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THE SHAPLEY ENGINE • .  

A new portable '€ngh;e, 

wh ich is claimed to possess 

the advanhges of chespnesa 
and economy, in addition to 

those of simplicity and com·' 

pactnes8, is the subj act of the 

annexed illustrations. The 
principal fe atures of the in

ventIon, which renoer it an 

!mplOvement of value, lie 

mainly iu the construction of 
the boiler, since the engine 
properis, as will be seen from 
the large perapec'ive view, a 
sillgle upright cylinder with 
the ordina!y slide valve me· 
chaliism. There are some mi 
nor aTIllngem€nta in connec

tion with the engioe, nohbly 
impro ved stuffing boxes and 

& ne&'ly contJ;,i,ved.feed water 
heater, which add to the gene· 
ral. �fficiency; but these, as 
Well! as the build of the mao 
chine as a whole-except,per
haps, to note that this Jaet is 
substantial in all respects
may be paased over, in order 
to direct attention at once to 
th� novelties in construction 
of' the steam generator. 

The idea is to build the 
b)iler to generate the greatest 
amount of steam, and, at the 
aame timE', to have a sufficient 
reee!voir for the same. Froln 
the sectional view, Fig. 2, it 
will be seen that the file box 
is conical in shap!'. The heat 
thus concentrat.ed in the up. 
per portion pa�2ea throug� 
the horizontal ('tOSS tube El, A, 
thellc-, following .the course of 
the anows, down the vertical 
tubes, B, and finally into the 
hollow base, at the r. ar of 
which it escapes up the flue. 
Thii! arrangement gives an 
ullusually hrge amoun t of 
he a 'jng surface in c01J1para
tivaly small splice, tbe result 
of which is an e conomy in 
consumption of fuel. From 
a ctual tests, we are informed 
that the fuel used do�s not 
exceed two and one balf Ibs. 
per horse power per hour,and 
in some CRses less than two 
lbs. has sufficed. 

In order to provide for cleaning the tubes, a detachable 
j�cket is plac(d between the two sections of the boiler, at C. 
This can be very ea&i1y removed, by taking out the bolts, since 
it is made in two parte. The tubes are then clellned 
with II short flue brush"the j a cket replaced,  and the joints 
filled with Wet c'ay. 

So far as material is concern�d, we are informed that none 
but the best is us(d. The boiler is thoroughly stayed over 
the cr()wn �heet of the fire b<Jx; and since all the heating' 
surface it! below the water line, there is very Iittle cbance of 
its burning out. Sixty pounds of steam is the calculated 
pressure, but one hundred pounds mlly be safely csrriea, 
since all the boilers Itre tested to a cold water pre�sure of 
one hundred and thirty pounds. Theyar� in@pected.Rno pro
vided with certificates by the State Inspector of New York, 

The spark trouble-a. matter of considerable moment 
where a b oiler is fired in the neigbborhood of iofiammable 
material or buildings-is effectually done away with. The 
sparks are dI9.wn d�wn through the uprigbt tubes and 
dropped in wa.ter on the bltte; and, as an additional preven
tivp, the exhau�t steam passes through the hea.ter into the 
sm9kfll stack, also giving aid to the araft. 

Nothing in the shape of gages, oil cups, fittings, etc , is 
omitted �o rendllr the machine complet ... All parts are made 
in duplicate. The various portions of the engine may be 
easily adju�teo, even when steam is on, thus avoioiDg oe
lay. The sizes maoe are 5, 8, and 12 borse power. . 

Patetlteo Februllry 10, 1874. For furtber parti culars, ad
dresp M-ssrs. Tully & WildS! Genera.l Agents, 20 Platt street, 
NeW York city. 
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(Jblnese or Indian Ink. 
Although the C tlinese pre, 

pare their ink from the kernel 
of some amygdala ceous frllit, 
yet, by the aid of our present 
chemical appliances, we are 
able to produce a composition 
in no way inferior to the best 
Chinese ink,by the ad option of 
a formula which is given In 
Rffault's treatlse on the" Man
ufacture of Colora." The fol
lowing is the formula: 

Calcined lampblack, 100 
parts; boghead 2hale bla ck, in 
im palp �ble powder, 50 paIts; 
indigo carmine, in caktl!!, 10 
pans; clumine lake, 5 parts; 
gum arabic (first quality) 10 
parts; purified oxgalJ,20 parts 
alcoholic extract of musk, 5 
parts. 

The gum is dissolved in 50 
to 60 parts of pure water, and 
the solut ion filtered through a 
cloth. The ind igo carmine, 
lakt', lampblack, and shale 
bla:k are in corporated with 
this liquor, and the whole 
ground upon a slab, with a 
muller, ill the same manner as 
Oldinary colors ; but in this 
,case the grinding takes much 
lODger. Wnen the paste is 
tho!oughly homogeneou'J, the 
oxgall is gradually add"d; and 
then the alcoholic extract of 
musk . The more the black is 
ground, the finer it is. The 
black is then allowed to dry In 
the air, until it has acquired 
sufficient consistency to be 
molded into cakes, which in 
the ir tum are still further 
dried in the air, out of the 
rea ch of duet. When quite 
firm, these cakes are com. 
pressed in broLZe moldp, hav
ing appropriate designs en
graved upon them. '1'he 
molded ink is then wrspped in 
tinfoil, with a second envelope 
ofgHt p8per. The ink which 
has be€n pIepared in thi� man. 

---- � ner possesses aU the proper-

� ties of the real Chinese article. 
Its gnin is smooth; it flows 
very well, mixes perfectly 
with many other colors, and 

becomes so firmly fi)red to the paper that other colors may 

be spread over it without washing it out. 

Cultivation 01' (Jastor Beans, in (Jal1Cornla. 
The. method of gathering and preparing for market is 

as follows: Every alloy the ripe spikes are gathered by hand, 

put in sacks, and hauied to the" popping ground," which 

is a space of about an acre, made smooth and hard, like an 

010 fashhned buckwheat threshing grou nd. Here the spikes 

are spread; and during the day they pop open, from the heat 

of the sun, throwing out the beaus. E a ch morning the 

straw is raked off, tbe bilans shoveled up, cleaned in a fan. 

ning mill, and sacked, ready for marktt. By the time the 

field is once picke d over,it is read.rfor another picking, like 

cotton, and the season, commencing in August, is not yet 
over. Tbe yield is estimated at fifteen hundred pounde per 

acre, worth four cents per pound, or a groEs yield of $60 per 

acre. The expense of cultivation, etc, is estimated this 
year at one half this amount, but is greater thsn it probably 

will be another eeason, owing to inexperience and preparing 

new land. There is probably no crop so easily raised that 

will yield eo large a return. 
..ea. 

THE AMERICAN ELECTRICAL SOCIETY,-An Msocia.ion to 

be kDown ·under the above name was recently; organized 
at Chicago , Ill. The o'ojects are an inter chal'lge of know

leilge, professional improvement of members, <the advance 
of eleclIicsl 8nd telegraphic science,and the e�ta'blisbment 
of a central point of reference. G e ne ral Anson Stager, of 

Chicago, waa elected p\esident, and Mr. C. H. Ha2kins, 0 
Milwaukee, vice president. 

. 
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EXHAUST STEAM FOR HEATING PURPOSES. 

In a previous article, reference was made to the gain to be 
derived from the use of a feed water heater, in connection 
with a non-condensing engine. It must be evident, how
ever, from the figures given in that article, that the heater 
is far from utilizing all the heat that escapes into the ex
haust. When water is converted into steam, a large amo'unt 
of heat is r€quired, which does not raise its temperature, 
and, not being shown by the thermometer, is .commonly 
called latent heat. Thus, if a pound of water at the tem. 
perature of 60' Fah. is heated until it is evaporated under 
the pressure of one atmosphere, the t@mperature of the 
steam will be 212°; but the heat which has been imparted 
to it is as much as would have sufficed to raise the tempera. 
ture of more thau 7t pounds of water from 60· to 212°. On 
the other hand, to couvert this steam into water, a similar 
amount of heat must be abstracted, from which it will be 
seen that the exhaust steam-which only heats about an 
equal weight of feed water...,..-parts with but a fraction of its 
heat. But, as before remarked, if the steam can be cooled 
sufficiently to convert it into water, or condense it, it gives 
up to the cooling medium all the heat that became latent 
when it was changed from water into steam. These facts 
have suggested to some- the idea of turning the exhaust 
steam into places where it would be cooled and condensed, 
givIng up its heat where it was wanted, as, for instance, in 
warming a building. The ordinary manner of effecting this 
is to turn the exhaust steam into heater pipes that are fitted 
up throughout the bllilding to be warmed, and draw off the 
water of condensation, to be used for supplying the boiler. 
Under Buch cir(mm�tances, the exhaust steam encouuters an 
increased resistauce, in passing through the heating coils, 
and this has the effect of increasing the back pressure on the 
piston. In order to fix some limit to this increase of back 
pressure, it is usual to attach a loaded valve, opening into 
the atmosphere, to the pipe leading from the exhaust to the 
heating coils, so that, when the limit of back pressure is 
reach"d, the valve will rise and the exhaust steam will es
cape into the air. In order to diminish, as much as possible, 
the back pressure created by the passage of the exhaust 
steam through the heating coils, they require to be fitted up 

with the greatest care. Neglect of this precaution has in
duced many persons to abandon the use of exhaust steam for 
warming J:urposes. In the construction of the heating coils, 
the principal points to be observed are: First, to have suffi
cient area of pipe to permit the free passage of the exhaust 
steam; and secondly, to arrange the pipes in such a manner, 
with suitable traps, that the condensed water or air cannot 
accumulate in them, but will be continually drawn off. If 
these provisions are attended to, the heating pipes can be 
extended over a considerable distance, with but little increase 
of the back pressure. An example, representing the results 
of average practice, will illustrate the foregoing remarks 
more fully: 

A non· condensing engine of 60 horse power, exhausting 
into the atmosphere, had a back pressure on the piston of 1 
pound per square inch. The feed water was pumped into 
the boiler at a temperature of 65°, and the average pressure 
of steam in the boiler was 75 pounds per square inch. At 
this pressure, the boiler evaporated 61 pounds of water per 
pound of coal, the price of the coal being $6.50 per tun of 
2,000 pounds. The consumption of coal was at the rate of 
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wisely. When that time comes, there will be little need of 
Howards to stir the sensibilities of prison keepers. 

To the question: "Can you not set Bome means at work 
to release these thousands of mismanaged climinals from 
the pernicious system which

' 
thwarts their reformation 1" 

we can only reply that we have already, to the best of our 
ability, Bet such a means at wOIk, and that is the SCIENTI
FIC AMERICAN. It does not set itself up as a mouthpiece of 
social or moral reform; yet, by spreading abroad the results 
of scientific research, by familiarizing the reading public 
with the spirit and methods of scientific thinking, it is doing 
its share toward educating the community up to the level 
required for the scientific consideration of all questions of 
social policy-the prevention and cure of crime with the 
rest. The process is necessarily slow; but the appreciative 
responses that have been made to our bare suggestion of a 
scientific treatment of criminals-an idea that could not 
have been entertained a few years ago-are proofs that pro
gress is being made in the right direction. 

•••• • 
A POSSIBLE IMPROVEMENT IN HOUSE HEATING. 

4,450 pounds per day, cOllting about $1446. The factory in At this delightful season of genial sunshine and crisp cool 
which the engine was located was heated with steam sup- air, we have a daily illustration of perfect, because health
plied by the same boiler, requiring a consumption of 1,000 ful and intensely enjoyable, heating. While the lungs are 
pounds of coal per day, costing $3 25, so that the total cost regaled with an atmosphere which seems to stimulate every 
of fuel was $17.71 per day. These facts having been ascer- pleasurable sense and activity of the body, the sunshine 
tain,ed by careful experiment, the heating arrangements were warms without oppressing, and bightens our enjoyment of 
changed, .in the manner described below. the splLrkling air by force of contrast. If we could imitate 

A few: of the cQllnections about the heater pipes were al- -much more if we could reproduce-the same conditions 
teled, for the purpose of obtaining more direct circulation, indoors, it is obvious that the perfection of house hea\ing 
a trap of improved form was attached, a back pressure valve would be attained. Can either be dOlle ? 
was put on the exhaust pipe, arranged to open at a pressure First, let us notice what the conditions are, on a sunshiny 
of 3 pounds per square inch above the atmosphere; and this day of fall or early winter, that is, the conditions which 
pipe was connected with the hea�ing apparatus, and a damper combine to make such weather so refreshing, Pure air is 
regulator was put in. It was found that, on account of the practically transparent to radiant heat. In summer time, 
increased back pressure, the cut·off of the engine had to be the high temperature of the air comes as an indirect effect 

adjllsted so as to admit steam for a greater portion of the of the heat of the sun. The sun rays heat the earth and 
stroke, so that the engine required about 12 per cent more the objects on its surface, and these,by contact or otherwise, 
steam. If this had been the total result of the change, the heat the air. In the fall, the period of daily sunshine is 
effect would have been to increase the coal consumption 12 bri ,fer and the sun rays fall more obJiquely. The ground is  
per cent, in  addition to the expense of  the alterations. It  heated less, and the nightly periods of  radiation are propor
was found,however, that the exhaust steam from the engine tionally longer. The air in consequence remains cool 
heated the building fIuite as well as, if not bett@r than, this throughout the day. Nevertheless, when the aun rays strike 
was formerly effected by live steam from the boiler; and the our bodies and are absorbed, their heating power is almost as 
water of condensation was led into a tank, from which it great as in summer, giving us the simultaneous sensation of 
was used to feed the boiler, being taken by the pump at a vivifying warmth, with delicious coolness in the air we 
temperature of about 200°. The boiler, being no longer re- breathe. Pass indoors from such an atmosphere to that of 
quired to furnish steam for heating purposes, and being fed a furnace-heated house. How great the change! The air 
with hot water, gave much better results than before, the seems stifling, and though the temperature of the room, as 
damper being generally partially closed-so that the con- recorded by the thermometer, is much higher than that out
sumption of coal was only 4,100 ponnds per day, costing doors, the pleasant glow which was felt in the sunshine 
$13.33, the saving in the coal bill per day being $4 38. soon gives place to an extreme sensitiveness to chill. Sit 

Such extensive alterations are not often required as were near a wall or a window, and an unpleasant coolness creeps 
necessary in this case, where all the arrangements seemed up the back, as though a cold wind were blowing across it, 
to be made with the intention of wasting fuel. The gain, of and we look for a draft, though the air is motionless. 
course, after making the change, was proportionately large, The conditions of perfect beating have been reversed. 
but the expense incurred was considerable. In many places, The air is at dog days heat. The walls and furniture are 
the exhaust steam can be used for heating purposes, with cold. The bodily heat is depressed by breathing the hot 
very little outlay for alterations. Many heating coils, how- ,air, yet streams of heat must flow out from us in all direc· 
ever, are put up in such a manner as to have very little cir- tiona to make up the deficiencies of surrounding objects. 
culation, and require a high pressurll of steam to make them The thermometer may declare that such. a room is warm, 
effective. Cases of this kind require extensive alteratioDs but every nerve declares that it is not comfortable. Substi· 
before the exhaust steam can be turned into them. But tute for the furnace an open fireplace with a blazing fire. An 
there are numerous owners of small engines and boilers who approach is made toward perfect heating. The radiant heat 
have small shops which they can tasily heat in the manner passes like sunshine through the air without heating it ; and 
described. Our hints will probably be sufficient for such if the fire is 80 placed that its radiations impinge on a con
ordinary cases, but it is impossible to lay down general rules siderable area of the enclosing walls, the walls will be 
for every case. warmed as they cannot be by hot air; the furniture will be 

..•. -

PRISON REFORM. 

As evidence of the urgent need of the reform in prison 
management suggested in our article on "The Scientific 
Treatment of Criminals," a friend in St. Louis sends us a 
printed account of recent doings in the State Penitentiary 
of Missouri, the horrid details of which remind one of cer
tain parts of Charles Reade's" Never Too Late to Mend." 
For the credit of humanity, we should he glad to believe the 
story a gross eXllggeration. If the half is true, the officers 
of the institution (and its management as well) would be 
benefited by a personal experience of the foul food, flog· 
gings, blind cells, and other abuses which have driven the 
convicts into rebellion, to be administered, not vindictively, 
for that would be contrary to the scientific method, but 
educatively, so \hat they might understand what manner of 
motives they are e1;llploying for the discipline of the pris
oners and the probable moral effect of them. 

Knowing the brutal and brutalizing practices that prevail 
even in institutions which have the name of being well con
ducted, we can understand how keepers such as our corre
spondent describes may, through ignorance, fear, and pas
sion, aided by a thoroughly perverse system of prison em
ployment, gradually convert a penitentiary into a school of 
vice and vengeance, rather than a place for peuitence and 
reformation. We appreciate, too, the crying n@ed of a radical 
change in the management of all such institutions: but that 
the prison system of the country can be made what it should 
be, by any burst of individual enthusiasm, we very much 
doubt. It may be true enough that that there is a "noble 
band of Howards" ready to undertake the reform " at the 
call of the Americau people" : the hitch lies in the indisposi
tion of the people to make the call. Not until the masses 
-upper as well as lower-have been educated up to the eci· 
entific level, and have learned to consider social problems 
as scientific problems, to be solved on scientific priDciples, 
will they be able to treat this question' diSpIIII!sionately and 

warmed in like manner, and the occupants of the room wil 
enjoy the cheerful infiuence of lin heat while having suf
ficiently cool air to breathe. The great expenee and incon 
venience attending open fires must ever greatly restrict 
their general use. Only about one tenth of the heating 
power of fuel is developed by its combustion in an ordinary 
fireplace, and much of that escapes unused. Besides, to 
heat a room of, considerable size uniformly, it would be ne 
cessary to have an open fire at each side, or better, at each 
corner; an arrangement not to be tolera-ted as a matter of 
economy. 

To burn fuel economically, it is necessary to burn it cen 
trally and in mass. The coal that would supply a number 
of separate fires would furnish an immensely greater amount 
of heat if burned il:! II single furnace, a fact more or less re 
cognized in every contrivance for heating houses by hot air 
hot water, or steam. But in all such arrangements it is 
deemed essential to distribute, not heat directly, but matter 
more or less highly heated. In other words, we first heat 
our air or water, and trust to the cooling of that to furnish 
the heat required, overlooking the well known fact thllt hea 
will travel alone quite as well as in company, and that it can 
be much more easily controlled than air or water. 

Radiant heat, the Bort required for perfect heating, obey� 
the same laws as light. By proper arrangements of reflec 
tors and lensBs, heat radiations can be massed into beams of 
parallel rays and seut where we will, with little or no wast 
ing. It is not until the radiations are arrested that tlwy be 
come manifest as heat; a fact put to practical use two thou 
sand years ago, when Archimedes burnt the fleet off S,ra
cuse with mirrors. A stream of heat vibrations, intense 
enough to fuse gold, would pass through a tube of ice with 
out affecting it, provided the air in the tube be sufficiently 
pure and dry. There appears to be no good reason, there 
fore, wby we should not warm our houses by tbe direct dis 
tribution of pure heat, and so gain all the benefits of an open 
fire in each room, with none of its disadvantages. 

Briefly described, the plan would involve (1) a central fur. 
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nace, constructed of course with a view to the development 
of the greatest amount of heat from a given amount of fuel. 
(2) A system of tubes leading to the different rooms, termi. 
natod by radiators in each room. (3) A system of reflectors 
to throw the heat of the furnace into the conducting tubes 
in beams of parallel rays, with other reflectors at the bends 
and angles of the tubes to direct the course of the radiations 
properly. The radiators in the rooms might be placed so 
that every portion of the room would be flooded with heat 
rays, yet no part be heated beyond what would be enjoyable. 
As nothing would enter the rooms from the furnace save 
pure heat, the effect would be l ike that of a room warmed 
by direct sunshine. The surplus hell.t of the furnace might 
be utilized in warming, say to 50° or 60° Fah., and an abun
dant supply of fresh air led in from out - doors ; a steady cir 
culation being kept up,from the ventilating chamber,through 
the rooma, by the draft of the furnace. We should have 
then (theoretically) perfect heating combined with perfect 
ventilation, and at the same time the most economical com
bustion of our fuel. 

Possibly there may be mechanical difficulties to prevent 
the s uccessful carrying out of a plan of house heating of 
t his sort. We do not anticipate any, and the advantages it 
promises, on the score of health, comfort, and economy, cer
tainly j ustify its trial by any one possessing the requisite 
means.  The plan c �uld be easily tested in the laboratory o� 
any institution having a few lenaes and reflectors. 

• • • • • 

MECHANICAL AESTHETICs AND PRAC TICAL MEN. 

We met our practical man, him of the s treet ClLr, who 
" never learned nuthin' fro m books ", at the American In
stitute Fair the other night. He was slowly trudging 
through the machinery department, apparently devoting his 
attention to the steam engines. We noticed that, as he 
scrutinized the large driving engine, his brow clouded : by 
the time he had reached the nickel- plated Baxter, the cloud 
deepened into

�
8. fro wn ; and when he arrived opposite the 

Myers rotary a fierce Ilcowl overspread his features. Suddenly 
turning on his heel,he recogniz ed ull,and, without further pre · 
amble, burst out with : " Now, look p.ere, boss,I wanter know 
if this is'nt cussed nonsense,all this 'ere frippery, nickel plate 
and red paint ,an d  gildin', and stuff,about a masheen ! What 
for, anyhow ?  Do'nt make the thing run no better, does it ? 
What's the use er shinin' that Baxter like a lookin' glass ? I 
do'nt fuss over my engine that way ; much as I can do to 
keep the green off the brass. Have'nt had no paint near it 
for ten years. Do'nt see that it works any wuss, either. " 

We remarked that we supposed the exhibitors desired to 
attract public attention by uniting artistic beauty with me
chanical excellence, and that the certainly augmenting ten
dency toward 33sthetic refinement was- " Which ? Oh, 
keep them big words for yer paper ; I never was no shakes 
on the dictionary. Just you tell me what's got inter people, 
that they waste stamps on what ai'nt no use ? Look at this, 
no w. " And here he fished from his overcoat pocket a di
lapid ated copy of the SCIENT1FIC AMERICAN of a few weeks 
back, containing the engraving of the new mold-ramming 
machine on the front page. " What's that feller in that pic
ter for '! Or that heap er dirt and the shovel ? Could'nt any 
practical man understand that masheen without that chap a 
pullin' the handle ? S'pose a mee-chanic wants all that 
shadin' and prospectiv' and figgers ? 'Vhen I see a masheen, 
I wanter Bee drawins', nice plans and things drawed out. 
Why do'nt yer print them, not picters, only fit ter hang in 
the parlor ?" 

