handbook of Dyeing and Calico Printing, with 11 page-plates 47 specimens of Fabr1cs� 38 wood-cuts. 730 pages. 8vo. Cloth. . . $15.00 Crookes. Select Methods in Chemical Analysis (chiefly Inorganic). Illustrated.. 12mo. 468 pages, . $5.00 
C'i�J"��1riust;;n�i�.
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Davidson. A Practical Manual of House Painting, 

Graining, Marbling, and Sign Writing. 9 colored illns
trations of woods and marbles, and numerous wood
cuts. 12mo. Cloth, . . .  $3.00 

Dw,::'ero:' Il'f:.'fi;!�ron�
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Davies. A 1'reatise on Metalliferous l\Hnerals and Min-
.m&:o. 
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DeGrall'. The Geometrical Stair Builder's Guide. 22 
D����f����DI�\�: �

o
iJ1;aclical ·Manu8.J of ' CheJi�� 

Analysis and Assaying as Applied to the Manufacture 
of Iron from its Ores, and to Cast Iron, W rought Iron, 
and Steel as found in Commerce. American Edition . 
Eaited by Fesquet. Illustraterl. 12mo. Cloth. �2.W 

Donaldson. Drawing and Rough Sketching for Marine 
Engineers. Illustrated. 12mo. Cloth, . . erl·25 

Duncan. The Practical ::::,urveyor's Guide. 12mo. 
Cloth, . . . . . . . $1 .25 

Dup�ais. A Treatise on the Distillation and Manufac-
tY:;es

o
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Dussauce. Practical Treati8e on the Fabrication 01 
Matches, Gun Cotton, and Fulminating Powder. l:.'n�o. 
Cloth. . . • • . • . &3.lI 

Dussauce. rrreatise on the Art of Tanning, Currying, 
and Leather Dressing. 212 wood-cuts. 8vo. Cloth, 

:i:2D.rn 
Dussauce. A General Treatise on the Manufacture of 

Soap of every description. Numerous illUstrations. 
8vo . Cloth. . . . . . . $17.50 

Dussauce. A General Treatise on the Manufacture of 
Vinegar. Illustrated. 8vo. Cloth, . . $5.00 

Dyer and Color Maker's Companion. 12mo. Cloth, ,$.1.25 
Easton. A .Practlcal �l.'reatise on btreet or Horse Power 

Railways. 23 plate,. 8vo. Cloth, . • *3.00 
Edwards. A Catechism of Marine Steam Engine, for 
the Use of Eng�neers, Firemen, and l\f echanies. A 
Practical Book for Practical Men. JCustrated by 60 
engravings, including examples of the most modE.:rn 
Engines. 2d edition. 12mo. Cloth. Jtlst ready, . f2.00 

E:der. Questions of the Day 1 EconomiC and Social . 
8vo. Cloth, . . . . . . $3.00 

Fairbairn. The Principles of Mechanism and the Ma
chinery of Transmission : ( 'omprising thc }lri�ciples of 
Mechanism, Wheels, and Pulleys, Stren! th and Pro
portions of Shafts, CoupJing of Shafts, and eng,aging 
and disengaging Gear. Illustrated by 150 wood-cuts� 
12mo. Cloth, . • . . • . $2.50 

F���l:!: ��:roc;�?���e R�llway� in �meri
:
a. I�f.

� 
Forsyth. Book of Designs for Headst�ne, Mural, and 
other Monuments. 78 designs: Mo. Cloth ,  . 0 *5.00 

Galloway. Gas Fitter's ana PlumlJer's ' Guide. 12mo. 
Vloth , . . . • . . . $1.CO 

Gothic Album for Cabinet Makers. 23 plates. Ob-
long. . . • . • . . *2.00 

Gee. The Practical Gold Worker. Instructor In Art of 
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Gee. 'l'he :::lilversmith 's I-Iand Book, cuntainin� Instruc

tions for Alloying- and Workin" of SHver, In�luding 
reftnill
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and melting, its solders. preparation of imita-
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the work, with ot"?:.er useful information. Illustr&ted. 
12mo. Cloth. . . . . . . *3.00 