" Advantageous advertisement," we iusinuated. " No 
t'aint, nuther," he rej oined ; " no more than these ert:! circu 
lars and books with fancy covers that these fellers is givin' 
away so loose for nuthin. ' Nor them blue signs, nor that 
shiny engine. I do'nt do no adver�isin'. Do'nt believe in it, 
Did'nt I try it ? Did'nt I pay a dollar for puttin' my name 
in a pious paper printed out in Milwaukee, or 9regon, or  
somewheres ? The chap that wheedled me in said he'd 
throw in a ten dollar chro mo and a book about saint's rest 
by a man n amed Baxter (that engine feller-', I B'poae). Did'nt 
get n ary an answer. Catch me gettin' fooled by any nooze
paper agin l "  

" N  0 ,  I ai'nt got nuthin showin' i n  this F8.ir. Anybody 
that wants ter see my work can come to my shop. There 
aiut no gold and silver and red paint there; nor patent in
venshuns,nuther. Feller wanted me to buy one er them new 
fangled e mery wheels t'o_ther day. B at I said : ' No, sonny, 
I used this old grindston' and others like it goin' on 
thirty year ; and I guess I can make it do a little longer. 
No sir, when I git any money to waste on advertisin' or fan cy 
paint or blamed invenshuns, then I'll shut up shop. Good 
night. Come see UB, sometime. Aint got no card s ; shop's 
in the alley, fourth d oor back on -- street. There aint no 
sign. J nst stand in the entry and yell ; and if one 01 the 
boys hears yer, he'll Jet yer in. "  

Our meditations, a 8  w e  watched our friend elbow his way 
out of the crowd, took about the following shape : Anything 
akin to beauty or taste, when brought in connection with 
the mechanical, is, by the self-called practical individual,re
aented as an unwarrantable encroachment. When the pur
p ose of ornamentation is (besides gratifying the eye) thus to 
draw attention to the merits of an object,both end and means 
ID.'let his whole�ale condemnation. Strictly and purely uti. 
l'odrian, he fails to see any benefit in a measure which does 
not instantly bring in pecuniary returns, or to perceive that 
increased gains are or can be due to the keeping of certain 
facts constantly before the world, or to presentIng the same 
in some manner so unique as at once to attract the popular 
gaze. Since he cannot appreciate matters so clear to every 
rightly thillking observer, it is manifestly impossible for 

others more refined to impress him. He and his kind see 
nothing to praise in the fact that our American mechanics 
and manufacturers (though the country is destitute of mu
seums of industrial art, those great educators of  the Old 
Wodd) nevertheless contrive to mingle the beautiful with 
the useful, with a delicacy and true art feeling elsewhere al
most unrivaled. The visitor at any of our great fairs will 
find this msthetic selfculture making itself everywhere felt. 
It appears in the graceful figures and neat pro portioning of 
the ordinary implements of labor, in the exquisite finish of 
the metal and wood work, in the thousand tasty forms of 
the commonest minor appliances, in the dainty traceries 
which embellish the safes, the carriages, and the massive 
portions of the engines, in a bit of carving here, a dot of 
bright color there : and thus through all the different pro
ductions, gathered as representatives of the varied indus
tries. 

We may here be pardoned the apparent egotism of a word 
as to the artistic merit of the pp.ges now under the reader's 
eye,and this with reference to the "pretty picters" objected to 
by our practical friend : not merely as to thair intrinsic beauty, 
but to suggest the influence which they must exert in ele
vating the standard of popular taste. A diagram of mere 
lines may be intelligible to the professional engineer ; but 
the man whe proposes to buy a machine asks and needs a re
presentation, showing it as i t  will appear when set up in 
�he �hop. True, a rough sketch wo ul d convey an idea, but 
w� prefer to,call in the aid of artists (to whom in their spe
cialty there are no superiors), to employ the highest skill at
tainable in the engraving of their works, and thus to main
tain a standard of artistic excellence, of the public appre
ciation of which we have abundant evidence. 

If aUttle nickel plating or a neat coat of paint will render 
a machine (without detriment) more pleasing to the eye, it is 
not false economy to add such embellishment. A bright bit 
of glass will take the attention when a rough diamond may 
be a hundred times passed unnoticed ; and even if orna
mentation be d eemed unnecessary for its attractive power, 
let the beautiful, where p02sible, be cultivated for itself alone. 
True art is both refining and ennobling ; and it may be 
found in the harmony of tints in the decoration of an en
gine, as well as on the canvas colored by a master hand : in 
the molding of a tool, aa well as in the forms which assume 
all but life under the sculptor's chisel. 

• • • • • 

SCIENTIFIC AND PRACTICAL INFORMATION. 

PAIN TING ON ZINC WITHOUT PAINT. 

M. Puscher, of Nuremberg, has lately invented a simple 
process for coloring sheet zinc, based on the employment of 
acetate of lead. On applying this substance, mixed with a 
minium preparation, a reddish brown tinge is obtained . The 
cupola of the synagogllB at Nuremberg was thus colored as 
an experiment o ver a y ear ago, and , t o  all  appearance, is yet  
unaffected by the weather. By adding other bases, lighter 
or darker tints of gray and yello w may be obtained, giving 
the zinc work the appearance of carved stone. vVith a solu
tion of chlorate of copper, the preparation turns the sheeta of 
zinc black. 

FISH BONES AS }'ERTILIZERS. 

The Moniteu1' Industriel Belge states that German manl'l
facturers are purchasing the fiah bones gathered along the 
Norwegian shores, which result from the extensive fish
curing stations there located. These bones make a fine fer
tilizer, and, when pulverized by suitable machinery at the 
points of collection, are readily transported. The same jour
nal suggests the more extended utilization of the bones from 
the establishments in Newfoundland, and estimatel! the pro
duct from American fisheries at twenty million pounds a 
year. 

THE HOURLY DEATH RATE. 

Dr. Lawson, an Eogl ish physician, has recently published 
some cnrious observations regarding the time of the d ay 
when the greatest and least number of deaths occur. He 
finds, from the study of the statist:cst of several hospitals, 
asylums, and other institutions that deaths from chronic dis
eases are most numerous between the houra of eight and ten 
in the morning, and fewest between like h ours in the even · 
ing. Acute deaths from continued fevers and pneumonia 
take place in the greatest ratio either in the early morning, 
when the powers of life are at their lowest, or in the after
noon, when acute disease is most active. The occurrence of 
these definite daily variations in the hourly death rate is 
shown, in the case of chronil) diseases, to be dependent on 
recurring variations in the energies of organic life ; and in 
the case of acute diseases, the cause is ascribed either to the 
existence of a well marked daily extreme of bodily depres
sion, or a daily maximuUl of intensity of acute diaease. 

PEAT PAPER. 

M. Bertmeyer has recently exhibited, in the Polytechnic 
Society of Berlin, specimens of paper and pasteboard ob
tained from the products of the peat beds about Konigsberg, 
the quality of which is said to be excellent. The pasteboard 
was 2 '4 inches thick, and sufficiently hard and solid to admit 
of planing and polishing. The paper made from peat alone 
was brittle, like that manufactured from straw ; but the ad
dition of fifteen per cent of ragl! produced the requisite 
toughness. 

ARTIFICIAL EBONY. 

This material is made of sawdust mixed with other sub
stances and powerf ully compressed in molds. The following 
is the process of manufacture, as n o w  largely carried on by: 
Messrs. Latry & Co. , of Paris : The sawdust, reduced to a 
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fine powder, is mingled with a suitable quantity of water 
and blood, and dried at abORt 112° Fah. The albumen of 
the blood is thus agglomerated with the powder. The com 
pound i s  then packed i n  heated molds, into all the crevices of 
which it is forced by strong hydra1;llic pressure. 

A NEW RUSSIAN CANAL. 

The Russian Government, says the Revue Indu8trielle, hall 
recently completed negotiations with a RUBso-English com
pany for the construction of a canal from Cronstadt to St . 
Petersburg. '1'he work is to occupy six years in accomplish 
ment and will cost $5 ,530,000. This will render St. Peters 
burg the finest port on the Baltic, and besides greatly bene
fit the city as a commercial center, since the railway s to 
Moscow, Warsaw, and all parts of Russia will be in direct 
communication with the docks. 

A CURIOUS PROPERTY OF SAND AND ITIi APPLICATIONS. 

If a quantity of dry silicious sand be placed in a bag of 
canvas or thin box of sheet iron, the mass, after slight com
pression ,  forms a conglomerate, capable of resisting pt"ess · 
ures of over 60 tuns. So far as the envelope is concerned, 
the sand within acts as if it were an enclosed solid ,producing 
no effect on the covering except a trivial am()unt where the 
contact occurs with the load. The sand, however, remains 
perfectly divisible, and, no matter what may be the super
incumbent weight, escapes freely though slowly out of a 
small aperture made in the bag or box. A simple piece of 
paper, however, placed over the orifice, is sufficient to stop 
the flow, even under the load above noted. 

M. Beaudemoulin, who discovered this peculiar property 
several y ears ago, has lately published in France a work 
suggesting various modes of its ap plication. For building 
walls it is well adapted, since the filled bags or boxes need 
merely be held in place by a framewOlk ; while,  being very 
thick, they would form a protection, in case of being used 
for d wellings, against variations of temperature. S u ch 
walls, besid e, would be fireproof. It is also suggested that 
for lowering heavy weights or even entire buildings, which , 
by a change of street level, have become located too high 
above the roadway, the E and bags could be placed beneath, 
and their contents allowed gradually to escape, thus letting 
the load slowly settle down. 

NATURAL ANTISCORBurICS. 

General Sherman says that the agava AmM'icana, or Span
ish bayonet, the fruit of the common prickly pear, and the 
succulent leaves of some of the varieties of the cactuB that 
abounds on the deserts of Texas, New Mexico. and Arizona, 
furnish excellent Ilpecifics for that horrible disease, the 
scurvy. 

BROMHYDRIC ACID. 

M. Mellies states that a much simpler way of making this 
acid than that now employed, and which besides ensures a 
more copious supply, consists in passing a CUl-rent of sulpby
dric acid into a small flask containing bromine. B romide of 
sulphur is formed and bromhydric acid disengaged. 

• • • • • 
Intercolonial E�hlbltlon at Sydney, New South 

Wales, 

We have received from M .  Jules Joubert, Secretary of 
the Agricultural Society of New South Wales, the first num 
bar of the society's Journal,in which are published full par
ticulars of an exhibition to be held at Sydney in April, 1 875. 
There is a long list of premiums, to be awarded for merit in 
all branches of agriculture and manufactures, the prizes for 
wines, sugar, and silk indicating the growth of three im
portant industries in the Australian colonies. Agricult ural 
implements are much required in Australia, and competition 
by American manufacturers is especially invited , communi
cation via San Francisco being rapid and convenient. 

The Secretary writes us that the Agricultural Society and 
the C n amber of C ommerce of Sydney are, together, making 
liberal arrangements for an adequate representation of 
Australian products at our Centennial Exhibition of 1876. 

• • • • • 
An Early Opinion 0." Railroads. 

An old copy of the English Quarterly Review of the year 
1819 contains an account of a scheme for a railroad, on which 
it is proposed to make carriages run twice as fast as stage 
coaches. The editor evidently failed to appreciate the idea, 
or to believe in its possibility, for he comments upon it thns 
wise : 

" We are not partisans of the fantastic projects relative to 
established institution"J, and we cannot but laugh at an idea 
so impracticable as that of a road of iron upon which travel 
may be conducted by steam. Can anything be more utterly 
absurd or more laughable than a steam· propelled wagon 
moving twice as fast as our mail cOlloches '/ It is much more 
possible to travel from Woolwich to the arsenal by the aid 
of a Congreve rocket. " 

----------.� .. � .. ----------
M. De Lesseps' plan of chauging the Algerian shotts or 

lakes into an inland sea is shown, by a French engineer, to 
be little value. He has recently visited the country, and re
ports that the lakes are higher than the Mediterranean, and 
that a cltnal would merely drain them. Beside, . the project 
would cost $60, 000,000, and it is difficult to see, even were 
the Bcheme feasible, any prospect of substantial returns. 

- .� . .  
PROFESSOR PURSER believes that the moon, in revolving 

around the earth and drawing the tides behind her, CRuses 
the latter to act as a brake on the revolution of  the globe,and 
he considers that it may be mathematically shown that tWs 
action is slowly but Burely checking the earth's speed of ro
tation, so that the days and nights are gradually lengthen
ing. In a thousand million years or so, they may become 
each a month long. 
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TO UNDERGROUND RAILWAY, NEW YORK CITY. 

N UMBER III. 

[Conttnued from pa�e 323. )  

In our paper for November 14, page 307, we began our de ·  
scription o f  this gUilt ergineering work, giving a dil.gram 
of Ne w York c i iy and the aojacent territory, showing the 
position of the Underground Railway, now nearly completed 
through the northerly portion of the ci ty, 4i- milep, an d the 
route of its authorized extension down town, undu Broad 

way to the Battery, 4t miles. We also gave a profile of the 

--_._--- -- --- -----

$ titntifit �tutritlln. 
59th street to 76th street, and shows the appeannce of the 
surface of the s tree \ under which these tunnels pass, and the 
ventilating openings of the tunnels. Fig. 7 is a cross sectional 
elevation of the same, showing the mode of construclion. 

Thi s  iron beam tllnne:lng is only resorted to where s u ffi ·  
cient headway could not b e  obtained for the arched brick 
tuonels. By again referring to the profile (page 308), it will 
be seen that it ha� been found fxpecJient to use this latter 
kind of tunnel only where the difference of railroad and 

avenue grades is greater than 19 feet, while the beam tun· 
nel is us�d, with a slight alteration of  the street grade, at 

points where this difference is as small as 11 feet, and, as a 
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the wall, which, in general, is fifteen feet above grade . The 
top c )urse of this maeonry id composed of stones fourteen 
inches thick, two feet wide. and three feet long, with p �inted 
beds and jointll. 

Bet ween the t wo outer walls and thirteen feet d istant 
from them in the clear, are phced the t wo inner walls of 
brick, resting on a stone or gneiss rubble foun dation, three 
feet thick and three feet wide balo IV railroad g-rade. 'fha 
walls which rise from these foundations are built of  brick 
without batter. are t lVanty inches thi :k and higb enough to 
receive the roof bea.mtl, and ' ars tied with fine courses of 
No.rth River blue stone, five inches thick and well dressed. 

Fig. 6.-THE UNDERGROUND RAILWAY. NEW YORK CITY.-BEA. TUNNEL OPENINGS ON FOURTH AVENUE, 59th TO 76th STS. 

railway, showing its grades, depths below surface, street ' consequence, more than five thousand feet , of what would 
grade�, character of the work, eto. ; also the contract prices 
paid for the work, outline of the law for construction ,  Dames 
of th� official supervi/ling eDgiDeers, names of the engineers 
in charge, contI actors, etc. We also gave a view of the first 
bridge over th e railway, at 45 th street. In our following 
Rumber, November 21, page 323, we gave a cross sect ional 
�levation of the open cut of the railway on Fourth avenue, 
with a view of the bridge over the open cut between 52d 
and 53d etreet�, with a description of this open portion of 
the line, dimensions, etc. We now come to that /lection of 
the u.ilway passing entirely under the surfa ce of the ground, 
where the cODs traction of what ale kDown as the beam tun· 
nele begins. 

Fig. 6 is a view on Fourth avenue, looking north, from 

otherwise bave been open cut, has been covered in with 
beam tunnels. 

Like most of the other tunnels used on the work, the 
beam tunnels are divided into three separate tunnels, con ·  
ta'ned within four wall�, two outer and two inner, up
holding the roof, which is composed of wrought iron beams 
with turned b!ick arches between them ; the roof, in its turn . 
sustains the eiuth and paving of the street. The t wo out
side walls are a continuation of the retaining walls of the 
open cut, described in our last paper, and ale built of gneiss 
rubble masonry of the same class as that used in the before 
described retaining walls, seven feet thick at railroad grad e, 
and sloping off thence with a blLtter, on the inside face, o f  
one inch t o  the foot, t o  a thickness o f  three feet at top of 

Along the top of e!!.ch of these two Inner walls lun, side by 
side, the fhnges touching, two H· shaped wrought iron gir 
ders, twelve inches deep and bound together by hall inch 
bolta, in the manner shown in Figs.10, 1 1 ,  which illustrate the 
mllthod of binding together the girders, aud of fastening the 
roof beams to the girders. Thes6 longitudir al girde r s  are 
of the bes t  wrought ilon, weighing one hundred and twenty
live pounds to the linear yard , and are j oined lon gitud inlilly 
in such wise that, should any portion of the brick wlill sup . 
porting them be by any accident thrown down, the longitn
dinal girders will offer a rigid support to the roof bea ws 
and the earth resting upon them. On top of  the longitu
dinal 12 inch girders and bound to them by h alf, in bol ts 
passing through the fhDg€S, as shown in Figs. 10, 1 1 ,  rest the 
iron beams composing the roof. These are also H-shaped 

:rIG. 7.-THE UNDERGROUND RAILWAY IN NEW YORK CITY.-OROSS SECTIONAL ELEVATION OF THE BEAM TUNNELS AND VElS TILATORS 69TH TO 76m STREETS 
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but very much heavier and dee per than the gi rders on whieh 
they rest, b dir g fif,een inches d eep and weighing two hun · 
a red pound s to the linear y ard,  a nd varying in length fro m 
sixteen to t wenty· seven feet. They are placed up on the 
walls, at right augles to the length of the tunnel, and three 
feet fi ve inches ap ll.rt from cen�er to center, strap ped and 
anchorea ,  and tied together wilh one inch iron tie rods, cast 
iron thimbles being placed between the beams at each tie 

on the outer wfLll and the other proje cting o ver the inner 
brick wall in�o th� c �ntral tunnel. S 6 e  Fig 7. 

Arollnd these openings are pl a.ced bri ek ret!!.ining w!!.lls, 
which rise to the level of the street and a re the l). cop ed with 
a c)ping o f  first class pene.ham mered granite coping, six· 
teen in ehes by ten inchee, which sup ports a light irl)n rail·  
iog. T he brick bce of  the op ening is faeed with cast iron 
and braced with cast iron beams placed. about seventeen feet 

FOURTH AVE.GRADE 
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AmerIcan Iron. 

It ie l'rGverbial, at least am?ng the Americans themselves 
that they, of all nations ,  possess in its greatest plenitude 
the faculty of recuperation. From time to time the Amerl. 
clI.n world of business is distracted by financial typhoons ; 
the vessel of st'l.te is laid on her beam ends ; hotels, and even 
theaters, reduce their prices ; and stern adm onitions issue 
from press and pulpit tha.t the period. of piping and dancing 

FIG. S.-THE UNDERGIWUNJ) RA.ILWAY, NEW YORK CIr Y.-3ECTIOYAL E LEVATION OF THE BEA.M TUNNELS, BETWEEN THE VENTILA.TOltS,--59'1·1l TO 76TH STREETS. 
rod and at the  ends. This manner of tying the beam is n· 
luetrated in Fi�. 1 1,which represents a cross section through 
t wo or the bsams placed over the lirga central tunnel, as 
ale o  the h orizmtd proj ection o f  a longitudinal section 
through the ce nter, sho wiog the thimble at the tie rods. T he 
strapping consis l� of two iron banda. or straps, one or which 
pa!ses from the top flange of one beam under the bottom 
fl �nge of the second, and to the top fl \nga o f  
the t hird ; t h e  other, from the bottOlD flange o f  
the firsG beam to the t o p  tlange of t h e  second , 
and thence to the b Jttom of the third, the 
straps being fastened at each flange. 

O ver the small side tunnels, whose span is  
but 14 feet  3 inches, the rl)of  beams are placed 
singly ; but over the central tunnel, which has 
a spau ot 25 feet, they are placed in pairs , that 
is to say, two bel1ms are placed side by I:!ide so 
that their fhoges touch ,  each pair being 3 fMt 
5 inches apart from center to center. See 
Fig. 9. 

Between the beams are placed the turned 
brick arches, 8 inch es thick. The whole is 
then cove r e d ,  to a depth of 4 inches above the 
tops of the beams and arches, with. concrete, 
com posed of one p art Ulster county hydraulic 
cement and t wo parts san d and gravel , or stone, 
broken so as to  p a�s  every way through a two 
inch ring ; o ver this is placed a cl)ati n g  of thl ee
ply roofing felt and cement, and then the earth 
and paving. 

The main central tunnel Is  lighted and venti. 
lated I hrough openings, t wen ty feet wide and 
one hnndred and fifty feet lcng, plMed one in 
eaeh blo ck. 

apart, t wo feet  three inches high, twenty·five feet l ong, 
bound to the roof beams by bolts, and anch'>!ed in the brick 
wall. I iIlmediately benea�h these openings the re occur, in  
the brick walls which aepirate the central from the t wo side 
tunnels, a series of arched openings, which give light and 
ventilation to the smllll  side tunnels (see Fig. 9). T asse 
openings in the brick walls are placed all along the u pper 

is over, and that the-possibly mythical-homely habits of 
the ancient settlers must be revived before there is again 
health in the land . 'I' b.ese lessons are received with very 
different feeli n gs in various parts of the country. Boston 
and Providence may perhaps abase themselves in p riv&te ( for  
no m !!.n has seen them performing that operation coram po· 
pulo), but gay New York and the great West maintain a 

hopeful,  not to say d e fiant, attitnae. B etter 
times must come. Things will get " fixed " 
at last ; and if ruin has been �incurred , the 
blundless resources of a great country will 
help everybody to begin over again. 

Thid hopeful spirit is not without SOlDe ad· 
mixture of solid truth. A lapse of twelve 
months has brought about a n otable chang e  
in the fe eling o f  financial circles in New 
York. To a less extent this reactionary �pi
rit has made itself felt in other great specu. 
lative centers, such'as Chicago, St.  Louis, and 
Boston. EspeciRlly in the direction of rail. 
road securities has renewed confidence been 
manifested.  Shares long neglecte d  have re o 
cently met ready purchasers, and there existo 
that general disposition to invest which is an 
infallible sign of the revival of business. 
Under the influence of the late panic, rail· 
way property-the teterrima causa of the 
crash of la8t autumn-suffered most severely ; 
but recent advices sho w that things were not 
so bad as they seemed. Stocks have ad· 
van ced, and chances are in favor o f  greater 
activity and heavier investments than have 
been known for a long time past. 

We m entioned that the roof beams varied in 
length fro m  sixteen to t wenty . fi ve and �wenty. 
aeven feet. The reason for this varle.tion will 
now be quite apparent. The silr teen feet bea ns 

FIG. 9.-THE UNDJ;;lWROUND RAILWAY, NEW YORK CITY.-LONGITUDINAl. SECTIONAL 

This revival ot. railway enterprise is n ot 
without significance to the iron trade, both o f  
England and o f  the United States, which lat
ter country has , within the last few y'ears, 
immensely advanced in the production of 

ELEVA.TION OF THE BEAM TUNN ELS .--59m TO 76m STREETS. 

are ueed to span the small or side tunnels, which have 0. \  part of  the wall for the entire length of the central opening, 
wid th at top of 14 feet 3 i n cb es ; th e twenty·seven feet and lire four by eight feet. 
bea !lJ s  s pan the large central tunnel, whose breadth at lop is • ..... .. ------
twenty five f et, while the twenty fi ve feet beams are ueed . The .Temperature 6.C t.he S u n .  

where the openings occnr in the large tunnel one e d sting M. VlOlle conSiders that the emissive power of the sun , n re 
at a given point on its surtace will be  the relation bet ween 

lS"H£'AVV BEAM 

]2' llii/fT BEAM 

FW. l0.- -THE UNDER( ROUND RAILWAY, NEW YORK CITY.
• TOINTS AND COUPLINGS OJ!' THE IRON. BEAMS. 

the i ntensity of the radiation emitted at such p oint and the 
intensity of radiation which a body, h aving an emissive 
po wer equal to unity and carried to the tempelature of the 
s un at the considered point would possess. S> that he de· 
fines the true temperature of the sun as the temperaturA 
which a body of the same apparent diameter as the sun 
sh ould pOSSESS  in ord er that this body having an emi�sive 
power equal to the average of the solar surface, may emit,in 
the same period, the same qu&ntity of heat as the sun. 
Flom experiments made at different altitud es, M. Violle d e ·  
termines the intensity o f  the solar raa iation, as weakened by 
passage t:Brough the atmosphere, and findll, for the effective 
temperature of the sun, 2, 822° Fah. 

Investigations condncted with an actinometer by the d y. 
namic method lead the investigator to conclude that s teel ,as 
it  emerges from a Siemens MRrtin furnace, has a tempera. 
ture o f  2,732° Fah. I f  it be admitted that the average emi s 
sive power o f  the Bc n i s  sensibly equal to that of steel i n  a 
date of fnsion, determined under like conditions, it appears 
that the mean trne temperature ot. the solar surface is about 
8,632° Fah, 

------------4.�.,�.�.H. __ ------____ _ 

THE Patent Office has granted a patent for a dummy, for 
dry goods merchants, to enable them to make a large show 
on a small stock. It coneists of· a block of  wood, neatly done 
up in a cover of c�oth, labeled and ribboned to represl'p,t, in 
exterior appearance, a full. pl!ock�ge of real good" • 

iron. 
The Americllns have a splendid " forest primeval," but 

the blast furnace is a great devourer, and will thin the sur· 
rounding country in an alarmingly short space of time. 
POi'sibly improved railway c�lDmunication will more than 
keep pace wit.h the rilpid d estruction of timber, but the s;g. 
nificant fact yet remains that, out o f  630 furn aces in blast 
in 1873, 265 were supplied with charcoal. No cbarcoal 
fmel ting of iron can be 10Dg lived ; and it is, therefore, clear 
that, unless i ncreased rail way communication be provided, a 
certain Eedion of the iron industry of the United States will 

FIG. It.-THE UNDERGROUND RA ILWAY, NEW ¥ORK CITY."", 
JOINTe ANp COUPLINGS OF THE lRO� 13;EAMS. 
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be soon " played out." Vigorous efforts will undoubtedly 
be made to put other iron produciDg centers on a level with 
Pittsburgh, by improving the communication between coal 
and iron regions ; but the truth will alwaya remain constant, 
that,however rich iron ore may be,it will not pay to carry it 
too far. 

For a long while the American makers had a heavy uphill 
j ourney, as, although they were protected by an enormous 
tariff, and were supplied with a huge home demand,English 
makers of railway material swept the market. An unpre
cedented advance in the price of ED glish coal, and conse· 
quently of iron, during the last three yellJ'8, deprived English 
m akers for a while of their advantage, and, despite dear 
labor, the American ironworks rose last year to a high pitch 
of prosperity. The delicate conditions of business in the 
United States failed, however, last autumn to withstand 
the tension of the financial world, and the American iron 
and steel trade suffered a paralysis which it communicated 
in no small degree to the trade of Great Britain. With a 
keen eye to the wants of the future, the American makers 
apparently foresaw that the wants of the railway . world 
would be confined to Bessemer steel, and have made great 
efforts to compete-under the regis of their duties-with E ng · 
lish makers in the production of this important metal. S o  
10Dg a s  exaggerated prices for fuel and labor prevailed i n  
Engllmd, a. chance of success remained ; but so soon as the 
period of inflation in England ceased, it at once became 
evident that steel rails were wanted for America. Barrow· 
in· F urness is likely to prove for some time 1\ hard nut to 
crack for a.ll her competitors in Bessemer steel, be the same 
English or Welsh, Belgian, French, or American. She has 
the precise kind of Ole required under her feet, and in th5s 
particular possesses an undoubted advantage over American 
rivals. That a country may escape ridiculous smallness by 
b eing inconvenien tly large, is proved by the significant fact 
that Algerian and Bilbao ores cost at the furnace in America 
$20 per tun, when they may be bought at Barrow or at Car· 
diff for $6. 25. Without " magnificent distances ", the su
perb supplies of iron ore in " the S lates " would be speedily 
utilized ; but until increased and cheaper railway comm'lOi· 
cation has brought her coal and iron closer together, America 
will need all her unquestionable energy and ingenuity to 
compete with England in the world of iron.-Iron . 

Universal .Toints in Screw Shacts, 

To the Editor of the &ientijic American: 
I have lately noticed in your valuable paper a number of 

references to the use of Hooke's universal joint in a screw 
shaft, but I have seen nothing resembling an invention of 
my own in that direction, and I would like to call your at· 
tention to it. The engraving, I think, explains itself, and it 

is designed to facilitate the handling of small boats, like 
launches intended for torpedo work. 

The propeller and that portion of the shaft beyond the 
universal j oint is hung in a composition frame, which takes 
the place of the ordinary:rud der. A line passing through the 
axis of motion of the pintles and gudgeons would also paes 
through the center of the ball of the universal j oint ; and by 
means of the frame, the propeller is thrown to the right and 
left in steering. My invention has been applied to one of 
our torpedo launches, and has been in operation for several 
months. The speed of the boat is exactly the same as it 
was with the same propeller fitted in the ordinary way ;  
while the rapidity with which she can turn to starboard or 
port is very much increased, the diameter of her circle be . 
ing much decreased. The rudder framehead is fitted with 
an arc which gears into a rack on the side of a cylinder 
moving athwart the stern of the boat, so that she can be 
steered by steam or compressed air. An ordinary wheel is, 
however, fitted, which answers every purpose in a small 
launch, as it requires very little force to throw the propeller 
from one side to the other. 

I have no patent on my invention ; and perhaps. if you 
print my sketch, some one may get an idea from it. 

F. M. BARBER, Lieutenant U. S. N. 
Torpedo Station, Newport, R. I. 

------------�.� .. �.-.------------
SlRall SteaIn Engines, 

To the J/Jditor of the &ientijic American : 

Several of your correspondents having written somewhat 
upon the performan ce of small engines, I would like them 
to see what I am doing. 

My engine cylinder is 4 inches by 10 inches stroke, and 
runs at 120 revolutions per minute ; it has a common D valve 
and cuts off at t of the stroke ; it bas a boiler pre s sure of 60 
or 70 pounds.  With this engine I run my machine shop, 
which has 52 feet of 11- inch shafting, running at 200 revolu
tions, drIving two engine lathes of 8 and 6 feet bed respec. 
tively, one planer of 6 feet bed, one upright drill (medium 

size), one small drilling lathe of 4 feet bed, one drop ham
mer (hammer weighs 300 pounds), one blower, one grinding 
machine for grinding rolls, etc. , beside a grindstone and an 
emery wheel. These tools are in my own shop. I run a 
quarter. turn 4 inch belt into the next building, and drive 32 
feet of it inches shafting, and one large iron blacksmith's 
or boiler maker's punch and shears combined, and one me· 
dium·sized upright drill. I also take another quarter.tnrn 
4. inch belt from my shaft, and (by three countershafts and 
pulleys) reach the second story of the second building, and 
go thence up into the third story of the same, and there 
drive 54 feet of one inch shafting, and 30 sewing machines 
running upon heavy cotton goods. I also take from my 
main line in my shop a rope belt of 1! inches diameter, and 
drive (in the third store adj oining me on another side, 56 
feet distance between shafts) some coffee-roasting and spice 
mills. 

My boiler is of locomotive style, with a 26 inch shell, 6 feet 
long, with twenty. nine 2:1- inch flues ; the fire box or grate 
surface is 22 x 28, with a smoke stack 40 feet high and 
10 inches in diameter, with a damper. I use no blower ; I 
burn coke and bituminous screenings mixed (about 2 barrelll 
per day). I evaporate about 20 gallons of water per hour, 
introducing it into the boiler, through a heater of my own 
construction, at about 2060 Fab . 

A, heater of sheet iron ; B B, two sheet iron pans ;C C, points 
where the pans are turned up a little, and small holes drilled 
through ; D, pipe where steam escapes ; E, overflow pipe ;  F, 
pipe by which hot water il! taken to pump ; G, cold water 
pipe from tank ; H, exhaust pipe from engine. 

You will see that I introduce the exhaust steam and cold 
water at a point as near to each other as possible, and that 
both steam and water travel together over the two pans to 
their exit,-the water falling down upon each pan successive
ly, and through little holes drilled in the ends of the pans 
for that purpose, in order to expose as much of the surface 
of  the water to the action of the steam as possible, until it 
reaches a little well in the bottom of the heater, whence I 
convey it to the p ump. I admit only just enough water to 
this heater to keep my boiler supplied. 

If any of your readers are doing more work with less en-
gine, I would like to hear from them. O. B. FENNER. 

San Francisco, Cal. 
. .. , . 

Cribbing In Horses. 

To tM.1iJditor of the &ientijic American: 
The letter upon cribbing in horses, from D. Cook,Elmira 

0. , is calculated to do a great deal of harm, without B ny ad
vantage arising therefrom. 

He saya that the habit is caused by some foreign substance 
being pressed between the teeth, or by the front teeth grow_ 
ing too close together, thus causing pain . If this were the 
case, I ask him : Why a great many horses, during the act 
of cribbing, always apply the under j aw, instead of the teeth, 
to the manger ? His treatment for the same, which no d oubt 
he offers as an entirely new idea; has been known to horse. 
men for years, but is seldolli practised by them. 

Instead of crib· biting or wind-sucking being caused by 
pain in the teeth, it is due to a derangement of the stomach. 

Filing the incisor teeth apart; in the place of relieving 
pain, very often produces it ; and therefore, whenever it is 
successful in preventing the animals from indulging in the 
habit-which is but seldoDl-it is on Bccount of the soreness 
of the teeth occasioned by the operation. 

To enable a horse to swallow wind, it is necessary for the 
muscles of the neck to contract, and the only obj ect in ap
plying the teeth or j aw to the post or manger is to afford a 
fulcrum for these muscles to act from. J. C. HIGGINS. 

Millstone, N . . J. 
• ••• •  

ForlRlng and TelRperlng TaplO. 

To the J/Jditor of the &icntijic American : 

I find that T. I. B. '13 tap, a quarter inch in diameter, which 
hae tapped " over two hundred thousand hot forged nuts, " 
was made according to the instructions given by Mr. Rose in 
his valuable practical essays. It was forged to as near its 
finished size as possible, so that it would true up. It WBS 
passed through a hardened steel gage. It had three half 
round grooves, the only clearance being to ease off the tops 
of the threads . It was heated to a cherry red, " red without 
being hot enough to scale," then clipped endways, and the 
shank made the softest and tempered on a piece of iron , as 
given in " Practical Mechanism" for dies. All these opera 
tion s are precisely those recommended by Mr. Rose : and it 
is curious that it broke from being applied to a hole that was 
too small, giving it, as Mr. Rose puts it, " more duty than it 
should be Nquired to perform . " 

As a mechanic, I agree with T. I. B. as to his method of 
making and of sharpening a taper tap, and thank him for 
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givin g to the world, through your column@, the method aDd 
result of his practice, which is truly remarkable. 

East New York, L. I. MACHINIST. 
[The above is only one out of many Bcores of letters which 

we receive, constantly testifying to the value of the articles 
on " Practiawl Mechanifm ."-Ens. 

.. ... . 
A New Friction Brake. 

'1'0 the J/Jd€tor of the Scientific American : 

In your issue of October 31, 1874, is an illustration and 
description of a simple friction brake for testing the power 
of small engines. Having given some attention to the vari
ous kinds of dynamometers for such purposes, I submit for 
your in spection a modification of a brake somewhat similar 
The difference between this brake and that referred to con
sists in the weights of my brake being suspended from a 
center line horizontally through the shaft. It does not reo 
quire the pis ton in oil which forms a part of your brake ; and 
instead of two wooden block�, I use a metal ring in two 
pieces or sections, each piece being less than the half circle 
and lined with wood, lell.ving an opening between the pieces, 
and turned on a face plate to the exact d iameter of the pul
ley. E &ch half ring is provided with a flange, to which the 
arms Il.re bolted, and which meet in a point at a certain dil!
tance from the center of the pulley, and form the lever by 
which the power is measured. There is also a box partly filled 
with scraps to act as a counterbalance, which, with a common 
scale and weights, completes the apparatus. As a matter of 
convenience, in using the brake, a temporary post with two 
pins is used for securing the lever in an approxim ately hori
zontal posItion, which tends to simplify the operation. 

A is the shaft, revolving at seventy revolutions per minute ; 
B, a pulley fastened on the same, the diameter of which is 
immaterial, but should neither be very small nor very large ;  
C C, two wooden arms which form the lever ; D D, two 
pieces of a metal ring, each piece being less than the half 
circle : F, a scale whereon weights are placed in making a 
test ; G, a box with I!crap which counterbalances the lever 
C C, and scale, F, when hanging loosely on the pulley ; H, a 
temporary post, with two pins, a and b, for securing the lever 
in nearly a horizontal position. The weight of the lever, 
with rings, scale, and counterbalance, is 300 pounds, when 
the said lever is perfectly level and loose o n  the pUlley. The 
length of lever from center of shaft, A, to point, E, h 5 feet. 

First find the friction cause d by the lever and counter
balance when loose upon the pulley. The coefficient of fric. 
tion with wood or cast iron, lubricated, is 0 '21 ; 300 X 0 '21 = 63 
pound s. 

Tighten up the brake until the speed of the shaft, A, falls 
a revolution below its usual speed ; slack the brake umil the 
speed comes close up to the full number of revolutions ; place 
weights on the scale, F, adding thereto until the lever, C C, 
falls down to a perfectly horizontal position. This acccm
p Jished, take the number of pounds weight on the scale, F 

c 

�""�!:.7a!/,,�":.:��e7�"1�H 
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and multiply this by the circumfer9nce of the circle in feet 
of which the lever, C C, is the radius, measured on the hori
zontal line, and by the number of revolutions of the shaft, 
A, per minute ; this will give the number of foot pounds (or 
the number of pounds raised one foot high in one minute), 
to which product add the friction of the lever as previously 
found, and divide the whole by the standard horse power, 
33,000 lbs. raised one foot per minute, which will give the 
hOlse power transmUted 11Y Lhe shaft, A, which shaft may 
be either that of a amall "team engine or a countershaft in 
a factory or mill. 

Example : A lever is 5 feet long ; this gives a circumference 
of a circle described from the center, A, through the p oint 
at E, 31 '4 feet. Weight in Beale when lever is level, 75 '05 
pound s ; speed of shaft, 70 revolutions per minute ; 31 '4 x 70 
= 2, 198 feet per minute ; 2 .198 X 75 ·05 = 164,959, and 164,959 
+ 63 = 165, 022, and 165,022+33,000 = 5  horse power trans. 

mitted by the shaft, A. 
I consider this apparatus better adapted for the purpose of 

testing power than the one referred to in your j ournal. The 
friction brake in this apparatus is more rigidly secured , and 
will not cause the end of the lever to vibrate when testing, 
BO that it will come to the desired position more readily than 
that with the two blocks and long bolts, which latter will 
cause vibration of the lever. Secondly, the center line is the 
proper line to hang the weights on. Thirdly, the pieton in oil 
will affect to a certain extent the accuracy of the test. 

Toronto, Canada. WILLIAM GILL 
e .•. • 

Wear of' Grindstones. 

To the Editor of the Scientific American : 
W. Kap p's idea, on page 228 of your current volume, for 

arranging grindstone IIpindles to prevent the uneven wear of 
the stone, is good. But the difficulty is not wholly removed 
by his plan, as the greatest cause of nneven wear is attribu
table to the stone being softer on the lower side, caused by 
the drip or by standing in the water. A good idea is to re
move the crank, and this may apply advantageously to hi� 
plan. C. C. BLAKEMORE, 

Washington C. H. , Ohio. 
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NOVEMBER 28, 1874.] 
THE NATIONAL ACADEMY OF SCIENCE. 

The second seasion of this body (the first meeting was 
held, it will be remembered, at Washington, during the 
spring) met on November 3, at Philadelphia. The attend 
ance hilS been large, lind includes the nllmes of many of the 
most distinguished scientists and scholars in the country. 
We give belo w brief abstracts of the papera read. 

CAUSE OF SUDDEN COLD WEATHER. 

Professor Elias L�omis has made careflll studies of the 
weather maps of 1872-3 , with a view to the discovery of laws 
governing the relation between the direction and velocity of 
the wind and barometric pressure. In the center of an area 
o f low barometer, a strong upward movement has been ob
served, and it now appears certain that a downward move
ment prevails over areas of high barometer. The res lIlt of 
this do wnward How must be a c onsiderable fall of the ther
mometer. These considerations appear to prove that the 
extremely low temperatures which occur at irregular in
tervals in every month,and particularly in the winter months, 
afe due m ainly to the descent of cold air in the neighbor
heod, and that this descant of air results from the outward 
movement which lSenerally takes place from the center of an 
a rea of high barometer. In summer, during a thunder
gtorm, t ue temperature often falls 10° in a few minutes,but 
observations ahow that there was no current of air from the 
north. These sudden gusts of cold must descend from the 
higher atmospheric regions. . 

In the discussion which followed the reading of this papllr, 
Professor Joseph Henry suggested the possibility of currents 
from the north i n  the upper atmospheric regions bring
ing down the cold air, which is afterward precipitated on 
the earth's surface in the arel's of high barometer where the 
outward motion of the wind is observed. 

Professor Packard debiled some o bservation!!! on the spe
cific gravity of water in the Gulf of Maine, and stated that 
the bottom water is considerably denser than the surface. 
The average Jlpecific gravity of bottom water is slightly less 
than that of surface water ; yet, from 50 to 800 fathoms, the 
specific gravity increases with the depth, from 1'0272 to 
1 -0277. 

Pwfessor Sterry Hunt delivered an extemporaneous ad
dress on the 

DECAY OF CRYSTALINE ROCK. 

In Western Conn ecticut, the brown hematite iron ores of 
Salisbury and Kent $re associated with what is locally called 
fuller'S earth, but consists, according to Sllep�rd, of nea1"1y 
vertical strata of crystaline formation decayed in place. 

From a comparison of the masses of iron ore thus found 
with the similar masses observed in the decayed crystaline 
rocks of the BIlle Ridge, which were recognized as the re 
Imlts of the alteration I)f beds and lodes of iron pyrites, and 
in some cases of beds of spathic iron ore, found in these 
rocks where the decay has Bot reached them, professor 
Hunt argued that such had been the source of much of the 
hematite ore found along the great Appalachian Valley. 

T he iroll oxide in these and similar decayed rocks had, by 
its solution, furnished the wbole of the iron ore which, in 
various forms, is interstratified in our palre ozoic rocka at 
different horizons. From these decayed �trata had also 
come the materials for all the clay rocks and sand rocks of 
various ages. 

RELICS OF AN ANCIENT RACE. 

])r. F. V. H&yden mentioned his discoveries of ruined 
cities in the canons leading to the C l)lorado river. He said 
that there once existed, in what are now the arid plains and 
<lavage gorges of Southeastern Colorado,a ra0e so far civilized 
that they built large cities, constrncting their houses of well 
hewn blocks of stone, with timber Hoors, well formed win
dows and doorways, and smoothly plastered walls, and that 
they possessed the art of making glazed pottery. 

Professor Henry produced a eulogy upon 

JOSEPH SAXTON, 

the inventor of the m&gneto-electric machine, who died 
October 26, 1873. Mr. S lLXton also invented the locomotive 
differential pulley ; an apparatus for measuring the velocity 
of vessels ; and a metal ruling machine, a contrivance for 
tracing lines on metal or glass at a minute distance from 
each other. Mr. Saxton returned to this city in 1837, and 
during his connection with the United Statel! Mint con
structed \he large standard balances still used in the annual 
inspection of the assays and the verification of the standard 
weights for all the Government assay and coining offices of 
the United S tates.  Mr. Saxton's i nventive po wers were exer
cised rather for the pleaaure their employment gave him than 
for any gain to himself. Others reaped the profit from many 
of his most valuable inventions. He rarely sought to bring 
into UBe his devices and discoveries. Among a great many 
valuable inventions,  for which he never received proper 
credit or any pecuniary return, was that of metallic cartridges. 

Professor Packard d escribed the indications of the n ero 
vous system o f  the limulus (king crab) which he succeeded 
in discovering in a fine transverse section of an embryo in 
an early stage of development. He also mentioned a 
bright red gland in the crab,hitherto undescrib@d, which,he 
thinks, is renal in Nature, an d homologous with the green 
glands of normal crustacea, 
MEASURING MINUTE CHANGEIS IN ATMOSPHERIC PRESSURE. 

Professor Mayer described a machine accurately measur
ing the most minute variations in the pressure of the at
mosphere-changes eo slight as not to affect the barometer. 
A hollow meta.llic vessel, with unyielding walls containing 
air, has adapted to it an open glass tube. In this tube is a 
short liquid column. The glass tube is in a horizontal po
sition. The vessel is surrounded with melting ice, which 

keeps the air in the vessel at a constant temperature. In 
this condition the liquid in the tube remains stationary, if 
the pressure of the air outside the apparat ns remains con

stant ; but any increase of pressure in the atmosphere will 
cause the liquid in the horizontal glass tube to move to ward 
the vessel. The c ontrary motion takes place when the at. 
mospheric pressure diminishes. These mo tions of the liquid 
column are registered continuously by photography. A 
standard mercurial barometer is observed at stated times,so 
that the values of the motions of the liquid column can be 
determined. This apparatus, if placed at certain important 
stations of the United S ,ates S ignal Service, would be of 
good use in studying the variations in atmospheric tem 
perature in connection with the development and progress 
of storms. 

Professor Mayer spoke afterward of the change in dimen
sions of solid and hollow iron cylinders on their magnetiza
tion, and described experiments made on solid and hollow 
cylinders of iron three feet in length and five or six inches in 
diameter. He found that solid cylinders elongate on being 
magnetized, but at the same time so contract in their trans
verse dimension that the volume of the cylinder remains 
constant. In the case of hollow cylinders, however, it was 
found that their interior capacity increased on their mag
netization. 

Professor Henry replied briefly to the criticisms upon our 
lighthouse service, which app eared in the recent report of 
Major Elliott, an abstract of which has appeared in these 
columns. He said that lard oil made a brighter light in large 
lamps than kerosene ;and that as most lighthouse keepers were 
appointed by politicians, they were ignorant of their busi 
ness, and could not b e  trusted with gas -generating appara
tus. There was often trouble in teaching them to manage 
the simple steam boilers used with fog - whistles and sirens. 
An electrical light had been proposed instead of oil, but such 
light was deficient in the red ray. No light was strong 
enough to penetrate fog. A mile of cloud shut out the 
sun's rays, and we could n�t hope to get a light . superior t o  
t h e  Bun. 