Gregory. Mathematics for Practical Men. Plates. 8vo. 
Cloth, . . . . . . . *3.00 

GriSWOld. Railroad Engineer'S Pocket Manual for the 
�'jeld. 12mo. Tucks, . • . . U .75 

BEATTY'S PIANOS 1297.50. 

great . 
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T H E  STU D E N T ' S  I LL U S T R AT E D  C U I D E  T O  P R AC T I C A L  
D R A U C H T I N C .  BY T .  P .  P E M B E R T O N .  S E N T  O N  R E
C E I PT O F  P R I C E ,  O N E  D O L L A R .  A D D R E S S ,  

T. P .  P E M B E R TO N ,  5 D E Y  ST. , R O O M  1 3, N E W YO R K. 
, 

N E W YOR K  B E L T I N C  A N D P A C K I N C  C O M P'Y. 
Tbe Oldest an d Largest Manufacturers of tbe Original 

S O L ::I: D  V U L C .A.. N" X T E  
E M E R Y W H E E L S  • 
stan��J'U'�L�lR(U, I;.�I2'NY�G���lr[(j�i��· Our name is stamped in full npon all 01l� 

Address NEW YORK UELTING A N D  PACKING CO . .  
JOHN H .  CHEEVER, 'I'reas. NEW YORK. 

C H A L L E N C E " R O C K  
P;'tented N ovember 1S, 1 1079. 

B R E A K E R .. 

For M aca(lam R on (I making, Ballasting of ltailJ"oads, Crulilhing Ores, use of 11'011 Furnaces, :!�y, !Rfi��:ltJii��
e
CX��te�O�;�:��:t��r��rr���

s
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ll'lrst Class Medal of Supmm'ity awarded by American Institute. 

Grier. RUral Hvdraulics : A Practical Treatise on 
Rural Household Water Supply . Illustrated. 8vo. 
Cloth, . . . • . .. . fO.75 

Guettier. �Ietallic Alloys. A Practical Guide to their 
Chemical and Physical Properties, Preparation, Com-
position, and Uses. 12mo. Cloth, . . $3.00 ' '. 

GIbson. The American Dyer. A Practical Treatise on I 
the Coloring of Wool, Cotton, Yarn, and Cloth. with 94 -

BI,Ali:E CR USHER CO ., Sole Makers, New H aven, Conn. 

samples of colored wool, waste, etc. Svo. Cloth, ' *'6.00 W 0 
Gruner. Studies Qf Blast J.!'urnace Phenomena. 111us-

trated . 8vo. Cloth, . . . . $2.00 
Hats and Felting. A Practical Treutise on their Manu-

facture. 8vo. Cloth, . • . . $1.25 RTH I N G T O N ST E A M  P U M P S  
Hofmann. A Practicf 1 Treatise on the Manufacture of 

Paper in all its branches. Illustrated by 110 wood en
gravings and 5 fol ding p' ates. ,to. Cloth. '00 pp., $15.00 

OF A I,L SIZES AND FOR A L L  PURPOSES. 

Hughes .  The American Miller and Millwright's Assist-
ant. 12mo. Cloth, . . . . . ·$1.00 HENRY R. WORTHINGTON, 

l!glt�::an� :f�����e ?��at8fo%�r�s fo� the 
.
suPP

IM� 
239 BROADWAY, NEW YORK. 83 WATER ST .. BOSTON. 709 MARKET ST., ST. LOUIS. 

Hughes. A Treatise on Gas Works and the Practice I of Manufacture and Distribution of Coal Gas. 12mo. 
iI���m;k . . The 'Secrets of 'the Art of Dyein ,,$&o�� 

Cotton, and Linen, including Bleaching and �olOring 
"'Tool and Cotton, Hosiery and Random Yarns. A 

f�� WALLA CE D IA.M'O N D  CARB O N S FoflELECTRIC tI G HTS 
MAN'F'O.JOR TH E ELECTRICA� SU PPLY CO., I OS LI BERTY STREET,N EW YORK.  

Treatise based o n  economy and practice. Illustrated _--'�� 
by 323 Dyed Patterns of Yarns and Fabrics. 1 vol. 

H�ri°�y The Early and L�ter History of Petrol���� Wood-Working Machinery, 
H���:.t
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h
'Architectural ' Surveyors $ta4n52 ] 8uch .as Woodw:orth Planing, rr:onguing, and Groovi.ng 

others engaged in building . Full bound, . :f2.00 MachInes. DanIel's PI.aners, RlC��rdson's Patent lm-
Jervis. Railroal Property. A Treat ise on the Con- proved Teno� Machmes, t"l0rtlSln�. Mould�ng, and 

struction and Management of Railway Property . Re-Saw Mac.hlnes. Ea:stman s Pat. 2\tLIter MachInes, and 
12mo, . . . . . . . $2 .00 i Wood-Workmg �ac�mery generally. Manufactured by 

Keene. A Hand Book1 of Practical Gauging. 8vo. WIl HERB¥, RUGG & RICHARDSON. 
Cloth, $l.25 (Shop formerly o;gu�r����tl:KXft '%'06::ter, Mass. 
iT The above. or any of our Books. sent by mail, free 
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8(,IK�'C I+; A ND AH'f, sent free to any one who will furnish 
bis address. 

HENRY CAREY BAIRD & CO. , 
Industrial PUblishers, Booksel lers, and Importers, 

810 Walnut St., PHI LADELPHIA. 
----------- ---------

B. w.. PAYNE & SONS, CORNING, N. Y. 
KS"r'.A.nLIH:El:ED 1840 .. 

Pateut Spark-Arresting Engines,mounted and on skids. 
Vertical Engines with wro't 
boilers. Eureka Safety pow
ers with Sectional boilers
can't be exploded. AI! 
with Automatic Cut-Olfs. From $ 1 5 0  to $2,000. Send for Circular. Statr 
where you saw this. 

AMERICA N ME R C II .-\ NTS, 
Makers of Wood and Iron Working Machinery, Agri
cultural Implements, Railway .b:quipments, and manu
facturers generally. are invited to forward catalogues, 
with best export 

�
rices and discounts for ] .... O. B.,  New 

�g��' �g�
t
'1:'ic"Iian���ggffJ:�

a
s\� �;,:'11I�11;i;��:' �?c.: 

toria, Australia. 

!SHEPA RD'S CEI,EBRATED 

*�o Screw Cutting Foot Lathe ,  

AGE NTS WANTED  R���Ji���,ff� �1:N� 
tiu2' lUachine ever . invented. Will knit a pair of 
stockings, with HEEIJ and �l'()E cOluplete, in 20 min
utes. It will also knit a great variety of fancy work, for 
which there is always a ready market. Send for circular 
and terms to the rrwonlbly K n i ttin2' lUacbine Co.,  
409 Washington St. , Boston, Mass. 

$66 " week in your own town Terms and $5 0ntfit 
free. A ddress H. HALLETT & Co., Portland, Me. I 

ROOTS' NEW IRON BLOWER. 

POSITIVE BLAST. 
IRON REVOLVERS, PERFECTLY B.UANCED 

IS S IMPLER, AND H A S  
FEWER PARTS THAN ANY OTHER BLOWER. 

P. H.  & F. M.  R OOTS, Manuf'rs, 
CONNERSVILLE,  I�D. 

S. S TOWNS G A \ 6 Corllandt St. , } 
• END, en. gt., I 8 Dey Street, NEW 

WM. COOKE, Seiling Agl., 6 Cortlandt Street, Y'JRK. 
JAS. BEGGS & CO., Selling Agts • •  8 Dey Street, 

.... SEND FOR PR!CED CATALOGUE; 

EIIID'!1"" Dl�)I'li'iIkfTILE AND CLAY RETORTS ALL SHAPES. 
nll�� !QJU\\��U";-7 BORGNER & O'BRIEN .-E'-

23 'Ul S T ,  AB O V E  R A C E ,  P H I LA D E LP H I A  

ERICSSON 'S  N EW M OTOR.  
E R I C S S O N ' S  Now Caloric Pnmnin[ En[ino, 

FOR 

DWEI,LINGS A N D  COlJNTRY i"ENr ,.. . 
Simplest, cheapest, and most economi�l pumping engine 
�bsgiitt:i���le�r'S��J·fO:�i�C��:��!�:ig:)iS���

rate. 