Professor Silliman described a method for the 
REMOVAL OF AMMONIA FROM ILLUMINATING GAS, 

and obtaining it in the form of a dry salt, adapted to the uses 
of agriculture. When nitric acid s alt cake, a by-product of 
acid works and of small value, ground to powder, was placed 
in an apparatus similar to that used for lime purification , 
all the ammoniacal compounds were completely removed 
from the crude gas, while the salt was enriched by 
about 13 per cent of sulphate of ammonia, or 3f per cent 
actual salt. It  appeared on investigation that all the cyano
gen compounds had been decomposed by the salts of iron in 
the nitric acid salt cake,derived from the action of the acid on 
the iron retorts,and excited a ferro- and ferri-cyanide of iJ�on 
action in the mass, staining it distinctly. 

The so-called commercial superphosphate of lime also ef
fectually withdraws every trace of ammonia from gas. An 
acid salt of this sort is found in ammonia, which yields 
a soluble monobasb calcic phosphate of 6 76 per cent of phos
phoric acid ; when saturated with ammonia con1posed from 
gas, it yields 6 '11 per cent of salts. 

The ammonia may be completely withdrawn from coal gas 
in its crude state by acid salts, and presented in a dry and 
manageable form, without further labor or expense in solu
tion, crystalization, or manufacture ; and also it is easily 
deprived of the poisonous effects of cyanogen compounds by a 
proper use of salts of iron. Analytical chemists will be glad 
to know that,by using either Bodie or potassic bisulphate in a 
U tube, it is quite easy to withdraw ammonia from a gase
ous mixture containing ammoniacal compounds, and to ob
tain it in a condition to be weighed. 

Professor W. B. Rogers, on 

NEWPORT CONGLOMERATE, 

said that there is nothing in the structure calling for fur
ther agency than the ordinary transporting and wearing 
actions under which such products have generally been accu
mulated. 

Professor Rogers described a 
SIMPLE METHOD OF GENERATING POSITIVE ELECTRICITY 

wherever a steam boiler exists in the building. 
He attache d a pipe to an ordinary boiler ueed for heating 

purposes, and carried it through the window to the outer air. 
To the end of the pipe where the steam escaped he attached 
what are known as Faraday's nozzles-15 of them-with 
applewood apertures. In front of these nozzles he sus
pended, by a brass rod, a piece of brass foil, cut so a8 to pre
sent a bristle of points to the escaping steam. He had 
only to provide an insulating support for the rod, and carry 
a wire through a pane in the window to a long rod held by 
ribbon silk in the room where he desired to use the elec
tricity, to have a strong positive current. A tube inserted 
in the steam pipe, with a valve opening inwardly,admitted air 
sufficient to produce a uniform condensation of the steam. 

Professor Mayer's p aper on the composite nature of elec
trical d ischarge�, that of Professor Henry on the effect of 
wind on sound waves, and Dr. LeConte's address on the use 
of mineral poisons by farmers, we reserve for fuller consid
eration. 

The meeting adjourned on November 5. 
.. lie • •  

A NEW SOURCE OF COAL.-The English engineers sent by 
the Viceroy of Egypt to examine the carboniferous deposit 
of Dranesta have recently fo� -iVarded to England 300 tuns of 
the fuel to be experimented ur IU. Dranesta is situated 108 
miles south of the city ol Sa.loni�.,\, in the midst of the moun
tains which extend to the southward of Mount Olympus. 

34 1 
Character oC Electric DI8charr;es. 

A flash of the duration of �ooo of a second is in
stantly recognized by the retina, but the effect on the eye 
la�ts fully -1r of a second. The duration of the flashes re
cently examined by Professor A. M. Mayer, o f  the Stevens 
Institute, varied from 0 '124 to 0 '0416 of a second. An idea 
of the length of this last mentioned interval may be obtained 
by recalling the fact that a rapid involuntary wink takes 
place in nearly the same time. That the Leyden j a.r dis
charge is multiple was discovered by Professor Henry, and 
this has been subsequently confirmed by Cllzin, Tedderson ,and 
Rood. Professor Mayer, however, has sought more definite 
results, and the obj ect of his investigations has been a per
manent record o f  the character of the discharge, of its dura· 
tion, and of the intervals separating its constituent flasbes 
and sparks. To this end he prepared disks of thin printing 
paper, blackened over burning camphor, and of a diameter 
of 5'8 inches . When one of these was revolved very rap
idly, it  became quite flat by centrifugal action, and in thiil 
position the discharge between points or balls perforated it, 
leaving the required record. By presenting momentarily to 
the rotating disk the delicate point attachH l t o a vibrating 
tuning fork, the number of vibrations per second of the fork 
was determined to the last degree of preci�ion by means of a 
break- circuit clock; which at each second sent a spatk froJll. 
an inductorium through tbe fork. The result was traces on 
the blackened disk ; and by tracing the axis of the sinuous 
line with a needle point, and then drawing radii through 
symmetrical intersections of the axis on the line, the d isk was 
divided off into known fractions of time. These marks were 
then rendered permanent, the disk centered on a divid ing 
circle, and the indications read by a low power microscope, 
determining with accuracy intervals and durations to one 

50,OOOth of a second. 
The results thus far obtained we Bummarize below ,  and 

we understand that others have been reached which the in 
vestigator withh olds until he has subj ected them to more 
careful examination. 

The first discharge was between large inductorium points, 
0 39 inches apart, the striking distance of the coil being 17 '7 
inches. Thirty-three clear round boles were m ade in the 
disk by a portion of the discharge lasting :13 of a eecond. 
The average interval between the perforations at the begin
ning was '1-h- of a second ;  then follo wed a period of quies
cence of T-tOO of a second, and then a shower of 30 minute 
sparks, lasting rlo of a second. The average interval sepa
rating these was sJ-oo of a second. The second discharge 
was between platinum points, 0 -39 inches apart, af a large 
iuductorium, with a Leyden j ar of square inches, connected 
with the terminals of the secondary coil. The discb arge on 
its path around the disk dissipated 91 little circles of carbon, 
each perforated by from 1 to 4 holes. The d ischarge lasted 
0'124 second, and the intervals were m of a second up to 
the tenth flash. For :four fifths of the discharge they were 
f @parated by 7nis'J of a second, and at)he last by n\o of a 
second. 

We understand that Professor Mayer is examining the 
discharges of the frictional and Holtz machines, a� well as of 
the Leyden jllol and inductorium, 80 that results of considera
ble scientific interest and importance may be expected. 

• • •• • 
Rubber Thermometers. 

M. Kohlrausch, having several times noticed that glass 
flask s, closed by stoppers of hard rubber, burst, concluded 
that this substance must be very dilatable. This hypothe
sis  was fully verified by experiment, for the expansion of 
this body was found to be about three times tbat of zinc. 
From his measures, the coefficient of dilatation for 1 ° be: 
tween 16 7° and 25 '3° = 0 '0000770, and between 25'3° and 
35 '4° = 0 '0000842. Thus, not only has hard rubber a very 
great coefficient of dilatation, but the latter increases very 
rapidly with the temperature. 

This remarkable property can be applied to the construc
tion of very delicate thermometers. Thus, with a small in
strument, consisting of two strips of rubber and ivory, 8 
inches long, glued together and fastened at one end,  we ob· 
tain, at the other extremity, a considerable movement for a 
change of temperature of one degree. The coefficient of 
hard rubber is IiIqual, at zero, to that of mercury ;  above, it 
is greater. W" can, then, as a curiosity, construct a mer
cury thermometer with a reservoir of this Bubstance, whose 
changes will be the opposite of those of a common ther
mometer, and which will fall with an increase of tempera -
ture. 

• • • • • 
The Pennsylvania Railway Company's FIgures. 
The Pennsylvania Railway Company owns about 16, 00D 

eight-wheeled freight cars, valued at $512 each ; 1 , 800 four
wheeled freight C!l.rs, worth $170 each ; 521 pa�senger cars 
of all grade�, worth $3,550 eacb ,  and 879 locomotive engines, 
worth $11,000 each. Total valuation of the rolling stock, 
twenty millions o f  dollars. The length of the company's 
tracks, or those controlled by the company, is 5,934 miles. 

• • • • • 
MUSCARINE is a new alkaloid obtained from poisonous 

mushrooms, and especially from the agaricu8 muscariu8. 
Dr. Provost, of Geneva, has shown that, when muscarine is 
injected into the veins of an animal, the heart is arrested in 
its diastole. The action of this poisou is so much the more 
remarkable, since in such a case the heart is not d ead, nor 
even paralyzed, and its contractions can be aroused after 
several hours' silence. 

• • • • • 
ACCORDING to Kepesy, the surgeon to the Austrian Polar 

Expedition, chocolate, as a beverage, proved most valuable 
of all ; the preserved meat and vegetables in tins being also 
of the greatest service in sustaining the strength and spirits 
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IMPROVED PINKING IRON. 

Tbis is an ingenious and handy Bubstitute for the old 
fashioned pinking iron, or one under whicn the cloth is U@U· 
ally laid and tb e  cutting done by pounding on the end of 
the tool with a hammer. 

The present inven tion is nothing more 
than two cutting blade s, of any desired form, 
atta ch E d  to levers which are j ointed like pin· 
cers and are o perated like scis sors. The up· 
per blade does the cuttin g, and the lowel 
one is made to correspond to it in sh ape,  h av 
ing its edge made, howeVE r, by bevel ing one 
side only. Both are so cons tructed that, 
when the jaws are closed, the edits of the 
upper blade sinks slightly bdow� the sur· 
face of the lower tool and j uet ba�k of the 
same, s o  th at at each strcke the beveled parts 
of the blades bear against each other, and 
th e cutting edge strikes against nothing but 
Ihe fabric. 

Of course the dhs or blades are v�ried I n  
form for d ifferent patterns,  b u t  it is con· 
sid ered cheaper to h ave an entirely s eparate 
instrument for every p at tern instead of pro· 
vid ing detachable blades. 

Patented S eptember 1, 1874. For further 
particulars regardill g sale of S t ate rights, 
etc. , ad dress the inventors, Mrs. Eliza. P. Welch, Groto n, 
Caledonia county, Vt. 

• ••• • 
BIDDLE'S HYDRAULIC JACK. 

For forcing c rossheads out of piston rods, bolts from en· 
gine frames and cylind ers, craDk pins out o f  locom otive d ri· 
ving wbeelp, and for p erfor Jling similar work in which it is 
necessary to employ a tool of large power in a small space, 
the invention herewith illnstratet.. 'Vill , it is claimed , prove 
excellently adapt6(i. It is a novel form of  hydraulic  j ack, 
consisting of a l ong tube, A, Fig. 2, in which worke a pis· 
ton, B. The latter ie vrovided with suitable packing flane:ed 

Fly.1 

at the circumference, for expanding and closing tightly the 
more .. he pressure is increased , and is connected by a uni. 
versal or similar joint to its screw bolt. The screw nut, C, 
is affixed at the end of the tube, .A, and through it the boH 
passes, terminatillg in a square end, to which the ratchet 
wren ch is appl ied. 

The liq uid in t ubp, A, is forced by the advancing piston 
into the ram tube through a small connecting channel and 
against the lower end of ram, D, which is packe d in the same 
ws.y as the screw piston. The �ffect is  to push the ram out· 
ward, and so  to ap ply power to wha.tever may be in c m ta.ct 
therew ith. It will be seen from the exterior view, Fig. 1 ,  
that th e device is quite c()mpa�t, a n d  i t  can b e  made o f  any 
siz e. It wUl donbtless prove a very useful impl ement for 
work in spaces too sma.ll fllr the employment 01 common 
tools. 

Patented through the S cientific American Patent Agency, 
August 25, 1874 ; cav e&t also filed in Canad a. For particu. 
lars regardillg sale of lights and other information, ad dress 
the inventor, Mr. E dward Biddle, Carlin, Eiko county, Ne· 
vada.. 

• .  e, . 
Solid Metal Fl oating on Melted n etal. 

It has been aUeged that a cast  iron cann o n  ball will ll.oat 
on molten cast iron, and Mr. R. Mallet, in a paper before the 
Royal Society, on the fusion o f metals, explained the fact 
that some m etals,  when solid, float on a meltE d ba.th of the 
same metal, by the aesnmption of a " repellent force. " Be· 
fore d efinitely adopting this rather mysterious explanation, 
Mr. Adolf Schmidt advises all who are yet in doubt in reo 
gard to this subj Bct to make tb e following experiment : 

" Have a solid ball of cast iron, of 11 to 2 inches diameter, 
cut and filed off pretty �moothly. Have a ladle or vessel, of 
at least 1 cu bie foot capacity, filled with molten cast iron. 
If then you l s.y th8 cold ca.st Iron ball on the surfAce of tue 
molten iron , y ou will filI.d that the b&ll, in spite of the reo 

J dttrlifit !mtritau. 
pellent force assumed by Mr. Ma.llet, will s ink to the bot. 
tom of the lad le at once. With an iron rod y ou c&n feel the 
ball at the bottom of the ladle and roll it about. B u t, af ter 
twenty or thirty seconds,  the ball wil l  slo ;'ly rIse to the 
surface of the bath and rema.in there. It is thus evident 

WELCH'S PINKING IROll. 
that' �81firon at ordi nary temperatures is both heavier and 
denser.th an molt�n iron ; but that, a.s Bs tempera:ure r iees,  
the solid iran expa.nds,  and becomes lighter and finally floats 
on the molten iron. The l atter fact shows simply that solid 
iron, when at a high tempera.ture, approaching its melting 
point, is less dens e and lighter tban m olten iron, wbich tact 
again implies that molten uon must undsrgo a rapid expan. 
sion in the moment of i ts solidification. The extent of this 
expansion is, ho wever, less than tha.t of the subsequent con 
traction in cooling, so that the cold iron is again denser than 
the molten iron. 

The error of Mr. M!l.llet and of many preceding observers 
�:u>nBists in this : Their observation, that the solid metal 
floats on the molten met&l,refers to the form er when heated, 
while their determinations of  specific gra.vity of the solid 
met&l are made with the metal, when col d. B ut my experi. 
ment, as above desctibed, shows tha. &  t hiB cold nletal, which 
has the highest  specific gr&vity, do�s not floa.t, and the 
heated metal which does fll)at has und oubtedly & smaller 
specific gravity. There is certainly nothing either incongru. 
ous or wonderlul in all thh, . and nothing that would reqn ire 
or justify the assumption of a repellent fllrct'. N one of Mr. 
Mallet's experiments prove any thing against the temporary 
expansion of certain metals in the moment of solidi/bation, 
and all the observations I made on this p oint in founderies 
vedfy it." 

• ••• • 
The S t u d y  of' Chemistry. 

We o ften hear it said, by way of  excuse, th&t the stuily of 
chemiatry is so dry, and the time rr q uired so great that the 
stu d ent must begin young or 1l0t at all. Now this is sim ply 
nonsense ; there is n o  b ranch of ScieDce so interesting, and 
none m l)re easily acquiJed. Three or four h ours a week for 
& few months wtl uld so open the eyes and interest the under· 
st&nding of any ordinary mortal that, without l ay ing a n y  
claim to the pro ph etic mantle, we may sa fely assert that h e  
who will make t h e  tr ial shall h&ve provided f o r  life a fOUlce 
of pleaeure for him self, and a power to intf Iest and instruct 
his fellow men . - Western Pltotcgraphic NC1.08. 

------------.... , .. �' .. -------------
A NOVEL MILK CAN. 

Mr. Marquis D. L. Ga.ine�, o f  Boonton, N. J. ,  hae recently 
invf nted an ingenious packin g  for the caps o f  milk can s,  
and als o  a novel arrangemel>.t o f  plug for binding the milk 
in the recbptacle to prevent its churning d uring tr&nsporta 
tion. 

After the clln is filled, the cap, A, mad e in two pllrts, as 
shown with the same slightl 7 scre wed together, is inserted 
in the neck of the vessel un til the milk fills the plug hole, 
B. The thumbs crew, C, is then turned down, causillg tbe 
upper plate of the Clip to press u p on a rubber ring, D ( wh ich 
fits in a rabbet of the lower plat�), s queezing the same out. 

ward ag&iDst th e inner surface of the can, making a rigid 
ahtigbt j l)int. The plug', E. is sub�f quently screwe d down 
into the milk, forcing It into every i n t erstice of the can, and 
so preventing its shaking about during carriage. Patented 
February 24, 1874. 

• ••• • 
Two thousand millions of doll - . s  ($2 000,000, 000), In round 

num beu, was the t otal existin !� debt of the United States on 
N ovember 1, 1874, a ccord ing to the repo rt of the S ecretary 
f the Treasury. The debt is being stea.dily reduced. 

[NOVEMBER 28�  1 8 74. 
Air Prellllq.re In Wind Inlltrumentll. 

Dr. W. H. S Gone, in a paper b�lore the Pbyslc,l S lC!6ty 
of L �ndon, describas  some experiments on the wind pres· 
sure in the human l ungs d uring p er forma.nce on wind instru' 
ments. About six feet of water or 13 lbs. pressure per 

square incn was tbe ordIn ary m aximum 
when a �mall tube was inserted between the 
lips. When the lips were Bupported by a. 

ca.pped mouthpiece, as is brass instrumen tp, 
a much greater pressure could be sustained , 
and lip muscles invari&bly gave way long 
before th e expir atory power of tbe tho. 
racic muscles was exhausted. The follow. 
ing pressures were su ffi cient to produce an 
average orchestral tone : The oboe requires 
an air pressure of from 5 to 10 ounces per 
pq u&re incb , the cl &rinet 8 to 14 oun ces, ba s· 
soon 7 to 14 ounce s, h orn 2t to 5 ounce s 
cornet 5 to 18 ounces, trum pet 7 to 18 OUD ces 
euphonium H to 23 o unces, bombard one 1t 
to 20 ounces. 

It will be n oticed that the clarinet in this, 
as in some other respects, d iffers 1rom its 
klndred instruments, and als o  that most of  
the pressures are smul l ,  not excf eding o r  
ind eed attailling the prepsure o f  a fi t  of 
sneeziDg or of cougbing. Th . y  are, there· 

fore, very unlikely to inj ure the lun gs, or to produce the em. 
phypema erroneously attributed to them . 

• I •• •  
VanllHne. 

At a recent meeting of the Palis Academy of S ciences, Dr . 
W. A. Hofm ann announced that hie t wo !lt ndE-ntp, MM. T ie· 
mann and Haarman n ,  who had ob' ained vanill ine (the aro· 
m atic prin ci ple of the van\lla. beaD)  from pioe sap, propo£e 
t') m anufacture this substance on a large scale .  The f ap o f  
a tree of med i nm hight  gives vanill ine to the value of $20, 
and the wood is not inj ured by the extraction of the ESp . 
This will be the second vegetable product· m&nufactnred by 
purely chemic&l methods. 

• ••• • 
IMPROVED HATCHET. 

We illustrate a new hatchet which is provided with a cl a w  
attachment, by the aid o f  which nails can b e  withduwn 
fro m  the wood in a perfectly straight condition. To PE r
form this operation, the cl&w of the tool Is placed near the 
head of the nail, while the h&ndle Is held perpendicularly. 

On p re ssing d own on the latter, t wo d oge, A, pivoted.  as 
shown, to the hatchet, enter the wood snrface anu thereby 
force the cl&w u n d er the head o f  the nail. By further 
pressure the hand le becomes a le ver with the fulcrum for med 
by the proj ecting piec?, B, so tha.t the cl&w is carrIed straight 
upward, thus pul lill g th e n&il in that d ireclion. 

Patented Ma.y 12, 1874. Mr. James A. Wisner, of East 
S a ginaw, Mich. , is tbe invAn tor. 

------------�.�, .�, .. ------------

Watered Butter. 

In th e COUTse of some investigations by Professors AvgeU 
and Hehnn, E n glan d ,  out of analyses of fi fteen samples of 
butter which were determined by them, t welve of the r a ill. 
plep, whi ch wel e  undoubtedly good butter, cont&ioed 6 to 13 
per cent o f  water ; the astonishing q uantity of  42 3 per cent 
was found i n  one sam ple Irom L:md o o ,or au excess of about 
thirty. two per cent of  water, for which Londoners pay from 
32 to 48 cents per pound. An other butter from the s s me 
place bad 24 per c mt, these high ratioR bein g due to the fact 
that the butter had been treated with milk. On the otbtr 
hand, a sample purchased i n  Ventnor was fOUlld to COD tain 
under 4 per cent of water, and according to the autbors it 
contained 50 per cent of foreign fat. T he authors alBo found 
that genuine butter Fpread out on sheets of pap�r and ex· 
poped for a week to the air in tbe laboratory became, so far 
as the senses could judge, indiatir guishable from tallow. 
With regard to the microscopic examin ation of butter, 
Me@sJs. Augell a n d  Hehner think that Dr. C�mpbell Brown 
said too much when he declared that with polariz ed ligbt it 
w&s the moet reliable means of distinguishing pure buttel' 
from th&t containing other fats. 

• ••• • 
IF the heat which a hnman being gives off in iwenty.four 

hours could, consistently with l Ife, be retained within the 
bod y, its temperature would, at the end of tb at time, have 
reached 1850 Fah. , a temperature above the point o f  coagu 
lation of albumen, and high enough to cook the tiss nes. 

© 1874 SCIENTIFIC AMERICAN, INC.



NOVEMBER 28, 1 8 74.] 
THE LATE JOHN LAIRD. 

One by one the founders of modern engineering science 
pass a lVay. We chronicled tue week before l lLst(page 309 of 
our cunent volume) the death of Mr. John L drd, one  of 
the originators and , for mlLny years, the head of one of the 
largeet iron shipbuilding works in the world, and a promi. 
ll ent figure in the induetrial arts at a time when ,jron vessels 
were merely matters of theory ; lind we publish herewith 
an excellent likeness of this well known mlLn . Birkenhead, 
tbe scene of the laoQfs and prosperity of the Laird family, 
lies on the left bank of the eBtuary of the Mersey. immedi
ately op p osite Liverpool, alld is renowned fl'r its many im· 
port �nt ind ustries and its magnificent inclosed docks, cut out 
of the sol id rock, which there forms a surfa.ce stratum o f  
immeDse thickness.  In 1841, Wil iam L!!.ird, father of the 
lately d e ceased, commenced the shipbuilding and iron work�, 
and l€nt his aid to establish many of the important steam · 
flbip  lines which have their head quarters in Li verpool and 
Blrkenhead. In the year 1829, John 
L!!.ird cOllstructed an iron ship, 
which there is good reason to be
lieve was the first ever built. She 
was a 60 tun vessel,  built for inland 
navigation ;  and although many dif
fi cul ties , o wing to the novelty of 
the tafk, beset the builders, she was 
flamed an d platt d very similarly to 
the largest and best ocean stBa'll
sb i p s  of tha present  d ay. In 1834, 
Mr. Laird built a paddle s teamfhip 
for the la te  G. B. Lamar, who re
centl,. died in tbis city ; she was 
called the John Randolph, and the 
Pmctical Ma.qazine aS61,rts that  she 
was the fint  iron vessel ever sem on 
American waters. S ue was shipped 
piecemeal fro m Liverpool , .and Bet 
up on the Savan n ah River. 