DELAMATER IRON WORKS 
c. H. DELA31ATER & co., Proprietors, 

N o. 10 Cortlandt Stnet, New Y o r k ,  N. Y. 

Bookwalter En[ine. 
Compact. Substantial. Econom
ical, and eusHy ma.naged i guar
anteed to worlr well at 'd give 
full power claime.d. Engine and 
Boiler complete, Including Gov· 
ernor, Pump, etc., at tile lu� 
price of 
� HO.ttS �c  POWER. . . . . .  $"40 00 
t� · · . .  : : : : : : : .  §�8 88 W Put on cars at Sprinl'field, 0, 

JAMES I1EFFEL & CO., 
or 110 Liberty �e��!

e
�o��

io. 

M A C H I N I ST S' T O O L S .,  
NEW AND l>IPROVED PATTERNS. Send for new illustrated catalogue. 

Lathes ,  Planers , Drills ,  &0. 
NEW HAVEN 11.l A N U F A C T U Il i N G  co., 

� ew H aven, C onn. 
FOR A 

COM B I N E D  

Punch and Shears 
of beautiful design, of great strength 
ami capacity, and thoroughly reli
able, address 
Lambertville Iron WOI ks, 

LAMUERTVILLE, N. J. 

W H E AT Dealers make Money with  
W. T .  S O U L E  & C O . ,  1 30 
La Sal le  Street, Chicago, Ill. Write for particulars. 

SPAUE TIlE CROTON AND �AVE Til E (;IJ�T. 

Driven or Tube Wells 
W�����lt� ��I'k�l't"E!w§

r
: 'iJ'6�t2�� ��ga;r����'N?�� 

who control the patent forGreen'sAmerican Driven Well. 

5 0 :1���,�8c?�r�p�:re
l
��p����8�.�B���k;!ri����: 

PONY P LAN E R  
Will plane 6 inche'S tbick, and 
rrt;

h
��o: �,o&J

c
ro ���

n
f��

a
r� 

ten hours. We build four sizes, 
16, 20,24, and 30 inch, either with 
one or two roller feed ; also, 
Eureka B a n d  S a w  Upri�ht 
Shaping and Variety Mouldmg 
Machines. , For 

J���1fs, 
.t

dd
lj
e
(t�, 

Uuftillo, N. Y. 

C I G A R  B O X  L U M B E R . 
SPECIAL PRICES to all Parties ordering 

20 . 00 0  F:j!lET 
and upwards. Being Sole Man ufactu rers of the cele-

brated perfectly smooth and thoroughly seasoned 
C U T  A N D P R E S S  D R I E D  L U M B E R ,  
we can offer to all manufacturers extra inducements in 
���ag.�r��

g
��t'�;n::t�

d
:�d B�a:g�g:��. V Tl��

rs
iIlP��

l
:!j 

\\"oods and Brush Stock. Our Cedar Veneers applied to 
Poplar, is much preferred to imitation Cedar. JY' Fu'i 
line Foreign and Domestic Woods in Log'S, Plank, Boards, 
and Veneers. s

.}�.i.
or ��alfRix 'ij'

d .triTIk::t. 
1106 to 200 I,ewis �treet. New York. 

W A N T ED. 
Foot and Power Lathes, Drill Presses, 
Scrolls, Circular and Band Saws, Saw 
.r\ ttachments, Chucks, Mandrels, Twist 
Drills. Dogs. Calipers. etc. Send for 
catalogue of outfits for amateurs or 
artisans. 

. I .TO :rI: N R _WHITLRY .. � C O_ SWEEPSTAKES, WIT H THE ELLIS 
A thorough, energetic. and practical mechanic, as Super-
�������d��nF��r��r�:�eqs,���r��:. :�

r
��l1

e
:cir�,

y
��a I 

repairs. State kind of work familiar with i pay. I Address F. ROBERTS, Box 77�, .New York. 
H. J,. !"UE I'ARIJ &- {:O . .  

331, 333, 335. & 337 West Front Street, 
Cincinn ati, O h io. 

European Representatives of American Houses. with Patent Journal Box. The best Planer and Matcher ever 
First-class Agents in the principal industrial and agl'icul- made. Planing 20 in . wide, 6 in. thick, weJght 2,200 Ibs , 
turnl centers and cities in Europe. London , 7 Poultry. $300 i planing 24 in. wide, 6 in. thick , weigh t 2.600 lbs . ,  
E. C. Pari.�:8 P'aw' Vendome. Terms on application. $350. Beading, Arbor, and Head, extra, $20, �ash, poor, 
J. R. W. & Co. purchase Paris good.s on commission at and "Und .\.! achinery a specialty. Send for descrIptive 
shippers' discounts. catalogue to Rowley & Hermance, Williamsport, Pa. 
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D R . SCOTT'S ' E L ECTR I C  H AI R  B R U SH 

[From 
Rev. Dr. 

Bri dlreman.} 
, Brooklyn � 

June 1st, 1880. f 
" Gent., ,-I have 

never before given a. 
testimonial, but am wli 
ling to encourage the use 
of an honest remedy. l am  
8 0  pleased with your HaIr 
Brush that I deem it my duty 
'to write you recommending It 
most cordially. My hair about a " 
year since, commenced ialJlnlfi out, 
!�� :s%rt'l:�

l
ij�s�:t�c� :J..!'tr of 

r�lrb"': =t ils
�f.r:::il�sq��

t
�t:��ing 

�� !Ch!!!��v����bee�m!2��!��a!d Prin_ ��� cess of WaJes, and written upon by the Rt. Hon. W .  E. Gladstone. 's
, ,

now bt'Ought to the notiCe 
V of the American publlo. It cures by natural means. ,wlll always do good. never harm, and Is OJll' B remedy lasting for many years. It should be used dally In plBQtlcOf the ordinary BaIr 

��rush. The Brush Handle Is made of B new odorle •• composition ' re�bllug ebony ; a 
combination of substances PRO DUCING A PERMA NENT · ELECTRIC 

VOLTAIC CURRENT WHICH A CTS IMMEDIATELY UPON TilE � HAiR GLANDS A N D  FOLLICLES. T'lls power can alwa:rs be te8ted by , 
V' a silver compass whlQh aooompanies eBIlh Brush. 

IT IS WAB.BA.lrDD TO ,-
CURE NERVOUS HEAJ)AOlIE Ii UUNUTE811 
CURE BILIOUS READA.Cii IN 5 mlrifiSll 
CURE NEURALGIA IN Ii IUBUTES I I  
PREVENT FALLING !lAm Am> BALDNESS ! I  
CURB DANDRUFF & DISEASES OF THE SCALP I I  
PROMPTLY ARRESTS P,l!E!ATURE GRAmSS I !  

lUKES THE HAm GROW LONG &I GLOSSY I I  
IM:14EDIATELY SOOTHES THE WEARY BRAIN ' I 
lIIONEI BETI1RNED IF NOT AS REPRESENTED. 

IT RARELY FAILS TO :PRODUCE 
A RA:PID GROWTH OF HAIR ON 
BALD HEADS, WHERE THE 
GLANDS and FOLLICLES AU 
NOT TOTALLY DESTROYED. 

Proprietors : The Pall lIlall Electric ,bsoclB-
t!JIIIl tion of LODdon. 

� ,  New York Branch : 8i2A. Broadway. 

Q� [From the Mayor of SaratYf.'tBdo rA,� "I Qbeerfull:,- testify to� merits 'of v. .  Dr. Scott's EleCtric HaJr Brush. out. I have tried other remedies, but with no 
'Suoce... A fter thl. remarkable result .l 'P\ll'-
�:::���� ��a:f�IJ�e.m�h�J!'e

as
fl��;nl� r�:���[-and 

infallible r�medy. A. C. Bridgeman, D .D." 