In the limits of a newepllper ar
ticle, it is hardly possible to d etail 
the d evelopment of the great indus
try of Birkenhead ; suffi ce it  to psy 
that the firm of John Lllird & Co. 
h ave. to th is d atE', possessed one of 
the largest establishmmts for the 
special purpose ever organized.  Be· 
twe � n  the years 1829 and 1873, they 
turned out 429 steamers, of  229, 662 
tuns builders' measut"ement, driven 
by engines amounting to 39,790 
horse pO lVer. Half these engines 
were manuf8ctured by Mesers. Laird 
& CJ. , as well as engines tD the 
amount o f  25, 143 horse p ower, fit
ted in vessels constructed by other 
bui l d ers. 

Mr. John Laird's administration 
of these large operations is noticea· 
ble in m any ways. He wa�, as early 
as the year 1839, and previo usly, 
urgin g the British Ad m iral ty to 
build iron ships only ; and his iron 
steamers of t h at d ate · became re o 
nowned tor speed and durability. 
He built a ves8el of 446 tuns bur
then , which drew only two feet :> f  
water, and h e  obt ained a n  ad van
tage over many Iival s  by build ing, 
in three weeks, a gunhoat for use in 
the Russian war. Tl.Ie splendid fas t  
steamers plying between Holyhead 
and Dublin are his work ; and, in. 
deed , there is no quuter of the 
globe where his handiwork is  not 
represented . The build in g of  tl e 
notorious Alabama, for a Liverpool firm of merchants who 
were the financia.l agents  of the South during our late war, 
Rnd li e r  d e pred ations upon our commerce during the firet 
few months of the rebellion ( for which the English Govern: '  
Itlent ha! already paid ovt r  fifteen million dollars for dama
ges to our shi p pin g), have given the La.ird establishment 
great notoriety in this country. The Alabama. was built af. 
ter Mr. John Laird's retirement from business. 

T b e works of  this firm cover 20 acres of ground , and 
have held the chief position in Birkenhead since 1824. In 
1831 ,  the pop ulation numbered only 2,569 ; it is now over 
70,000. Three thousand skilled artisans are employed by 
L!!.trd & Co , and, to their credit may it be said, the firm 
have made many lib eral arrallgements for the moral and so
cial wellbeing of  their employees. 

J �hn Vtird retired from busine�s in 1861 ,  when B:rken
hea.d became a Parliamentary borougb, and was elected 
m8mber for the town, retaining the Beat to the day of his 
dell.th. S in ce his withdrawal , the works have been carried 
on hy his three sons. 

------------.. �I�.�'�.�-----------
SEVERAL years since a 'pontaneouB explosion took place 

in a. rock quarry near Nicholasville, Ky. The Lexington 
Gflzette s aye that recently these explosions have begun again, 
two very violent ones having occurred, rending the rock in 
ali directions and throwing up a vast amount of debri8. The 
people of the neighborhood are very much exercised in reo 
ference to these unaccountable proceedings. The explo
sions are d �scribed aB BO violent that. if one shollld occur 
under a honse,it would hoist it and its con�ntl! like a verita
ble tOJpedo. 

J titutifit �mtdtau. 
'I'be Great S uspension Brld�e between New York 

and Brooklyn. 

The engineers of the Brooklyn Brid ge have prepared phns 
and specifications of the mll.Ssive iron saddles upon which the 
cables are to rest, and bids for their comtruction will soon 
be called for. The saddles, four in number, will ellch have 
for a foundation a solid plate of iron,16 leet 10ng,8 feet wide, 
and lt inches thick, The plates are to be provided with two 
flanges, which will be i mbedded in the solid masonry of the 
tower. But in order to provide for the contraction and ex
paneion o f  the enormous mass of  metal in the cables, forty. 
three iron rollers, 3t illches in diameter, will b e  iuserted in 
a groove between the saddles and the saddle pJa,tea. The 
saddles will then be enabled to move hltckward and forwlI.rd , 
aDd acco mmodate themselves to the strain of the cl<ble�, 
which. is liable to differ in intensity according to changes o f  
the tempera.ture. E ach saddle will weigh abont 25,000 lbs. ,  
and will contain at ita apex a rounded groove 19�· inche! wide, 
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through which the clI.ble will find an exit. Each cable will 
be composed of more than 6,00() wires, and will  sustain 
nearly 1 ,000 tuns. T h e  stay cables will bear a portion of 
the weight, and it  is computed that tbe entire structure be 
tween the spans will weigh about 5,000 tuns. It is predicted 
that the bridge will be completed in four years. 

• ••• •  
Car B rakes. 

A series of €xperiments were recently made by the Ba.l· 
timore and Ohio R!l.ilroad Company to test an im provement 
made by M�. Loughridge in clI.r brakes. The obj �ct was to 
determine in what time and distance a ein.Q'le car could btl 
stopped at high s peed in comparison with

-
the old system 

where the hand brakes are used, which was determined by 
drawing the coupling pin and separating two CltrB from the 
�rain. The resul ts were that, when the pin waB pulled and 
the brakeman signaled to apply the brakes, the CIU' with the 
new system was stopped when running at a speed of forty · 
eight miles an hour within a distance of 550 feet, and within 
13� seconds time, while with the other car it reqnired 1,255 
feet distance. Saveral stops were made,which showed great 
power and a remarkable uniformity of action in the new 
bra.ke. Mr. Lougbridge claims this  as the shortest distance 
in which a. car has ever been stopped with hand power, as 
Bome two hundred feet were required to fully apply the power 
with a brakeman, and that with this improvement the effec.  
tiveness of the air brake will be proportionately increased. 

• ••• • 
Medlreval S uperstition. 

The increased longevity o f  later times is less owing to im
proved therapeutics than improved hygiene. Dr, �yon Play· 
fair says, in a lat!l {>aper read at G,lasgow : When the_Egyp-
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tian , Greek, and Roman civilizations expired , with their 
baths alld divine maxims about abl utions an d purifications ,  
dirt reigned for a thousand yellrs . Not a man o r  woman in 
Europe ever took a bath ; hence the spotte d  plague�, the 
black deaths, the sweating eicknesses, the dan ciDg manias, 
the me lVing manias, and biting manias that ravaged the peo
ple, and cut off, in  the  middle ages, one fourth of  the entire 
population. R eligion came to tbe aid of d irt ; the more filthy 
a saint was, the more �aintly he  wa9 considered. S lIDe of 

the bermits never changed their clothep, and only com bed 
their hair once a year. St .  Anthony never w ashed hie feet. 
an d St.  Thomas Ii; Backet's under garments acquired an &ddi
tional sanctity from the vermin they contained. Nervous 
dieeasep, the result of superstition, were frequent, and o f ten 
attributed to demons. 

.. ,.,. -
Tbe CalDacbo E lectro-Motor. 

Several s cientific men, at Havana, have been appointed to 
ex!£mine the electro . mognetic en gine 
invented by J. S Camacho, and to re
port on its ad vantage� for in d u strial 
purposes i n  general , and e8pechlly as 
motive power. So says the Revista 
de Teltgrajos. In l he C�macbo elec· 
t.ro-mag-r et each limb is formed of 
four hollow concentric iron cylin
ders, the inner one hal f  aD inch in 
thickness, and the tbree remaioing 
on'! quart€! incb. The i nterior di
ameters of tbe tubes arp, ree pee· 
tivt'ly, 2, 3, 4, an d 5 i n ches. Each 
of them is surround ed with a coil 
of copper wirp, c�vered with cott01l , 
and is one eigbth inch in section, 
forming, on the tbree inr er tubes, 
t wo com plete layers with 180 turn!!, 
and on th e outer tube seven layers 
with 630 turns. 

The copper wire on each tube is 
coiled in the same direction , passin g 
at its ends across the armature of 
the magnet, and uniting them , 
therefore, in the natural order, so 
as to  form a single cond uctor 
through which the current from the 
battery may travel, m agnetizing 
each tube, and endowing tb em aU 
with m agnetism of sn equal nature. 
The length of the limbs of  the mag
net is 8 inches, the weight 77 :tbs., 
and that of the copper wire 47 lbs. 
with a total length of 2 ,600 feet. 

Repeated experiments aave shown 
that this magnet requires the cur 
rent produced by seven bichromste 
of po�asBa elements, an d its power of 
attrltction at a distance of one  
twelfth of an inch is  more than 
1,250 Ibs. An electro-mr.gn et 01 
the ordinary construction ,  of equal 
exterior d iameter and placsd in the 
same conditions, is only able to �up. 
port 25 lbs. , a weight 50 times 
smllller. 

Repeated experiments of physi. 
cists, as eminent and well versed in 
electro.magnetiBm as De Ill. Rive, 
have sho wn that t b e  main d i ffi ·  
culty which has  oppost d t h e  in
du�trial appllcat ion of the elect ro. 
magnetic force hilS been that hith
erto it b as proved from 25 to 30 
times dearer than that of s t eam. I f, 
therefore , M. Camacho has succeed
ed in obtaining electro-magnets 80 

powerful, the following proposition cannot be proD ounced 
too venturesome : " The new electro· magnets offer to indus
try a sonrce of pow@r much cheaper than aniwal labor, an d 
capable of immediate application to urban railways. T h e  
same power i s  further destined, at no remote epoch ,  t o  re
plBc6 advantBgeously th at of etfllm . "  

The report i s  signed b y  D Francisc!) Clerch, Professor of  
Physics and Chemistry at the College of Guanaba coa ; D. E n .  
de A-ranlave, Impactor General of Telegraphll for  Cuba. ; D. 
Antonio de Molina, Engineer in Chief o n  the s taff of the 
roads, canals, and harbors, and of public works ; and D. Al
berto de Castro, C ivil Engineer. 

• '.·�'4.� ________ __ 

Red Wall Paper Danl/,"ers. 

'fo the dangers due to the arsenic entetln g into the pig_ 
ment used in staining green w�ll p �per, must now be a d d e d  
others produced by coralline dye employed in the colorin g  of 
red hangings. It  appears that the poisonous symptoms 
(�xtellding to acute eruptions of the body, when under gar
menta thus dyed are worD, an d to eye diseaS ES  in papered 
rooms) are owing not directly to the coralline, sh:ca  rec ent  
experiments have proyed the substance to b e  harmless, but 
to an arsenical mordant used to fix it. This last acts a9 a 
poison, both topically upon tbe skin, through contact with 
garments, and also by its dust and vapors, disengaged from 
the stuffs which it colors. 

• ••• • 
PROFESSOR SCHIMPER has discovered a fOfsil plant in 

protogine, a rock hitherto considered as of Igneous origin 
and found in the form of erratic blocks in the sidfs of M o nt 
B ' a n c. The plant is of aquatic nature, and hence the aque. 
o�s origin of the rock ii rendered probable. 
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THE FAIR OF THE AMERICAN' INSTITUTE. 

The closing days of the Fair bave been marked by still 
greater throllgs of visitors. Indeed, we doubt whether allY 
previous exhibition durillg late years has met with Se) large 
a sbare of popular appreciation, and certainly none has more 
richly deserved the same. As a consequence, we hear from 
exhibitors on all sides aelf'gratulatory remarks as to tbe 
benefits gained. One manufacturer informs us that he has 
received orders for forty-five of his engines ; another traces a 
large increase in his sales to his representation at the Fair ; 
a company in need of workIng capital have negotiations well 
advanced for the same, simply through presenting their pro
ducts under working conditions ;  and so on through a num
ber of instances, all tending to show the value of lIuch exhi
bitions, when rendered really attractive to the public, as a 
means of bringing together the seller and the buyer. 

To the careful student of the gradual growth and estab
lisbment of new national industries,there are many evidences 
of progress which cannot but be gratifying. Two instances 
occur to us : the fine porcelain and elaborate paper hangings, 
manufactured respecLively by the Union Porcelain Works, of 
Grsenpoint, and Messrs. Beck & Company, of this city. The 
porcslain will, in delicacy of make and tasteful ornamenta
tion, compare favorably with the best produced abroad. The 
wall paper presents a seriell of embossed, gilded, and colored 
designs ,  equal in every respect to those of the finest imported . 
We notice also ' fine collections of bronzes and chandeliers, 
also a variety of philosophical, dental, and medical instru
ments, the workmanship of which it seems hardly possible 
to excel. 

There is a slight difference between swill or sugarhouse 
refuse and clear, bright honey, and yet the bees contrive to 
find the latter in the former waste as readily as in the sweet
est of buckwheat fields. A neat hive at the Fair contains the 
comb, insects and all, and the visitor can see for himself 
that the neglected sweets of NE:w York produce a by no 
means inferior article. 

The Blake stone ctusher, a machine wbich literally chews 
stone into fragments with a rapidity exceeding tbat to be 
fOllnd in the geological investigations of a whole regiment of 
convicts, is in full operation. It has just gained another 
medal-this time at Cincinnati. Snow's water wheel gov· 
ernor is also exhibited in motion. This device (which we 
illustrated on page 182 of our current volume), when the 
water is drawn down to a given p oint, automatically closes 
the gate so as to allow the water to regain the lost head, and, 
when at the available point, of itsel f reSllmes its natural ac
tion. Hall's universal emery grinder is a tool which will 
recommend itself to mechanics, on the score of handiness, if 
of nothing else. It is an emery wheel,arranged at the extremi
ty of a long arm and actuated by elastic belts. By means 
of counterpoises and suitable attachments of the arm, the 
wheel can be carried to any point within the radius of the 
latter, turned upBide down, carried to the floor or high in the 
air, and, when let go, remains in convenient position to be 
readily grasped. 

Messrs. Merrill & Sons' drop hammer has been in opera
tion, forging small articles, the metal being heated in a small 
portable forge near by. Phillip.' corn husker deserves men
tion as an excellent machine of its class. The stalks, with 
the ears adhering, are fed in at one end, meeting toothed 
rollers and other devices wbich tear off the ear, husk it, and 
deliver it clean, on an endless band, while the stalk, thor
oughly crushed, is thrown out beneath. 

Stiles' patent hydrostatic mercury pressure gage is a nov
elty on which we have heard much favorable comment. Its 
principle is simply the counterpoising, weighing, and indi
catillg the steam pressure by means of a low mercury col. 
ume. The construction is quite simple, and there are no 
flprings, levers, or other complicated mechanism. 

• =e, & 
The Value ot Fresh Air. 

Dr. Le Bow, of Paris, in a recent work on hygiene, speak
ing of the hygiene respiration, observes that typhoid fever, 
anremia, typhUS, and dysentery are the diseases to which 
those who breathe an atmosphere insufficiently renewed are 
predisposed. If these individuals are wounded, they are 
rapidly deCImated by purulent infection. Of all the facts 
that can be cited to show the danger to human life tbat 
results from inspiring air vitiated by the products of our o wn 
respiration, espeCially when debilitated by disease, none is 
more convincing than the mortality which occurs in our 
American hospitals, and which can only be termed frightful 
when compated with that of foreign hospitals, where the 
system, always adopted by us, of immense wards containing 
many patients, has been completely abandoned. In compar

ing the mortality of patients operated on during the wars of 
the Climea and of the Secession, we see, from the statistics 
of CMnu and of Woodward, that, while the French army 
lost 73 per cent of all operations, the English army only lost 
40 pllr cent, and the Federal only 34 per cent. In this case 
it might be objected that the English and American wounded 
were, as has elsewhere in this work been stated, well fed, 
while the French were very badly fed. Insufficient food 
will always increase the bad effects of imperfect aeration, 
aud it is difficult, perhaps, to assign to each the exact part 
tbat it plays. But in the example which follows, this rea
son canDot be invoked, for the patients were well cared for 
in time of peace, and in the most renowned hospitals. 

In some statistics in which M. Lefort compared those who 
had sufieJed from the same lesion, amputatIon of the thigh, 
he arrived at the followIng results, which he communicated 
in 1868 to the Society of Surgery : 

In a hospital containing 100 patients, 25 per cent died ; 
n one containing 200, 31 per cent died ; in one containiBg 
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300, 37 per cent died ; in one containing 400, 40 per cent died ; 
in the hospitals of Paris, +,bere die 74 per cent. �tttut �mttitau autl Jinrtigu �attuts. 

It thus appears that the most dangerous fields of battle are 
less murderous than for a wounded man to take refuge in 
one of the hospitals of Puis, and it m ay well be open to 
question whether any advantage they afford can counterbal
ance a sojourn in these dangerous establishments. -Mediool 
and Surgical Reporter. 

Improved Heatinlr Furnace. 
Adolphus F. BIshop and John H_ Aiken, Norwalk, Conn.-The bOiler 

contains two aIr ehambers near the ends of the cylinder, the faces of whiCh 
are coneentrlc rIms. SaId chambers are connected by air tubes extendlne 
all the way round, except In front , where the Ilre doors are _ In a central 
space 18 placed, a f llrnace, above whIch Is a smoke chamber. The furnace , 
aIr and Ilre tubes,' alr and smoke chambers, are watertIght. and the air and 
fire tubes are SUfficiently apart to permIt an easy cIrculatIon of the water 
between, around, and among them. 

------------__ .MI�.�IH. __ ------........ __ 

Co-operation. 

We have recently had to call attention to several new 
phases of the cooperative movement, which has done so 
much in many countries to induce the industrial classes to 
economize their means and invest their savings in mills, 
mines, factories, and stores. One of the largest of such as · 
sociations (which illustrates the principle admirably, though 
it can scarcely be considered as a workmen's movement) is 
the Civil Service Supply Association, of London, England. 
It was begun by a few government clerks, who united to 
purchase their own tea by the chest and calicoes by the 
piece. 

In six months j ust ended, goods to the amount of nearly 
$2,000,000 were purchased by the Association ; these goods 
were retailed at a gross profit of about 10 per cent, showing 
a nett result of 2i per cent on the whole, after payment of 
expenE E S. Bilt the remarkable feature about this asso ciated 
trading is that these large operations sprung from and were 
transacted on an original capital of $ 10,890. The profit of 
2i per 'Cen� on $2,000,000 is $50, OOO, equivalent to more than 
500 per '()8nt on the original stock of the Association. It 
would be difficult to find a better illustration of the value of 
small profits, quick returns, and prompt payments than 
this. 

• . e • • 
Substitutes Cor Rubber Insulators. 

'l'h. du Moncel examines the manner of rendering wood 
non-conductive-a question of some practical importance, 
since the only insulator free from brittleness hitherto known, 
suitable for the construction of electric insulators, is ebonite, 
a substance both oostly and liable, in course of time, to an 
efllorescence of sliliphur. 

Ivory and guaiacum wood, which are both relatively good 
conductors, become nearly non-conductive if stove ,dried 
and saturated with certain oily and resinous liquids, which 
close up the pores of the bodies in question, and prevent 
moisture from penetrating within. Other kinds of wood 
can be modified in the same manner. 

Sawdust of hard wood, agglutinated with blood and sub
mitted to a considerable pressure, so as to mold it into a solid 
tenacious body, like the hardened woods of M. Latry, is a 
good insulator for voltaic currents. After remaining six 
days in a damp cellar, it showed no galvanometric deviation. 

Samples of wood baked and soaked in paraffin, and then 
exposed to moisture, were sensibly conductive. 
: W god , stove-dried and soaked in different varnishes, proved 
also still capable of re-absorbing moisture, and, consequently, 
of becoming conductive. Compression diminishes the con
ductivity of wood for the time being.-Ohemioal News. 

• •• • • 
Albumen. 

Albumen is an organic compound found both ill animal 
and vegetable substances. Its properties are best studied in 
the white of an egg, which is a very pure form of albumen. 
It also abounds in the blood and chyle, and more or less in 
all the serous fluids in the animal body ; it also exists in the 
sap of vegetables and in their seeds, and other edible parts. 
Albumen forms the starting point of animal tissues. The 
chief component elements of albumen are carbon, hydrogen, 
nitrogen, and oxygen, with small proportions of sulphur and 
phosphorus. It is believed to be a definite chemical com
pound, though the exact proportions and the rational for
mula have not been definitely ascertained. Carbon forms 
fifty-four per cent of it, nitrogen sixteen, and sulphur two. 
The disagreeable smell arising �rom the decomposition of 
eggs is from the generation of sulphuretted hydrogen. 

Albumen is capable of existing in two states : in one of 
which it is soluble, in the other insoluble, in water. As solu
ble in water, it is found in the egg, tbe juice of flesh, the 
serum of blood, and the j uice of vegetables. Soluble r.lbu
men may be converted into the insoluble form in the follow
ing ways : 

1 .  BYithe application of heat.-A moderately strong solu
tion of albumen becomes opalescent and coagulates on being 
heated to about 1500 Fah. , but a temperature of 2120 is re
quired if the liquid is very dilute. 

2. By addition of strong aaids. -Nitric acid coagulates 
albumen perfectly, without the aid of heat. Acetic acid, 
however, acts dlfferently, appearing to enter into combina
tion with the albumen. 

3. By the action of metallio salts. --Many of the salts of the 
metals coagulate albumen completely. Bichloride of mer
cury, acetate of lead , sulphate of copper, and nitrate of silver 
form insoluble compounds, and the egg is therefore used as 
an antidote to these poisons. The white precipitate formed 
on mixing albumen with nitrate of !!Iilver is a chemical com
pound of the animal matter with protoxide of silver, and bas 
been termed albuminate of sil't'er. Albumen also combines 
with lime and baryta. When chloride of barium is used 
with albumen, a white precipitate usually forms. By long 
keeping, albumen loses its alkaline reaction and becomes 
sour and more limpid than at first. Mucous threads like 
cobwebs form in it, which appear to be caused by oxidation. 

Ammonia added to albumen is said to preserve it for a 
longllr time, and a lump of camphor floated in the liql1id has 
a good effect. Alcohol, ether, creosote, and tanuic acid like
wise cause the coagulation of albumen. -- Western Photo· 
graphic, New8. 

Improved Car CoupIinlr. 
Frank w. Rowe. HardWick, Vt.-A frame Is placed a little below and in 

the rear of the draw bar, and a bar is connected w1th It, so 8S to have a. 
smalI longltulllnal movement. The for ward end of .ald bar receIves a 
hinged block. The forward end of the block projects a little In advance 
of the drawbar, and has a fiange. the upper edge of which has two notches 
formed In It to receIve the link, 80 that the link may be raIse d Into a hori
zontal posItIon by raising the forward end of the bloc ll: . To a le ver Is 
attached an arm which projects forward Into such a posItion that. when 
the free end Is moved forward, the said arm may pass In beneath the 
hinged block, aDd raIse Its forward end to raIse the IInll: Into a horIzontal 
position. WIth the lever and frame I s  connected a spring, which , when the 
lever Is released, forces the saId lever back, withdrawing the arm and 
allowing the fianged block to drop away from the link and the drawbar . 

Improved Animal Clipping Machine. 
Warren S. Burgess, Norristo wn, Pa . ,  assignor to himself and Charles P. 

Blcklngs, same place.-The cutter Is attached t o  the end of a vibrating 
lever, and Vibrated on the cutter plate. An atr engine gIves the vibratlllg 
motIon to the lever. The machine Is connected wIth tile p llmp or com. 
pressed aIr reservoir by a fiexlble tabe. so that It may be conveniently 
moved over the anlmlll. By means of a fiy wheel, the cutter I s  given a 
steady and regular motion, and the machine Is guIded with great ease and 
accuracy. 

Improved Crosscut Sawing Machine. 
Jelferson Thompson, MexIco, Ind .-The saw Is supported on guides or 

ways as It  Is moved back and forth by a pitman, clasps Bervlng as slides on 
the ways. A cord attached to thc forward end of the ways extends up 
ward, and passes between pulIeys In a stan d ,  consIsting of the two In
cUned posts. From this stand the cord extends through a plate,  whIch 
Is adjustably attached to a back post, and thence to an adjustable arm. 
The arm is adjusted on a circular plate, so as to arrest the downward 
movement of the saw at any desired point by means of a pin through the 
plate. The saw Is also lifted up and supported by the cord when It  I. not 
In operation. 

Improved Manufacture of Gl ass. 
JIugh PercIval, Bishop Wearmouth, Eng.-Thls lnventlon consIsts In the 

adaptation of cevered pots or coverings to be used In connection with or
dInary tanks, and also In the adaptation of ordInary tanks to be worked 
In connectIon with covered pots or covering s .  Said pots or coverIngs are 
constructed with an openIng at or near tbe bottom for the Infiow of re
fined glass, aB well as an opening at tbe upper part, wbere the glass Is 
gathered and worked Into merchantable artIcles. Two or more tank s are 
also connected together, and with the tank conta.nlng the pots, by con
duIts below the surface of the glass.  

Improved Cotton Planter. 
Oliver H. Trout, Honey Grove , Texas.-Tbe op ening plow 18 attached to 

the lower end of a standard Inserted and pivoted In a 810t In the rear e n d  
of t h e  tongue. T h e  draft straIn u p o n  t h e  standard Is sustained by a brace 
bar which 18 curved and passes through a slot in the tODgue, and has a 
number of holes formed through Its upper part to re ceive a pi n whIch 
rests upon the tongue. The lower end of a forked lever receives the 
upper part of the brace bar,and can be operated by the driver from his 
seat to raise the opening plow from the ground In passing. 

Improved Cotton Tie. 
Alexander A .  Szabo, Houston, Texas.-Thls lnvention consIsts In a block 

for holdlne the ends of bale wlre, lt having au open cross slot on each Side 
leading to an Inner aperture, as well as a cramping groove running longi
tudinally from the latter to the end of block. This enables the baling to 
be eJl'ected very rapidly, w hile the tie Is reliable under all contIngencIes • 

Improved Grain Separa tor. 
Herman. Kurth, Milwaukee, WIs.-ThIs Invention relates t o  certaIn Im

provements ln machines for cleaning grain of cockle . garlic, and other Im
purities. It consists In the combination of a perforated revolvin g cylin 
der wIth an Internal oppositely rotatIng reel, and the relative adj ustment 
of the two, tbroughfrlctlcn wheels. Also In the combInatIon, with the reel, 
of an internal and external spIral conveyer, and furthermore In the com
bInatIon, wIth the perforated revolving cylinder, of an endless apron pass
InII' over adjustable rollers. 

Improved Reel or Carrier .. ' Apronl!l of Threshlnlr Machines. 
George C .  Dodge, Ml\lburn, IIl.-Thls lnvention consists of a reel wIth 

a hand crank arranged at the rear or a thrashing m.ch1� e,:so that the ca,'
rler can be readily rolled upon the shaft, so as to save.the labor and time 
lost In takIng It ofi' and packing It when the m'chlne Is to be moved f10m 
place to place, or when It Is necessary to put It under shelter from rain and 
snow • 

Improved Washine Machine .  
George D .  Berdan, Saddle RIver, N. J . -Thls Invention conSists In the 

applicatIon of cIrcular guards to the lower head of a vertical revol ving 
rubber havIng fiuted rollers,whlch act on the clothes placed bet ween them 
and the corrugaled sides of the tUb . 'i'he guards are of gal vanize d wire . 
and keep the clothes away from the pivot of the head, forcIng them out 
agaInst the sIdes of the tub. 

Improved Ironin" Table . 

FranciS Harvey, Renovo, Pa . -A bracket Is attached to the wall for sup 
porting a knuckle which has a. pivot passing through a plate, and secured 
by a pin whIch allows It to revolve a quarter of .. turn, and arresta lts fur
ther movement by stops.  The table I s  connected to the knuckle by a ver· 
tical pivot projectIn g from Its under sIde . The leg Is pIvoted at the outer 
end of the table, so as to be f olded up and secured by a button . The plate 
turns on Its pIvot to s wIng the taDle tO,or from the waH when foldin g up or 
down, anet the knuckle turns In saId plate, for shiftIng the table to .. horl· 
zontal or vertical plane. 

' 

Improved Grubbinlr MachlDe. 
George E .  Reyner, Clay, Iowa .-Power Is appl1e d to this device by at

tacMng a horse to the outer end of a beam, which en d Is supp orted by a. 
wheel . The mechaulsm at the other extremity la adjusted an d operates a s  
follo w s : The machine 18 raIsed from t h e  ground. and a loop Is dropped 
over the s tump . A rIng is then placed upon the stump , ,u. d  a wedge Is 
drIven Into the top of the said stump, which s preads it sufficien tly to 
fasten the ring. The rIn g prevents the loop from slipping ofi the stump . 
and at the same time serves as a band to prevent the wedge Irom spread
Ing the lower part of the stump, s o  as to tighten saId loop. The knife Is 
tben forced Into the groun d five or six Inches, more or less. and the hor s e  
I s  drIven around the stump, the knlfd cutting o ft  the sIde roots that may b e  
In I t s  path. A t  each round t h e  knife Is forced deeper Into t b e  ground until 
all the aide roots haTe been cut ofi'. A hook between the knife and sta ple 
or loop Is  then dropped t o  the ground, and Is held down wIth the foot untl 
It catches upon a root, when a few rounds will twist off the top root , and 
allow the stump to be raIsed from the ground. 

Improved Ice Creeper. 
George F. Lemon, New York cltr. -The upper and lower plates are cut 

of soft rubber, eorrespondlllg to the shape of tb e shank or hollow of the 
shoe, the upper plate be,lng made tapering toward the front part for fitting 
tile curve of the shank, an d producing a nea.rly horizontal p osition of the 
studded plate, which projects slightly with the pOints of its studs below 
the level of the base of the heel. Both plates are riveted t o  a lateral strap 
whiCh !. Interposed betweeJi them, and applied by a buekle at the ends to 
the foot. 
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Improved Key Fastener. 

Alfred W .  Sperry, Wallin gford, Conn.-This Invention consists of a 
pointed sbaft or arbor with a hooked·shaped part keyed thereto. A slot 
ted and p ointed cam slides thereon for being opened and attached to the 
key by a pivoted lover actlng on a projecting pin or stud of the cam. The 
Bl o tted cam slides in the circumferent[al groove of the shaft , and resists, 
by Its steady position thereon, any attempts at pushing the shaft In ward 
from the outside. 

Improved Grain Binder . 

William Lenz and Robert Wittke, Glenwood, Iowa . -Thls grain binder I s  
operated by following tbe reaper, taking up the grain l e f t  at suitable In· 
tervals by tbe same . The attendant is seated on the front h ame of tbo 
binder, operati n g  with his foot the lever mechanism for tbrowing the spi· 
der frames In and ont of gear. He place s th e  s errated clasp witb one hand 
Into the grooved jaws of the lock, places with the other han d th e end of the 
bindIng cord from the outside below the lock and up the in Side over tbe 
clasp, winds I t  around one jaw and secures theu the end to the ban d sprtng 
a t  the rear of the lock. The turning motion of the tines unwi n d s  a suffi. 
clent length of tile cord from the spool to e xtend from the guide rod along 
tile circumference o f  the tines over the s"pportlng springs of the ,arne, 
till the turni n g  o f  tne tines Is  n early completed. The cord bas then loosely 
encircled tbe gathered grain on the tin e s .  The tootbed segments of tbe 
spider frames gear at this p oint with the spool shaft, and produce the reo 
winding of tile cord on the s p o o l ,  and the s tretcblng of the same, to s uch a 
degree that the supporting tine springs give way and all o w  tbe formation 
o f  the loop around the grain .  Tbe cord Is then tigbtened until the straiu 
tbrows tbe spool shaft out of g e ar by means of the tension springs . The 
lever of the lock mechanism Is eng.gee. almost simultaneously with the 
rear extending sprIng o f  the front frame, 80 a s  to chmp the clasp into the 
cord ends and cut the cord by tile shears. The sheaf Is then dropped and 
taken up by the gatherer . 

Improve d VoIding Seat and Table. 

Wllllam Tetley, Pana, Ill.-Thls Invention consl,ts af folding Beats and 
tables,  contrived to fold Into recesses Into the tloor o f  It building flush with. 
the surfac e .  The object Is to provid e publ!c a n d  other balls, market and 
other buildings,  with Beats and tables that can be more readily gisposed of 
when It Is desired to clear the floor of them. 

Improved Earth AUller. 

DOll Juan Arnold,  BrownvUle, N eb . -The improvements con sist in the 
con strnction of devices for guidin g the bit Into proper position wben low· 
ered on the shaft, and in the provision of a socket arm on the sweep which 
connects with the windlass geari n g  anll canses tbe bit to be raised when a 
c ertain predetermtned depth has been r eache d ,  and in improved means for 
coupling the sha.ft s€cti o n s .  There i8 a square lower end on the lower 
sectton of the shaft, and on a square lower end on the bit sleeve, for con� 
nectln g the bit to the Bhdt in snch a way that the said bit may be op erated 
by tnrning the 8a1.\l shaft . 

Im proved Opera Chair. 
Bernhard H. Koecllling, New Y ork clt y . -By suitable construction, wben 

the seats are turned up� the s eats and backs become vertical and parallel 
with each other, s o  aa t o  take Ul) the least p ossible space, ano the sea t s  are 
thrown back by angle Iron s ,  so a. to condlderably widen the pas sage in 
front of the cbalrs, giving more room for a person to sta n d  while another 
I s  passing. 

Improved iSteam and Water Heater . 

E dward B. Llgh t ,Westfield,Mass.- The sections of the boller,each of which 
consIsts o r  a hollow hub and hollo w ring, are connected with eacb o ther 
by radIal tubes. Any des [red number of tbe sectioDs may be used. Upon 
tbe outer sides of the hollow rings of tbe sections are formed a number Of 
hollow radial arms, which are flattened to ward their outer ends to furnIsh 
a large amount of radIating surface. These are provided with a h orizontal 
diaphragm or partition,  extending from tbelr Inner en tis nearly to tbelr 
outer ends, so that, as the stream rises and enters said arms above the dia� 
phrngm , lt may force the air ant beneath them . 

Improved Post Driver . 
Ira M. Hardy, Oshkosh , Wls.-Tbe upright leuides are attached to the 

hind bolster, and the bolster Is provided with an ad justing brace and eon
nectcd at tbe top to uprigbt., so that tbey can sbift laterally to the wagon . 
The nprights have a cranked pInion geal ing with a toothed p ortion of the 
broce, by wbicb to shift them along I t  for righti n g  them when the trnck 
stands on uneven ground. The nprigbts are sbifte d forward and backward 
by an extensible brace, made of two parts, whlcb slide along each otber. 
One Is tootbed, to be wQrked by a pinion on the o ther, turned by .. hand 
crank. Tbe rope for bolsting the hammer passes under a guide pulley at 
the bind axle a n d  along to the front of the wagon, where a horse will be 
hitched to it for hoisting the hammer .  

I mproved Car ConpUnll. 
Jacob Bhaa.berg Reading, Pa.-As the cars are run together, a.nd as 8. lower 

loop or clevi. slides up on a book, it will raise the upper loop into an 
creat positIo n ,  so that it will be caught by an outwardly projecting hook 
pivoted to the front o f  the car, so as t o  b e  entirely out of the way. 

Improved Machi ne for Transmitting Power. 
Albert Reed, Oroville, Col.-This invention conSists of sultaole weighted, 

swlngfng. and regulating leve r s ,  which produce, when set to work, 8. nnf
form degree o f  mo tive power. By setting the o p e rating handle In motion, 
the various p arts are consecutively brought Into active operat1an ,  until 
the tlnal reciprocation or a single lever i s  obtained . 

Improved Combined Scrub her and Mop. 
George Plrrllng, Ravenswood, IIl.-Tbis Invention consists of a mopping 

c ontri.vance attached to a handle.  There i s  a water�r ece1viD g box Bnd 8. 
piece of thick tlex[ ble rubber ,  so c ontrived that, by placing the edge of the 
rn bber on tbe tloor and pulllng quickly alon g,it will spring back from the 
water box, formtng an opening 1n  t o  the same, through which 1 t  will force 
the water which it  gathers from the floor at Its front, and then, being 
quickly lifted from the tloor, It will Instantly sprtng np to tbe box and close 
It, and confine the water to be removed and poured ont . 

Improved Wagon Body. 
Frank Clemens, La Fayette,  Ind .-Strap hooks, attached to the side 

boards, hook into the eyes of  an eyebolt attached to tho ends of cross bars . 
The ends of the two middle crOBS b ars connect with short bars , which serve 
as a platform to the wagon bed, and to whlcb braces are bolted n ear one 
end. The braces rest against the side boards, and are secnred In place by 
hand screws . Other arraL gements are provided,  80 that, by removing a 
rod f r om either end of either eud b o ard, the end board can be s wung out 
upon the rod as a hinge, and, by removing s everal rods and hand screws, 
the whole bed can be taken apart. 

Improved Car Conpli n g .  

Alexander Neel, Richwo o d ,  Ohio.-The drawhead o f  one c a r  i s  prOVided 
with a pin, whlcb I s  conne cted by an extension rod with the top of the car. 
A band spring of the car l s  hent forward and locks into a notcb of the pin 
whon the Bame Is  " Ised,  the pin being readily released from the spring 
catch on t h e  s\idlng back of the drawhead . The drawbead of the adjoining 
car has the common coupling pin, but Is provided with a lever rod,  wblch 
swings on a p erforated bracket bar, and supports , by a b ottem guide loop 
tile coupling link in hori zontal po sition for eoupllnl<. The top end of the 
lever r o d  is  retained in p osition f o r  holding t h e  link by a catch piece . 
When tbe Hnl< Is thus beld horizontally, and the coupllng pin of the otber 
drawbead raised, the approach of the cars prodnces the entering of tbe 
lin k ,  an d ,  by tbe contact of the lever rod with the drawbead, the dropping 
of the same and Its  swtnglng back over the other drawhead to ward the 
car . The link enters tben the drawhead until t b e  concussion of the draw. 
heads releases the r�lsed pin and causes the dropping of the same. 

I mproved Fare Register. 
Emanuel P. Loveman and Herman H .  Loveman ,  Atlanta,Ga,-ThiS Inven. 

t[OJl relatos to fare·reg' ster boxes, whIch not only register, on a n  Inside 
dial plate, the unmber o f  fares taken by a car conductor, but slmultane. 
ously strike an alarm that notifies each passenger that a record of his par. 
tlcular fare has been made. The invention conSists In novel means whereby 
tbe condu�tor can make his register and strike the alarm In a more rapid 
and convenIent manner than heretofore.  

Improved Centering Device. 
Wlllam D. Slack, Lewisburg, Pa . -This Invention relates to certain 1m· 

provements In centering tool s .  It consists In a tlonged annnlar ring, to the 
nnder side of which Is pivoted the ends o f  several grIpping arms. Inside 
said rin g [s a centrally perforated disk, which I s  attached t o  the gr[pplng 
arms by Ilnks. Th[ s said dIsk Is  exten ded above the outer ring In the form 
of a boss or hub, i n  which Is  contain e d  a pOinted puncb , usually held up by 
a spiral spri n g  and provi ded w[tb a knob. Attacbed also to tbe J.mb I.  a 
radially moving lever. When said lever is moved, the gripping arms be· 
noatb clutcb the shaft to be centered, and a blow upon the k L o b  of the 
punch taps tbe same In the center by cansing the punch to descend tbrougb 
the hub and the bole In the disk. 

Improved Fh'e Shovel and Ton gs. 
Harvey Maranville,  Akron,  Obl0 .-0ne arm of the tongs bas a �hovel end.  

and the other term1n ates in a plate.  The rear extremities are pivo t E d  to a 
sbort bar. Arran gemen t s  are Plovl(led by which the sbovel arm may be 
thrown in advance of tbe other, whIl e tb .. latter Is closely lield thereto, 
making tbe Impleme n t  Into a shove l ; or both arms may be brougbt do wn 
evenl y ,  so converting it into a tong s .  

Improved Circular S a w  Guide. 
Calvin H. Hnsted and Charles H. McPberson , So nth water, Col. Ter.

Tbe guide consists of two arms and a guide plate, which latter is mad e to 
sUde transversely on an adjust1ng plat e .  A su pporting roller, far tbe pnr
pose of supporting the overhanging portion of the log, bavlng its upper 
surface on a level wIth the l o wer surface of the log, i s  connected with tbe 
adjusting plate, anel, by mCSDS of a slotted fla.nge i n  w hich i t  reVOlves , is 
made adjustable as to hight, and may b e  entirely uetach ed from tbe ad· 
Justlng plate and saw guide. This saw guide may be adjusted to the saw 
with s a f e t y  when the saw Is r unning as well a s  when i t  Is  at  rest. 

Improved I;'ermentlng Vat. 
John C. G_  Hiipfel , N e w  York city.·-Tbe object of this Invention Is to 

provide for brewers' ice houses an improved fermentfn g  vat, in whIch the 
beer may b e  exposed In large quan tities to fermentation , and kept at the 
requtsite temperature,  w1thout the UBe of ice floa t s .  The device consists 
'of .neopen vat with vert!c.l cooling tub e s , attached s ecurely to  the bottom 
for. th e free cir.culatlon of tbe atr, or the application of ice by means of a 
detachable bottom a\ the lower opening of the cooling tubes . 

Improved Hat Ironing Machine. 

Antoene Giraux, Lout s Drovon, and Claude Sturel,  N ewark , N .  J .. -Tbr. 
block for Ironin g  the brim i� arranged I n  a large hole In the center of the 
table witb Its lower end resting on a vertically adjust�ble stand, so that It 
can be taken ont after the brIm has been Ironed on the upper side and reo 
versed, to Iron tbe un der Side, tbe crown being placed In tbe holrl in the 
tabl e .  The stand for tbe block I s  adjustable, high gr l o w, to adapt it to 
crowns of dlfierent bigh t s .  

Improved Process ot ConcenU'atinll Copper Pyrites. 
Fran 90ls A. H. La Rne , Quebec, Canada.-Tb[s Is a process for ellmina· 

tlng impuri ties from and preparing copper pyrites for convenient tran s ·  
portation, by partially red"cin g t b e  previously roasted a n d  carbonized o l e  
w i t h  heat nntil lt becomes magnetic, a n d  then p a s s i n g  the product througb 
an electro�m agnettc mach1 ne , whereby the copper and tron ore nre Bepa� 
rateC: from the earthy or other m atter. 

Improved Wagon Tongne Support . 
Joseph Oehler. La Fayette, Ind. --The pole Is provided with rear extend· 

Ing Bide pleees, by which a fork·shaped end Is produced. A ceuter piece i s  
Interp o s e d  b e tweeu the front part of the hounds, a n d  proj ects, b y  a tongue 
extenslon, lnto tbe forked pole end and Is  pivoted tllereln . The center 
piece 18 furtber strengthened hy a lon gitudinal bar, exten ding back t o  tbe 
under side of Ihe front axl e and fastened tbere t o .  

Improved Check R o w  Attachment for Planters.  

Lysander L .  Haworth , L o n d o n ,  Ohlo.-A c r o s s  board I s  secured to Ule 
frame o f  the planter, and to the end parts are pivoted two p ulleys, around 
which passes a cord which i s  stretched across the tleld. The ends are se· 
cured to the ground, and It i s  provided with knots at tbe require d dis tance 
apart of the bill s .  To the ends of a shaft are attached arms which receive 
the cord , 80 that the same can slide throngh freely, bnt not tbe knots . As 
eacb knot strikes the slotted arm, it turn s the said aIm to the rearward 
untll lt can sUp tbrough the outer part o f sRld slot. The arm Is tben again 
carried forward by a weighted arm also attached to the en d o f  the sbaft . 
To the sbaft are besides attached guard arms, wblch prevent tbe cord from 
getting ant of the slot as the knots slip through . Suitable connection Is 
provided from th1S sbaft to the dropping slide and valve. 

Improved Electric Railway Signal. 
Paul Tease, Henry Lart1gue, and Pierre D. Prud'homme, PariS, ]�rance.

This Invention is a semapboric mast, to tbe top of which are pivoted two 
large arms fulcrumed so as to hang vertically, sold arms being attached to 
tbe eranks of two simnar electrical apparatus below by a traction rod'  
Just below these two large arms are two- sma.ll one s ,  fulcrumed to said 
mast eo as to hllng horlzontallYt and connected, each by traction rods,wlth 
separate electrical apparatus slmllOf to the flrst mentioned. The wbole 
llne consists of a series of theBe mast. provided with arms and electrical 
apparatus, said arm. beIng dlBposed vertically along the mast when not in 
use, and the electrical apparatus of the large arms of one station being 
connected by wires with the electrical apparatus of the small arms of the 
second station, etc. The large arms are locked or presented horizontally 
to the gaze of tbe engineer, mech anically by moving a crank of the elec
trical apparatus. Said m ;:: t1on, slso, by means of a commutator, brings 
Into play a battery, which , by communicating wltll the electric apparatus 
of the small arms of second station , allows them to fall horizontally. The 
mechanical e ffect of .aid fall, through a commut ator and battery of second 
statton, sends a current back to first station, which acknowledges, upon a 
bell and an annunciator at tlrst station , the receipt af the original Sign al 
sent from said tlrst station . By means of this arrangement the large arms 
of a mast at tbe tlrst station serve as a signal to an approaching train, and 
the elevation of them notltles the agent at second station, through the 
electr1cal app aratus ,  battery, Wires, and small arms of mast at secolld s t a� 
tlon , of the passage of the train pasb the tlrst station. After the train has 
reached tbe second station, the agent there allows the small arms of bls 
station t o  fall, whIch mecbanlcal action, through It commutator and bat. 
tery of the second station, allows the large arm of the tlrst station to fall.  
Said falI,  througb the commutator and battery of tlrst station, Bends ana. 
ther current to second station, which acknowledges, by a bell and annun
Ciator, the receipt of original signal, and announces the fact that tbe large 
arm of flrst station has fallen. Tbls combined electrical and mechanical 
apparatus i s  situated in betwe en the two tracJ{s. one large arm and one 
small one on Bame side o f  the mast being used for the trains paSSing up, 
and the other large arm and small arm on the oppOSite side for the trains 
passing down . 