Stt It cures my headaches within a 
few minutes, I am so pleased � with , It I purchased another 't/ for my wife. It Is an ex

cellent HaIr Brush, 
", well worth the price. " , . " 218 l!'ulton' Street, New York, Augast I!1. lBBO. , " I  would Not take $1,000 for m� Brush 

' If I ������ fi���It��an well known in this City as a L9.w Publisher, and a&J:!s�bl!eCto'::r'"i:::---:;'::::''-' 
Public Institutions of New York, --, " Domestic " Sewtng Machine Co., New York August 16 1880. 

DR. GEO. t,l0TT-.Deal' Sir : Permit me to add the testbnony of my wife to that of the many others who 
�ri:e ���'.:t�tut sl��.."r ��£al',:':d

o
IJr°�:r

E
d:��

c 
:o"u�liJg:l.'�t�a�e:i�:�:�:e�

u
�"r';" ��N:,re'1>r"�: �pt 

her sincere thanks. --' HENRY BARTLETT. 
, , , RO!111d Lake Camp-Meeting Grounds Saratoga Co., N. Y., June 8, 1880. 

",Your Brush is certainly a remarkable cure. I am highly )lleased with it. 'Its e1tect Is most wonderful, and you 
may be sure I shan recommend it heartily among my friends. It is also a splendid HaJr Brush, well worth the money, 
and win last me for years. -- Rev. J, D. RoGERS, SUperintendent." 

Mention tMo Paper. Over '7,000 Bi7lllilair TesUmD'lllia18 can be seen at oor ojJiu. 

is ���m:e�,!����� A B E A U'T' I F U L B R U S  H ,  F6.t�l�is. 
i b h b t d ' We will .end It, po.tpald, on receipt oC $3 . 00 ;  , w re ruB ,  UT ma e or by Express C. O .. D. at your expense with privilege of opening and examlnlDl!'. of PURE BRIS LEB. Or request you r nearest Drllllgi �r 01' Fan£� Store to obtain one for J'Jlu:Jl'ROM US. MONEY RETURN ED IF N O T  A S  REPRESEN T J1O D  . 

"�aslde from Its im. 
ratlve 1f.ls�:f( 6q ,ClIAPMAN. 

.As soon as you receive the Brush, lf not weil satisfied with your bargain. write us, lind we will return the money. WIJ:�t.can be fairer? 
Thi. PlLper win not knowingly publish any humbug, and I have placed a ' Brush In the hands of Mayor Cooper and Postmaster 

James of New York, as a guarantee of my good faith. ' " ' , 
g"'Remittanoos should be made payable , to GEO. A. SCOTT, SUA Broadway, New York:. Agents in every They can be made in Qbecks, drafts, post oftlce Inclose 10 cents for and we 

"W-JOHIS' . �S8£ST05 LIqUID PUNTS. ROOFING. BOn,ER COVFRlNGS. 
Steam Packing, Sheath ings F ireproof Coat ings, Cements, 

IElfb FOB SAMPLES, ILLUSTR AUD PAMPHLET,' AND PRICE LIST. 

H. W. JOHNS BI 'F'1t CO., 81 MAlDEN LAN ..:, N. Y. 

H A RTFO R D  
STEAM B O I L E R  

Inspection & Insuranoe 
C O M P A N Y .  

W. B. FRANKLIN ,V .  Pres' t .  J. l1I .  ALLEN,  Pres' t ,  

J .  B .  PIERCE,  See'y. , 

� NE'W" 

P U L S O M ET E R 
Is more economical in points 

oE original eost, expense : 1'or 

repair s and running expen. 

8es than any , other Steam 
Pu�p in the World. 

Bimple and compact, wlth no machin" 
ery whatever to oil, or get out of order. 
it .tand. at the head .. of , all means 
of elevating water or other 
liquids by steam. It nee,!& 
no skiUed labor to wok after ot. 