Improved Washing Machine. 
Daniel Kunkel, Orego n ,  Mo.-Tbis I s  an improvement on the washIng 

machine for which letters pate nt were granted to same Inventor October 
30, 1866. By suitable construction, as a disk is  turned in one direction, a 
pin will rest against saId dIsk and hold anotber pin proj ecting down ward 
vertlcallv, to take hold of the clothes and sweep them tbrough the suds. 
As the direction of tbe disk is changed, rollers partially revolve, the pro 
jecting pins resting against the disk, a n d  the others projecting to take bold 
of the clotbes in another place and sweep them In another direction 
through the snds.  Mechanism is provided whick keeps the clothes away 
from the centerof tbe tUb, so as to be In proper position to be moved 
through the snds by the pin • .  

Improved S e e d  toleparator. 
William E. Lee, Swan River, Minn .-This is  It machine for s epa ratin g 
cockle from wheat, comprising It sheet metal cylinder perforated with 
holes jnst large enougb t o  receive tbe cockle, but too small for the wheat, 
with & skin belt a s  wide as the length of the cylinder surronndlng It . This 
caUses tbe perfaratlons to retain the cockle, carry It up, and throw It on a 
descending shoking trough, hanging In the cylinder above tbe wheat, to 
chute thc cockle out at one end. Above the cylinder, where it  is  not cov 
ered by the belt, a revolving brusb Is  arranged to brush back o n  the chute 
any grain that may stick on tbe perforatIons. The chute has a brush at 
one edge to brUSh down the wheat and leave the cockle In the hole . 

345 
I mproved Shingle Block Sapper a n d  BoUer. 

John F. Bassett and James Nichols, Limestone, N. Y.-Thls Invention 
consists of a sector·sh.ped tobl e,  pivoted to sed moving by friction rollen 
on a truck of the usual eon s trnctlon. Tbe tabl e i s  provided wltb raised 
concentric rings for turning readily the block to be ont thereon, and also 
with a slot and segmentally cut-off side part correspon ding with a saw reo 
cess of the truCk. A stop pin at the b ottom of the pivoted table and a 
spring latch detln e ,  in connection with a check block and s t o p  pin on tbe 
tloor, tbe po sition of the table toward the saw. A pivoted arm with cen
ter pin swings In a standard of tbe table, and is applied t o  tho block or .. 
center dog fastened to the same. A pivoted band lever with adjus 'able 
dog swings on the center pin of tbe arm, and serves to adjust the block 
for sapping and bolting. 

Improved Electric Car Detaching Device. 
Wtlliam W. Carso n ,  High Bridge, N .  Y.-Th[s I nvention cooslsts o f  a piv. 

oted lever frame ,  wblch Is applled above the rail between the wheel. of 
each car truck, and placed In electrical circuit by means of s pring contacts 
wltb a powder charge and detaching mech anism of the drawhead. The 
closing of the c[rcult, whether by the action of tbe lever frame on the 
spring contacts wben the car Is thrown oil the track, or by direct action 
from the car, Ignites the powder char ge; separates thereby the drawbead 
and detaches tho car. 

Imp1'oved Power Hammer . 
Alfred L. S.> Chenot,  Paris, France.-Tbls Invention conSists In a percns 

sion cylinder b earjn g  upon ita lower end a hammer block and hummer, and 
moving smoothly in an incasing cylinder, which acte, as a gut de,  and pre. 
Yents any lateral motion of tbe percussion cylinder reBulting from tbe 
strokes of tbe same. Inside the said p ercnsslon cyl1nder Is  a piston rod 
bearlng upon each end a p lstou whicb move. freely in the cylin der an <I. 
between tbe two pistons and permanently attacbed to tbe cylin der, a 
diapbragm ,  which, with the two pistons, divi des the cylinder Into tbree 
air c ompartments. When the pi ston rod Is elevated by ti le  connecting 
mechanism, a vacuum is formed in the upper and lower compartl1, ent9, a 
compressed plenum In the middle compartment, an d tbe cylinder rai sed 
by the elasticity of tlle air.  Wben the connecti n g  mecbanism drives the 
piston rod down, the force of the steam, gravIty, and tbe elasticity of tb e 
air combine to give a beavy, qnlck, and elastic blow. 

Improved Spring Saddle Seat. 

John L. Sommerville,  Maysville, Ky.-Betwoen the sides of the tree 
and beneatb the pommel, are spiral s;>rlngs in clined in short tub e s  
A j o i n t  I n  t b e  leather covering of tb e t r e e  separates t h e  s aat i r o m  the 
pommel, and is  laced up wltb elas tic cord. Strong leatber supports at.  
tached to the rear p ortion of tbe s addle tree exten d fo rward t o  near the 
j Oint, the forward ends of which are attach ed together and to the leather 
coyerlng of the seat. Wire rods are connected with the s piral springs at 
one end and with the leather covering of the seat at the other en d ,  80 
that, wben tbe seat Is  depressed by the weight of the person, the pressure 
w!l1 act upou tbe springs and render tbe seat elastic. 

Improved Car Coupling. 
Michael J. Roach , Middle Granville, N .  Y., aSSignor to himself and R .  L' 

William s ,  same place . -Tbe drawhead has an additional d e l achable face 
plate fasten ed to liange s ,  and cusbloned off by packing. The approaching 
drawhead strikes against tbe face plate and carries a 81110 back until its 
pinhole i s  vertically belo;v tbe pinhole of the drawhead, releasing thereby 
It pin from the slide and dropping It to couple with tbe link of the ordinary 
shape .  An Inclined movable pl.te is  arranged In side grooves of the 
drawhead below.tbe ,lide plate,  to protect tbe spring of tbe sliding plate 
from Injnry. 

Improved Valve Conplinll for Hose Branches. 
J>ame. R .  HIggs, Utica, N .  Y . -Tbls is au Improved valve con piing for 

hose branches, by which two or more streams of wat�r may be thrown on 
tbe tire from tbe same main bose, an<1 thereby the extinguishing of tbe 
same faclUtated. Tlte hoa. branche s  are opened and closed by a sectlona 
spnng valve sliding on a gw.lde tOllgue of the valve stem turning In sulta 
ble bearings. 

Impl'oved ReservoIr. 
Bennet Cohen , Jersey City, N. J.-This Is a reservoir which may be a t .  

tacb e d  to t b e  water pipes In t b e  upper stories of buildIngs, so tbat, should 
the water be cut off from below, there may b e  a sn1lioient supply retaine d 
above for temporary purposes. The upper part Is made semlcircnlar, and 
Its lower p ortlm. tapers down ' t o  Its Junction with tbe water pipe .  Tbe 
back Is perfectly tlat, so that it may be secnred to tbe wall . In the pipe 
near eacb reservoir is  a check valve, so that the upward pressure of the 
'Vater In the pipes will cause the water to run contlnnously up tllrough 
the pipes and reservoirs. Each reoervoir Is pr:>vided with a ven tilator ,  
which wlll close automatically by means of a fioat valve w h e n  the reser. 
voir Is tilled. A faucet taps tbe water pipe between the cbec!.: valve and 
lowest part of the reservoir, 80 t'.lat It may be able to carry off all the wate 
contained in the la tter . 

Improved Watchman'" Time Detector . 
Anton Meyer, Stuttgart, Germa.ny, a.ssignor to Theodore Hahn, of same 

place . -In this device the printed d[als hitherto In use may be dIspensed 
witb and plain paper disks substituted, on which the marks of tile stations 
and the time are quickly printed by suitable spring devices without the 
direct acti on of tbe keys on the marking parts and a bridge piece. There 
I. a rotatin g steel dial,wblch has the bour and mInute subdlvlsions engrave d  
In raised tlgures thereon, a n d  Is s e t  In motion by a suitable clock train . 
Tbe nnmbers of the stations are arranged sidewi s e  thereof, and marked 
on a plain paper dis k ,  rotating with the steel dial , by means of strong 
band springs with steel marking plates.  The last are actnated by til.e 
keys at the stations, so that one spring strikes on the steel disk at each 
station for indicating the time, while tbe springs for marking the stations 
strike their corresp onding numbers consecutively I n  the cnstomary man 
nero 

Improved Wood Planin g  Machine. 
John H. Russell, MilwaUKee, Wis .-ThI s Is  an Improved system Of 

springs fer attacbment to planer and s tick, - . ables, to enable rake heads 
wltb tapering or arcb ed backs and other dltlorent shaped pieces of wood 
to b .  plan e d  upon three or fonr sides at a time, and whlcb will hold the 
woo(l to be planed flrmly in place while being operated upon. 

Improved Rotary Steam Engine. 
William Hnab, New York clty.-Tbe shaft I s  attacbed to a piston plate 

enclosed between tbe two parts o f  a cylinder, to wbich the piston is  
secured. The abutment is given a horizontal reciprocating motion by the 
exbaust s t e am, and I s  flxed to one leg of a gote . On tbe other leg is .. 
pist o n ,  wblcb works in a omaH stralgbt cyllnder, which cylinder IS con
nected with the main cylinder. The abutment plays back and forth In a 
chamber. A supplementary exhanst tube is connected with the cylinder 
and is  for the purpo s e  of e xhausting any steam that may remaIn between 
the piston and the abutment after the piston has passed tbe exhaust cyl . 
Inder. A s piral spring on this tube tbrows the abntment a n d  the small 
piston back, the former into tbe cylinder and tbe latter to the cyUn der, at 
eacb revolution of tbe main pisto n .  The steam Is admitted through tbe 
tube, In which is a rotating steam valve, which i s alternately closed and 
opened by tappets on tbe sbaft striking an arm attache d. to the valve stem 
Improved Liqu id Compound for Barnishin g Leather Good s .  

James Clausen, N e w  Yor!.: clty.-Tbis compound Is prepared of groun d 
nutgalls and extract of logwood bOiled In water, Castile soap,  and glyce 
rln . A few drops of the l1quld are mixed with the COmm o n  Ink used for 
bnrnlshing and tlnlshfng leather goods, the ink becoming thereby of supe. 
rior blacking quality. 

ImPI'ove d  Moldinll Machine. 
Otto Meyer, Kan sas City, M O . -Tbis Invention consists of a barre 

saw mounted on rollers, which are In adjustable supports adapted for 
shifting readily t o  suit saws of different sizes for sawing dtfferent cnrves 
Tbere I s  an adjustable work.holdi n g table for presentlng the work to tbe 
saw, by which it Is de signed to saw moldings to shape with less waste o f  
tlmc than attends the present mode o f  stickIng mold[ngs. The Idea Is t o  
saw o u t  wbole strIps in making grooves, and I n  cutting out corners and 
tbe like that may be used for window stops, beads, and tile I1ke, whlcb are 
now cut Into shavings. 
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"U$tUt�S aud �"$ottal. 
Th. Chara. fl)Y l'118ertt.on und61' Ihl8 head 18 $1 a Line. 

A gricultural Implements, Farm Machinery
S�cd'. 1'ertl1\zers. R.fl Allen&Co. 189 !1il!ll  Water st . .  N . Y .  

B e 3 t  aud Ch eapest Inj ectors, Damper Reg
ula.�ors. and S (eam Trap:-! m ll d J .  See Clrcu1ars . A .  ti. 
BrJok • •  4.2 Viae S t . , Philadelphia,  Pa. 

For the best Faucet in the world , address 
N. Hotz .  150 C.lyer S t . ,  Brookly n ,  E. D. See S .  A , J un e  6.  

N otic '.-All the parts for making one Pat, 
ent .\l1nhture S team E n g i n e ,  witb License,  for $3. Ad
dl'ess Alber t L . D e wey, We stfield, Mass.  

Good B ll ts, Hand or Machine 'Vfade, and at 
lo w prl(' e � .  S e n d  to C .  E H'ln ter, HtDsda 1 e ,  N. H. 

A p r actical Engineer and Dr. ftnnan, of 
go o d  bus1 ness cap a ci ly, wishes a sit uation combln1n g  
tr . door aD d outdoor WOl'k . Is f a.milil:tr W l t h  Bl!}.st .Fur
nace,  P umping, H018 1 i n g, Hydr ostati c ,  an d g en eral  
Machtn r r y ,  find w i l l  m ll !r e ' h l m� e \ f  gen era.lly u s e ful at a. 
rooda-rat e  s � l ary. Art drt!ss S . K. Wen�, P h l h d e l phia ,Pa . 

T b e  new and f ntertaining �l'oy " Return 
Dlut," rec e l.J t l y  pateuted-rhe ell tIre Ilght for E 8. 1 e .  
Addr e s s  E B. MlHg�n, P a t e r s o D .  N • •  T .  

Engines and Boilers a Specialty-1 F.t  class ; 
n e w  pac[ern� ; late pat ents ; redur.:ed p r l c e s .  P1aiu a u d  

Cut · oft H c)r'l a n d  V", r t'l Engine S' ;  Hoisting Engines ; 

the celebrated Ames,'  Pona.ble  Engines ; Boill:"rs of all  
kln d s j Climax Turbine ; and t h e  best S a w Mil l  in the 

mar k e t . L'fir�e stock. al waJ's on b a n d .  Hb.mpson, 
Wtl t cehill  & Co" SS CorUandt St., New York. W orks at 
Ne wburg h ,  N .  Y. 

Hy dranlic Press-A second hand Press 
wanted for nse In p r illtlng offic e .  And re, s  J , ,57 W o o e  
S t . ,  Pitts burgh, P a .  

W e  want a good Traveling Salesman for 
each S tate and the BritiSh Provi n c e s .  Lehigh Vane} 
E m ery W h eel Company, W e1sspOI t , Pa. 

Models and light metal work. H. B. Morri�, 
ItMca, N .  Y. 

M i l l er, Barr, & Parkin ,PittsbuT2'h , Pa ,have 
a machine r01 m a&1ng s t e e l  ph. tOll rmgs  f or llammer and 
steam engine cyltndera . So;:ud for d eSC1 lption.  

Econo,VlY and Safety-HOJizontal and Up. 
r l g h l", Engruc,s ,  n e w  and 2d tla n d ,  2 to 150 fl .  P. , lor a l l p u � .  
POSE's . Loto . ,  ��Jue ,  Up., an d H or. ,  t ubu:ar Boilers, n e w ,  
2 d  h [t Q.d ,  a n d  re bulltj  Wo o d ward� C �meron; Nlagsla,  and 
o ther 'H r e am Pum ps , alJ s1zes ; S H . P. Sax! er 'an d double 
Hot � �1 n g  E o g t n e .  �:a Ch u rt ! c l e  fal ly wa rran ted. WIlSOll 
& Boake,  Wa�cr and D o ver Sts.,  New York. 

Pratt's Liquid Paint Dryer aLd White Ja
pan SUrpa!Hle� thd E o glish Pat O r y ers and RroWl\Japan 
:In color . qU1l. H ty, ana priee . Send for o esert i>tl v e  elren 
lor to A.  W. Pntt & Co., 53 Ful t o n  St., New Y ork. 

Baling Pre sses. J.M. Albertson,N.Londcn,Ct. 

New and 1 .test improved 25 h .  p.  Hoadley 
Portabl e . $ 1,550. Fortialtb &- C o " Manchester, N.  H .  

For Solid WrouglJt-lrOIl Beams, etc., see ad
vert1 sement. A,ldres. Union Iron MlIls, Plttsburgh, Pa . . 
tor lIthograph, etc. 

Walrus Leathe!' Wheels for polishing Iron , 
Steel ,  and all  fi " e  Metals.  Greene, T Wted & C o "  18 
Park Place . New York . 

Sold Low-A Book and Documents , show. 
Ing h o w  t o  introduce Invent1oD Iii . Plans and meth.  
O dS fJr  selHDg Pa tents are 8uccef:!sflllly elaborat e c 
1nt o a Practical Systc;m . The Sclentillc Amer1can, Dec . 
18tb, ';3, said : " We bel ieve It wlJl be an acquisition 01 
much value to In ventors . "  Send for cil cular. S. S .  
M a n n  & Co. ,  281 Howard St. ,  Baltim ore , Mtl. 

H.ue'a " Little Giant" Injectors, Cheapest 
ond Best Boller treeder In the market. W. L. Chaoe " 

Co . ,  gs, 95. 97 LIberty Street, N ew YorK . 
Blake's Belt Studs are the most reliable 

fasteniog lor Klbber or Leather Belts . Greene, T weeo 
& C o  . . 18 Park Pl ace,  New York. 

Many New E ngland Manufactories have Gas 
Works. wtltcb 1 1ght tnem at one fourth the cost of coal 

gas. For p il.rt lcularB , addrees Provid ence Steam aDO 
Gas Pipe C omJjRLY, Providence, H.  I .  

Hot,chkiss Air  Sprin g Forge Hammer, best 
In toe mar.k e t . Prlcea ]ow. O . Jfrisbie & Co .. New Haven,Cf 

Steam Whistles, Valves, and Cocks. Send 
for Price List.  Bolley, Farrell & Co.,  Pltls burgh . Pa . 

For Solid Emery Whee's and Machinel'Y, 
lIend to the Unlon Ston e  Co., Boston, \1as5., for circulaJ 

Scale in Steam Boilers.-I will remove and 
prevent Sca le in any Stea.m Botler, and m a � e  no charge 
untH I h e  work Is foun d satisfactory. Geo. W. Lord, 

PnJhdelpbia, Pa. 
Engines 2 to 8 H.P. N.T wiss, New Haven,  Ct.  

For Sal e -A valuable Patent on small ar
ticle mane o f metal . M. Scnt, New Brigh t o n ,  Pa. 

First Class Tools and Tool Cbests. For 
de scrIpt ive circular, address J. T. Pratt & Co.,  53 Fulton 
St"  N e w  York. 

Matson's Combination Governor sold under 
fUll guarantee.  Address Matson Br os. ,  Molin e ,  Ill . 

Steam and 'Vater Gauge ami G auge Cockf 
Comojned, requiring only t wo holes ill the Roih r. u!:!co 
by all b -·Her m akers who have seen it, $ 1 5 .  T. Ho Uan e 
& (,;0 . . 62 & 64 Gold St . . N e w  York. S end for catalogue. 

Millstone Dressing Diamond Machines
Simple, efteC'ti"'fe, economlca] an d d urable, givin g un!· 
verAal sat1sfaction. J. Dick1nson. 61 Nassau St, t N.Y.  

Babbitt Metals- For the best, s"lnd to Co' 
nard & \1urray. Iron and B[a�s Founder s ,  30th & Chest. 
nut  Sts., Phlladelph, . ,  Pa. 

For the hest Cotton Cans and Gal vanized Fire 
Pails address James H I l i .  Pr,)v 1 dence,  R. I. 

For small size Scre w Cutting Engine Lathe� 
and drf l l  L 't thf>8.  &. a dreSB Star Tool Co., Pl 0 vl dence,  R . I  

M echani cal Expert in Patent Cases. '1'. D, 
6tetflon. 23 M a t ray St • .  New York. 

For the Beet Portable En gine in tbe world , 
address Baxter Sleam EngIne C o . ,  l� ParI< Plac", N. Y. 

Price only three dollars-The Tom Thuml 
Electr1c Telegraph. A com pact worktng Telegraph up 
,paratus , for sending messages, makIng magnets, tht 

electric Ugllt, giVIng alarms, and various otner purposes ,  
Can be put In operat1on b y  any lad. Includes battery 
key and wIres. Neatly packed and sent to all parts OJ 
the world on receipt of price, F. C. Beach & Co. , 26: 
BroQ,tlway. N ew York. 

Tingue, House & Co , 69 Duane St . ,  N. Y. 
Manu1.cturers of Macbl ae lIlanketl ng,l'elts,and Cloth, 
Eudle9s or tn pIece, for Prtnters, Engravers , Po1ishen 
Pl,.no Forte 1I1.�e,", Paper Makers, Cattco Printers 
Puncblng or Washer Clotb , FIlter and StraIner Cloth. 
for all kInds of liquids. Sample .ent on application. 

Mining', Wrecking, Pumping, Drainage, 0) 
Irrtgatlng 'lacb1nery, tor sale or rent. See advertise, 
men t.  Andrew's Paten t, lnsfde page. 

Temples & Oilcans. Draper, Hopedale, MasB 

All Fruit-can TooltJ,lt erracute,Bridgeton,N.J, 

J' dtufifit �lUtritaU. 
llydraul i c  Presses and Jacks, new and se· 

cond baoo .Lath es and Machlnel'j lor Polishi n g  and Buf. 
flng MeLal. .  E. Lyon 70 Grand Street, New Yorl<. 

Deane s Patent Steam Pump-for all pur
poses-Strictly first cia., and reUabl e .  Send fOT elrcular. 
W. L. Chase & Co., 95 & 97 Liberty St .. New York.. 

Forges--(Fan Blast), Portable and Stati�ll. 
ory. Keystone Portable Forge Co., Phllaolelpbla, Pa. 

The "Scientific America.n" Office, New York, 
t.  fitted wltll tbe Miniature Electric Telegrapb. By 
touching little button, on the nesRB Qf the managers, 
,Ignals are sent to persons In the varlons departments 
Of the estabttshment. Cheap and etrectlve. Splendid 
for sbops, offices, Rwe11 1ngs . Works for any dis tance . 

Price *5. F. C. Beacb & Co., 263 Bro.dway, New York, 
\lakeIS. Send for free lIIustrated Catalogue. 

Brown's Coalyard Quarry & Con tractor's AI>
)tuatus to!' hoisting and conveying m a l in'l ale by Iron 
:able. W. D. Andrews & Bro" 414 W ater St .. New York . 

For Surface Planers, small size, and for 
Box Corner GrOOVing Machines, .end to A. DaVIS , Low· 
�ll, Mass. 

Lathes, Planers, Drills, Milling and Index 
Ii.chlne •. Geo . S.  LIncoln & Co., Hartford, Conn. 

F'or best Presses, Dies and F'ruit Can Tools, 
Gltss '" Wtlljams. cor . o !  Plymonth & Jay,Brooklyn,N.Y. 

Eames Patent Molding Machines for Metal 
CSSI11 gS .  Saves fully one third In co,t ot I.bor o.t mold, 
ng, a.nd secures be tter wOl k than the ordi n ary method. 
�'or Circulare. address P. &- F.Cof bln. N e w  Britain,Conn 

Small Portable Engines, 2 to 12 H.P. Send 
01 Pnce, & Catalogue . Tully & Wllde, 20 PJ�tt S t . , N . Y .  

The Improved Hoadley Cut-off Engine-The 
Oheapest. Best,  Q.nd Most Economtcal steam-v o wer In 
he Uni ted States.  Send for �Ircular . W. L. Chase /11; 
Co., 95 & 9, Liberty St., New York. 

Peck's Patent Drop' Press. For circulars, 
,ddl e., Mllo. Peck & Co .. N ew Haven, Conn 

Small Tools and Gear Wheels for Models. 
LIst free. Goo.dnow & Wlghtman.23 C o rnbll l ,  Boston,Ma 

Portable Engines, new and rebuilt 2d ha.nd, 
1\ spe cialty . Eng l B e s ,  BOI l ers, Pumps, stJd M fLCb jnlst's 
rools . 1.  fl. Shearman , 45 Cortlandt St,. New York. 

Spinning Rings of a Superior Qnality
'Vhltin,vllle SpinnI ng �'ng Co., Wbltlns vllle, MaS8 . 
,eod for sample and price I IBt. 

J oh r son's Universal Lathe Chuck. Address 
uambertvllle Iron Wor k s ,  Lam �ertvUle . N. J .  