Send for hook giving full 
description, reduced prices 
and many letters of com" 
mendation from l e a d i n g  
manufacturer. and oth,ers 
throughout the country who 
using them 

PuLsOMETER STEA.M PuMP Co., 
Sole OWDerl of Hall'. Patents in the U. 8 •• 

Ul,615 to 181,543, both inclusive, and the 
N E W P U L S O M E T E R ,  

Oftlce, No. 83 John St . •  

P. O. Box No. 1533, New York Cit". 

W M .  A. HARR U. 
PRO V I D ENCE, R. J .  ( P A R K  STREET) , 

Six minutes walk Welt from station , 
O rill"in al aud Only builde.· of the HA�RIS-CORLI!sS ENGINE 

With Harris' . Patented Improvements, 
f}'o m  10 to 1,000 H. P. 

E M E R Y  W H E E LS a n d  C R I N D I N C  M ACH I N ES.  
THE TANITE CO., 

Stroudsburg, Monroe County, Fa. 
Orders may b e  directed t o  n s  at any o f  the follOwing addresses, at each of 

which we carry a stock : 
London, Enll"., 9 St. Andrews St., Hoi- St. Lonls, 209 North Third St. 

born Vmduct, E. C. St. Loni,., 811 to 819 North Second St. 
Livel'l>ool, Eng., 42 The Temple, Dale Cincinnati. 212 West Second St. 

St. Indianapolis, Corner Maryland and 
SydneY, N. I!l. W., 11 Pitt St. Delaware Sts. 
New ¥ork, 14 Dey Street. Louisvi lle, 427 West Main St. 
Philadelphia, 11 North Sixth Street. New Orleans, 26 Union St. 
Chicago, lJi2 and 1M Lake St. San Francisco, 2 and 4 CaJiforrda St. 

The Asbestos .  Packing Co . ,  
lIIiners and Mannfaemrers of Asbestos, 

El O S T O N", 1\I.I: .4. S S . ,  
OFFER FOR SALE : 

P A TENTED A SBESTOS ROPE PACKING, 
" .. LOOSE " 
.. .. JOURNAL .. 
.. ..  WICK 
.. .. MILL BOARD, 
.. .. SHEATHING PA PER, 
.. .. FLOORING FELT. .. .. CLOTH. 

O PE N  RACK PRESI!lEIS. 
STILES & PARKER PRESS CO., Middletown, Ct. 

PRE V E N T  S L I P P I N G .  The 
handsomest, as well as , the sa/est 
C�:�i�������:��,�Forgedfrom best 
lr a sun.ken panel, 

wnlcn " ';eCllTeCl a plating of richly 
rubber. Durability war" 

ranted. Send for illustrated circular. 
lubber Step K'f'g Co . ,  Bo8101l, Km; 

Pyrometers. g��ns�h��t"'§l..!'t'�pe�� Boller Flues. Superheated Steam, 011 ,,;tllls, etc. HENRY W. BULKLEY, Sole Manufacturer, 
149 Broadway, N. Y. 

THE MAOKINNON PEN OR FLUID PENOIL. 

Mill Stones and Corn Mills .  
W e  make Burr Millstones Portable Mills Smut Ma

chines, Packer., Mlil PickS, Water Wheel�, PuIleyS, and 
Gearing speclaJ1y adaptea to Flour MillS . Send for 
catalogue .  

J .  'I.'. N OYE & SONS, Ruffalo, N. Y. 

BOILER COVERINGS. 
Plastic Cement and Hair Felt, with or without the 

Patent " A I R S P A C E "  Method. 

A SBESTOS M.ATERI.ALS� 
Made from pure Italmo Asbestos. In fiber. mill board. and 
round packing. T H E  CHAI,M ERS- S PENCE CO., 
4,() John Street, and Foot of E. 9th Street, New York. 

Partleulars mailed Free . 

MACKINNON PEN CO., 
200 BroBdwftf,neBr Fulton !>t. ,N. Y • 

Pictet Artifi cial Ice  Co. , Limited ,  
P .  o .  Box 3083 .  1 42 G.·eenwich 1St., N ew York. 
Guaranteed to be the most ejfitYient and economical 01 all 
existing ICe and Cold AIr Machines. 

, S W I T Z E R LA N D. 
EDW. DALLWIGK, Geneva , agent and Importer 
for American goods,lndustries, and novelties of all kinds. 
Manufacturers required to send price lists or samples, If 
possible . , Flrst-omes references or cash payment. 

E L E C T R I C  
DYNAMO·ELECTRIC MACHINE, No. 1 .  

CANDLE POWER, �,OOO. HORSE POWER, 1 1·2. 

6()OLUMBIA BI()V()LE . 
Tbe Bicycle has proved Itself to be a 
permanent, practical road vehicle, and , the number in dally use Is rapidly In
creaslug. Professional and business 
men, seekers after health or pleasure, all join in bearing witness to its merits. 
Send 3 or catalogue with . 
price list and ormation .  t P R I C E  $200, W I T H  C O U N T E R S H A FT. LA M P ,  $!SO . 

THE P M' F' G CO., 
89 Summer ree , Boston, Mass. FULLER ELECTRICAL CO. ,  33 Nassau St. ,  New York. 

[OCTOBER 30, 1 880. 
T H E  

NEW York Ice Machine Company, 
II Courtland St., New York, Rooms 5(,  55.  

LOW PRESSURE BINARY ABSORPTION SYSTEM. 
Machines Maklull' 

ICE AND COLD AIR. 
Low Pressure when running. No pressure at rest. Ma
chines gnaranteed by c. H. Delamater '" Co. 

B L O W E R . (FORCED BLA.ST.) 

� A. G E  N T S  �5 000 00 CAN MAKE � � . • 

BY s:.;.MANUFACTURERS' CABINET. 
�� :;:��l���:��Mgr

s
�l�a�f�:;�ers. 

By getting, through means of the Cabinet, the best 
agencies in the world. . 

Address J. B. CHAPMAN, 
72 WEST ST., MADISON, IND. 

T .  N E W'S P re pa red 

ROO FI NC. 
For steep or fiat roofs. Applied by ordinary workmen 
at one"tliird the cost of tin. CirCUlars and samples free. 
Agents Wanted. T. NEW, 32 John Street, New York . 
BARRETT, ARNOLD '" KIMBALL, Chloago,Western A gtS. 

BOGARDUS' PATENT UNIVERHAL ECCENTRIC MILLS-For grinding Bones, Ores Sand Old Cruclbles� Fire Clay, Guanos, Oil Cake, Feed, Corn, Corn ana Cob, Tobaooo, Snutr, Sugar, Salts, Root., Spices, Colfee, Cocoanut, Flaxseed, Asbestos, Mica. etc., and whatever cannot be grouna by other mills. Also for PalntsJ " Printers' Inks, Paste Blacking ... etc. JOHN W. THOMSON, succe�sor to JAMES BOltARDUS, corner of White and E1n! Sts., New York. 

The Oldest YANKEE NOTION HOUSE in the Worllt. 

HOWARD BROTHERS & READ ,  
Suooessors to HOWARD, SANGER & Co., 

OWNERS OF 
THE HOWARD MANU FACT URING CO., 

MANUFACTURE AND INTRODUOE 

PATENTED NOVELTIES. 
THE ONLY 

at Pocket Scale 
IN THE lIIARKET. 

MADE OF METAL, 
Heavi ly Nickel Plated, 

C O M PA C T ,  
S T R O N e ,  

D U R A B L E .  
Can b e  carried I n  the Vest 

Pocket. 
Each one warranted absolutely 

accurate. 
Weig/ls up to 8 lb •• 

:PRICE 25 CENTS. 

Sample by mail on receipt of 
price. 

A liberal discount to the trade. 

No. 1-" Post Olllce," weighs to, 
8 0zs. H 2-u Pocket/' 
8 lbs. 

• •  S-u Household," 
l Ubs. 

HOW A R D  M A N U F A CT U R I N C  CO."  
BOX 2291i, NEW YORK. 

THE . .  Scientillc American " is printed Wlth CRAB • .  
ENEU JOHNSON & CO.'S INK. Tenth and Lom·, 

bard Sts., Philadelphia, and 50 Gold St. New York. 
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