Best Philadelphia Oak Belting and Monitol 

ii��ct�Bad�p�a . '1I';:Y'8�n
adnfJ�"ri��e�i��r:OO Cberry 

Buy Boult's Paneling, Moulding, and Dove
'.amllg Mactllne. Send for cIrcular .nd samp le ot work. 

!. C, Mach'y C o  . . Bat,tle Creek. Mlcl! .. Box 227. 
The New Half Dollar and other Steam En

gin e s .  E. P. Ryder, 88 Clerm o n t  Av. , Bl Ooklyn . N .  Y. 

For First Class Hteam Boil ers , address Lam
oertvllte Iron W o r k s , Lambertvll l e . N. J .  

E. A. C.  will fi n d  a rule f o r  proportioning 
cone pulleys on p .  180, vo l .  26 -H,  G. R. w1ll find parn 
culars O f  tbe reward otl e r ed for a car coupler OR p. 
161, VOl. 29.-G. K .  Jr.  shoul d consnlt a phYSl elan .-J . F .  
can galvan fze cast fron lo y  t h e  process d ffi c r l b e d  o n  p .  
59, VOl. 24.-111. 111 . wnt fi n d  d irections for glld' n g  mlr
ror frames on p, 75, vol. 28 .-J .  F. F. and others wlll 
lind S. Hughes' book on I I  G a s  Work s a n d  t h e  M anufs-c. 
( ure of C03.1 G-as " u seful . - W .  W. D. should c O D s u l t  
0 . 215, vol .  3 0 ,  for direc tions f o r  e xtract i n g  e s s €n t1 a l  
o l l s  -Po H .  c a n  c a s e -harden :lron by th e process  de 
scrlbetl on p, 281, Vol.  27.-J. lI1. W. a D d  J. G. should re
fer t o  P. 140, vol . 31, for a descrt p t f o a  of t h e  U h OISe 
", Ir " snak •• -T . U. S. wtll find full dlrecttons for 
bronzing o n  bra� s  on p. 331 , vo] .  29.-E. P. M .  an d S .  G. 
\. .  wi l l  :fInd d1 rec ti on s for bronztng on brass on p 32 1 , 

vol . 26. A balloon (gutta percha) varnl.h is de'crl b e d  
on p . 279,  vol. 30 ,-M. A .  C .  will find a recIpe f o r  bron ze 
l �cqu£r on p. 33 ! ,  v o l . �9, and verde bro D ze on brass on 
o .  �8l, vol. 3 t .-C. L. D. sho uld refer to p. 2 12 ,  vol . 26, 
for 8 meth o d of tinning c a , t  Iron .-F. G. S. wlll 
j n d  a good rec I p e  for calcI m I n e  (some t : m e s spelt 1r.1-
�omtne) on p ,  351 , vol 24-,-J. B. will :fin d a rec1pe for a 
cement for l eather on p. 138, v o l .  25_-0 M. L. c . n  wa · 
rt' rprooJ cotton cloth by the process descri bed on p .  
.)0, vol .  SO, an d prevent mil d e w  b y  the recipe o n  p . 138 
, o 1 .  27. - H .  R .  J .  anti C. G. J .'s r ules f OI' lin dlD g  the t a · 
�Jfus of a CJrC le ,  ctl Ord and arc being given , are corre ct,  
o u t  n ' lther Is t b e  soluti on th a t  R. O. B. a.ke d for.-J . 
'. E wtll find full directio n s  for p r o p o r tioning gears on 
1 . 187, v o l ,  2) , -C .  E H. will fi n d .  deSCrip t i o n  Lf a pet
rlfying process , ap p l icable to d ead b o dle s , o n  p. U, vo l . 
J9.-G. A. S.  sh o u ld refer to p. 266, vol.  3 1 ,  for a m e thod 
Jf prel:lerviog flo w ers . For directIons for ery stallzlng 

'hem, see p .  283, vol. 31. 

(1) A. H. D. s �ys : A friend of mine has re
cently purchased a 10 h orse engine and b o U er, In  w h l c b  
th e f e e d  w a t e r  of the b O i l er i s  h e a t e d  by 11 vc Bt eam tao 
ken trom the dome on the boil er. The manu facturer 
recomm e n ds hi m ,  f o r  econ omy 's s a lf e ,  to heat Lbo feed 
v ater by the e xhau 8 � .  Plea�e give Y(tmr opi nion . A. 
It Is more economical and usual to heat the feed wattr 
with the exhaust steam .  

(2) T. D. s ays : 1 .  Given a pi ece of watch 
spr lDg s t e e ·  , l l ieet l o n g ,tlghtly drawn and securely fas' 
rened a t  botb en ds,at I lO'Fab. what wltJ b e  the contrac 
tiOD a t  OO ? W i l l  t h e  epring rt::t urn to  i ts or1gl u a l 1 c n g th 
at 1 1 00 , provide d the fas te nings have m e a n wbile beEn 
undtstur b e d !,  A .  It  e e e m 9  to us t tl a t  the s pring would 
oreak 1f  c O D led under the glVen c on di t.l ons . 2. Will 
�t(el wire detertorat e from c on s tant contact W1th rub· 
b 8r, pure or v ulca.nized ? WtJat r e m e d y ,  if any, can be 
nsed to prevent such deteriorati on ? A. We thi n k n o t ;  
bnt I n  any e vent , a coat of varnish wlll nct a 8  a pr otec· 
lion. 

(3) G. asks : 1 .  Has there ever been II. loco· 
'l1o , l ve coD9 tructed wlth only one cyl i o der ? A. We do 
Dot kn o w  of any. 2 .  Could a locomotive be wor k e d  
w i t h  o n l y  o n e  cylin der,  and would there he aLytb ing 
obj ectiona b l e  i n  such const ructi o n ? A. A locom otiv€' 
can b e  w,Jrked wi th one cylin d er,  as 1 8  evident from the 
fa.ct that i t  is done occasIonally, in case of acct d e u  t 
The pr!nc1pal obj ection to a slr gle cylinder engine is 
rhe difficu lty of s tarting an d r ever siD g .  

(4) J. S. McK. says : I live i n  longitude 
200 3C1 W. from W ashin gton , and In  latt tnde 320 SOl N .  
What I s  the proper variation o f  the magn etlc n e e dle at 
this pOint? Is there a gen eral rnle by wblch I can find 
the variation of the needle at any p01nt, knowing the 
latttu d e  and longitude? On what degree of longItude 
Is the var latt@n O? A. The var1atlon must be found by 
observation . It is not c onst ant  at any one place, 80 

that tbe agon ic  l ines ,  or l in e s of no varfation, ar� COD. M 
tlnually cl)anglng their posItIon. 

(5) J. C. W. s ayB : In Pennsylvania and 
elstwh ere,wc uselarge quao l i t l e s  u1 s o f t  c o a l  tor stl; a m 
purposes, costing from $3, 50 1 0  $5 p .. tun . We can get 
slack or fine coal 10r abont $2 50 per tnn . We have 
tried several Urnes to use slack, If,nd  as many Umes L a.v e  

fatJed to make It work satisfacto rily. We have come 
t o  t h e  c oncluat on tha t w e  do not know h O W  to con· 
struct our furnaces and man ELge our fires,  and we wou"\d 
be pleased to have � our vie ws on t h e  quest i o n .  A .  
Such c o a l  requtres a strong draft , aL d grate b a r s  w i f h  
sm�ll interstj c e s .  Steam i s  s om e timc s adm itt ed lJc " 

'
ne ath the ash pIt.  T h e I e  are several patented de vices 
for burning co.1 dust and slack that are Win s poke n of.  

(6) G. H. G. & S. M. C. say : 1 .  We wish to 
con duct steam from boUer to engine,  distance 350 t e t: t .  

What wonld be t h e  l o s s  per  cent of ! U e l  b y  t b e  conden
sat i on of  s t e am in travelir g that distunee,  a n d what 

sized pipe would be re quIred to supply a 30 b orse  po wer 

en g i n e  un d er the above circuuur· ancls.  providt d t h e  

pt p e  b e  w e l l  packed ? A. The l o s s  w oul d b e  ina ppreci · 
able if the pi p e  was w e l l  cove t'e d a n d  trapped.  Use a. 
pIpe 3 i nehes  In dIameter. 2. What woul d be the cost 

of  an alr pump liutHcien tly large t o  furniSh 3 0  h o r s e 

p o w er ?  A. Four t hou,and dol lar s . 3 W ould addltion

al d lst.nce requlre addl tl 0n91 pumps ? A. No, lor a 

reason&,ble i ncre al:le of distance . 4. Shoul d a s t a t t o n ·  

a r y  en g i n e  havc a slide v a l v e  set w i t h  l e a d  o r  l a p ,  an d 

ho w mUch o f  etther ? Shoul d  1t be set  so tbat the in�  

s t ant i t  pa�ses the center the P Ol: t  will open ? A The 

s team port sbo uld commeuce to o p e n  j us t  b e f o r e  t h e  

e n d  o f  st:oke . There 1 8  D O  g e n e I a l  rule tor t h e  b e st 

amount of lap. 5 .  With wb.t would you brDze t he bel l  

of a steam whistle  matle o f  tbin sheet copper ? A. It 
1s not probable that you can repair it  8ucce�sfully. 

(7) W. S. H.  SI>YS : I wish to make a m ndel 
of a steamooat US feet  long, 37 feet wIde,  13 f e e t  d e e p  
and 7 2  feet w i de over .1 1 .  Would . model .  5 feet � Inch: 
es long, 9M i nches wide, 3!4 ir ches deep.  and 18 incbes 
wl :le over all ,  be In the rIght provortlon ? A. T h e  pro
portio n s  arc correct. 

(8) J. B. says : PI€Rse give m e  a formula 
for maklng best S e WiJl g machiL e oil. A .  Sweet 0 1 1  wtll 
oroba aly ans wer this purpose better than any manufac
tured com o oun d .  

HavIng Braztl w a x  In powder, I wlsb ed to form It Int o 
tablets, and appl1ed b eat, but fai l e d  t o  accomplis', the 
d e , lred obj ect . What will c ous e  the p artlcles to ad
here ?  A .  We think tbat the pro per degree of beat 
w ould accompl1,h tbe desired result . 

(9) C. M. A. says : I propose to ventilate 
my house by mean s o f  wQoden tubefl ,  starti u g  lrom 
n ear the floor, pas3 ing Inside pal't i tion s,9n d d ebouch1ng 
a t  the r o o f .  Tne house is warm ed by a furnace . 1 am 

told by a b ui ld e r that tbe draft In thes e tubes wlll be 
8S J l kfly to be down as up ,and;thilt the only proper way 

Is t o  have the tubes terminate  in a chimn ey. I can s e e  
that hf': may be correct s o  l o n g  as the t e m p e r a t ure In.  
side the house and o u tsid.e 113  equal, as in s ummer ; but 
woul d  not 8. very s l i gh t a d d l tton o f  heat t o  t h e a1r o f  a 
l o om c;j,us e a current to p a sll up the v e ntilator ? A. 
Yes. You are correct ; exp erience proves tha.t your 
tnbes will WOl k very welt.  

(10) E. asks : My driving pull�y is 6 feet 
fn dIameter, a n d  dri v e n  pUnty i s  9 mchea in dlametcr.  

My belt 1'3 of  IndIa rubber, " jneh thick a D d  14  lnch t' s  

� f de :  i t  travels 2,CV� f e e t  p e r  mi nute , a n d fs  4 1  feet 
long,  How much hors e power am I usin g ? A. You do 
not send enough da�a . The distan ce b e t ween the ceD 
ters of the pulley 8 and the tension of t h e  b elt should 
be g I ven. Proba Oly the most satisfactory m o d e  o f  
sett1!ng tbe qu,stlon would be to m a k e  a test, If the 

matter Isof any Import anc e .  

(11 )  E. H. asks : 1 .  What should be the 
stl eng t h  of a. n1c kel solutton ? D o  the 8al t s merely re� 

q uire to be dls solved in  water. or  is cyan i d e re quiJed ? 
A. If tbe salt  you speak of ia (as is hIgh ly proba ole) 
the double sulphate of ammon 1a and ni cke l , 1 00 parts of 
water ... 6)0 Fab . wtll dl!sol ve  5 '8 parts o f  the salt. 2 . 
HOWlS th e  mottled or crystaltne a p pearance given t o  

ga.lvanized iron, particularly that used for making jce  
wat er c o ol e rs ? A .  By t h e  action of dllnte nitric acid 
3. What ! .  t h e  latest and best work o n  < leetro-metal 

lurgy ? A. Roseleur'a " Galvanoplasttc ManlpulattoD ." 
-t o  Is there any Way of coatin g cast iron goods,  such as 
d o () r k n o bs ,  h ollo w and ma.de o f  malleab le iron , so as 
to p revent them from rustin g ?  P]atlng with cop per 
and nick el dId D o t do lu all ca£l e El , as tb e t ron is  p o r o us ,  

a n d  electro-plating wtII not 1111 up all t h e  .mall h o l e s .  

A. T r y  Japan var nish . 

(12) B. H. ask s : What is the metal used,  
a n d  w h a t  la the process of m ilr k t n g  galvan i z e d  sheet  
a.nd other iron ? A. T h e  t ron , a f t e r  b e [n g  cl ean ed an d 
washed with muri ate of zinc, Is dipped Into a bath o j  
ZlD C  with a little mercury. or z i n c a.lone.  A little potas ·  
sium or s odium i s  sometimes add ed to t h e  amalgEt.m. 

(13) H. K. asks : If the norm al tempera
t u r e  o f  a i r  i s  650 Fah " a n d  it i s  compre � s e d  t o  SO l ts . 

preE-sure to the equare inCh,  what w I l l  be l' e tempera· 
t ure ? A .  Near ly 2500 , H there be no loss of heat by rA,. 
dtat10n or conduc t ion . 

(t4) R. T. asks : Will a thi n steel spring,  
such as is employed on uarn etiS , l o � e  i t s  temper In t h e  
process of tinnI n g ?  A. N o .  

( 15) O. K. asks : W h at w ill be tb e work
l o g  horse p o  wer of a boiler w h o s e  d im e nsIon s are 2� 
feet diame t e r , 9 fept l en g1 h ,  with 32 two inch t ubes.  
ttnd of  an engine of 5 inches b ore by 10 i n ches stroke , 
with 60 Ibs. pressure p e r  squ ar e Inch ? A. Abo u t  6 o r ?  
horse pow( r.  

(16) J. J .  T. says : 1 .  I have a d ou ble c1lim
D ey. each chtmn e, of wblch I. 4 b y  2 0  J U che" and 45 

feet h i g h .  Some times I use on e of tbe m for a vt:ntila
I;or, an d the smoke wtlI go u p th e ch1 m n e y  an d do wn 
the othfr into my r OOID ; at o1 b f r  Hrr e s  the Graf t i� 
d o wn b oth chi mn eys . What fs the d 1 tlicult y ?  A. Th e 

ar ran g emen t I. bad . The v e n t l l a t l n g  fine wo uld bt 
better on tbe other side of the room . 2. W bere IS the 

proper place t o  put reg t 61 t t 'fS for venttlatin g  a ]  oom. at 
tbe top or bot tom In the side wall ? A . At t h e  bo ttom , 

with B o rn e  excepttolll� . 3. Does one chimney or venti l .  

ator In terfere with the other I n  the same room ?  A .  

Ye s , more o r l e s s .  

( 17) J. S ask s : Is the idea that  powerful 
p,ug1 n e s  rna, b e  driven by compreEsed Sir i n  place o f 
, t e am p ractical ? A. The chan ge wonid not be econ o 
mical. 

(18) A. V. asks : Has tbe low pressure 
p oun d of steam more volume and power than tb e hlg" 
pressure ? A. If the press ure Is only 20 I bs , I t must act 
upon 4 times as mucb area of platon as steam of 80 Ib s,  
pressnre , to produce the same efrect,Aher things being 
equal. 

(19) C. M. Q. and others.-Tb e most im
portant magneto-dectr;c machi n e s  h ave been fully de
scrIbed,  In many cases will) approprlltte illustrations ,  
III these columns. 
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(20) W. H. asks : When,  ill painting walls , 

t w o  or more coa l e  dry spo tted, 18 I t  caus ed by the u n .  
eqn�l  tro wel1 D g  in plaF terin g,  l eg,v lng some parts more 
porous than o thers, th us prod uc1ng an unequal absorp. 
tlon o f  color ? A . I t is most probably c .nscd by a 
greater amount of plat' ter having been 1n corp o rated 
with the lim e In  , orne p laces Ihan in othf rs . 2. W h a! Is 
the beat prepal ation for coat in g the walls  prtor to 
p aIntI n g ,  to o tJtaln an even gloss ? A. I t l s  usual  to re
peat lhe  coats of pa1nt unttJ the p ore s are Well fille<!. 
a n d  an e ven g l oss fs obtaI n ed. Som etimes as  m a o y  a s  
five coats are n e c essary. Tbe fi r s t  and l a fl t  appl l .  
cation sb ould b e  t he p alut.  3 .  I n  calc imln1n g wal l s  t ba t 
are v ery p orous (or, as some call them, l1 me burnt ) tb e 
color Is so qui ckly l O K e n  up .s to preVE n t  its  be1ng put 
on evenly,  e.nd dr1es slHHl ed or C l O Uded.  A g i lle s1ze 
wlll n o t atop the metl o n . What w H I ? A. Iu calclmln . 
ing,  the walls  shOUld be first tboroughly wa s h t' d ; w h e n  
dry,  a coat  of glue E. 1z l11g Illay be put O D ;  f f  tne J a!.tcr l R  
o f  the proper consistence, t b e  ca lcimining wtJt IlLieh 
of an ( ven tin t .  

(2 1 )  J .  1<�. asks : What i s  a simple way to 
lin e  � ua f t iD g ?  A. By r u n ul n g  a flne ] Ine tllrough tbe 
b o x e s ,  E O  adJus\!ng them , and then puttin g n p  tbe 
. b aftlng. 

Are there any . l t d e  valve engInes th a t  can be re 
versed ? A . Yes. 

I have a s pyglass  with two glasses.  The large gls s s  Is 
th.t; would it not b e  better to  grind i t  to a conv{ x ?  A. 
Yes,  If it I .  p r operly done .  We do not thin k ,  how ever 
that U� e glaf:s is tl at. 

(22) J. D. 'iV. says, in rderence to A . Z.'s 
dIfficulty wfth his blo w er : My blower wou' d not bl'lW 
when it WII. 9 finh,hed.  Your answer to A .  Z. was "that 
he had probably made tbe fan B so that tbey o n  I y  ke pt 
the a tr tn  til e case in m o ti o n  tnstead o f  forcing i t  out," 
Ho w should a blo wer be made 80 a s to force o u t  the 9.ir 
Instead o f s l m nly giving It  motloD ? A. 11 I s  a gOOd 
p lan t o  arrange the f a u s  in tbe cas e  so tli at f h e S ir 1s 
Flligb tly compres s e d  af t er recept io n ,  and aHo wed to CX� 
pand on r eachlDg the d i sc h arge o p e "  l a g s .  

(23) S. ask s : If it  be true that a candle 
fired o u t  o f  a , hot gun wJlt  go through a board, w h a t  
wo u l d  bappen I f  the can d J e  was stH!  and the  boar d l5 e n t  
&g':llnst i t  with  eXllctly tlJe same torce  a s  I s  r a q uf l e U  to 
,hoot tbe can dle through tbe board ? A By par i ty of 
reason1Dg,  the board Should go through the caudle ,  1f 
t h e " Wlcke-.d " part of the candle were n o t  stron g, 
enougb to l'eslst  i t .  

Whlcb way would a compaso p oInt I f  It were placed e x  
actly over t h e  n o rth p o l e ? A I f  freely s usp end ed, I t  
w o u]d , n o  doubt, p o t n t  to t h e  llorth pole.  

(24', F. S. Jr .  says : 1 .  How lOllg is a Ger
ma.n mHe ? A .  GermaD short mne ,  6 .�L 9  )' { u d s  j G e r m an 
long m I l e ,  10!1�ti y a ;:- d s ; German geogra p h i c a l  Ul � l e 18 , 100 
:y a r u s ; G erman sea mlle , 2,O�5 y u r d s .  J. How l on g h� a 
G I' Imaa foot ? A, IJr us� tall a n d  Danish f e o t  is 1 O�9j22 
English feet ; Au6trl3 n foot Is  1'037128 Engll,h le d ;  
GHman loot 0 · 97 t  E agltBh feet. 

(25) I. P. M'cD. a8ks : 1. W h ich I ns tb e 
mOle resistance t o  e lectrlcity,a r e l ay 01 '  a Eoun der, a n d  
why ?  A. C ommon ly s p e aking, the n h y, b eCiL use of 
the greater number o f  conVOlutions of wir e 1n its cone . 
In Borne ma1 n l1np sounders, the r e s ' stan c e  il1 E qual t o  
that o f the ordin ary relay. 2. W i n  e l e c t r i c i ty s t p ara te 
1n any df'gre e ,  or t ravel in two d 1 fte r e n t  d i r e ctions ? A.. 
Ye'. 3. rg not electrici ty a ttracted to fome f xt e L t  by 
the north p o l e ,  s,r d � t 1 1  i t  liot t a k e  a n ort herl,)- (ln fe.  
t l on i n  pre1 e reL ce to a southtrly on e ? A.  No . 4.  Is 
wate r a condnGt or or D on - con duct or ?  A .  W a tu f a  a. 
conductor of electrlctty,  alth ou gh a poo r  on e ,  5 W i l l 
t t form a good groun d wire w h e n  not cOl mect(:d dire ctM 
iy wIth the gr ound or earth ? A. No. 6. Have the p orea 
in an y s ullst'lln c e  anyth1ng to do with I t s  p o \\ er o f 
condllct.lng' clectr:cl ty ? A. Conductivi ty has b een 
shown to vary w i t h  th3 dens i ty of metal  ('onuucto r s .  
1 ,  Do yo u thln,k telegraphing a g u o d  bUSi ness to follo TI ? 
A. Yes .  

(26) R. O.  S.  asks : H o w  much nitrate of 
sHver could 1 ge t by ajssolv1n g a s i lVEr  doll a r  jn  n i t r ! e  
a cid ? A. T h e  nltrate o r  ' l i ver will  wei g h . littl e more 
1 han half a s much again as the cotn, 2 Wo uld 1t bfi BUm· 
c1e L t I y  pure f o r  pllo tographfc purpo�es a f ter b € l n g fuse d 
a n d  r e ' ct'y s talJlzed l A. You w o u l d  l'r oballly h ove 
! roubl e . 3. In wbat s o rt of a VEsse l  would t h e  I n s l ng 
have to be done ?  A. l�'tl�e i t  in a s t I ve r  d l a O .  Yo u r 
�oln i' prob.bly m a d e  of an alloy of go l d .  The i n .crip· 

t lOn sfgnlfies Jo tlll V, KIng o f Petalg. (un f ranFlJatable 
abbrevi a tion) . " [ a hoc signo vi n e t' s " means " by this 
i :dg n " (the cross) " tb o u  s b aH c o n quer." 

(27) N. A. W. s ays : My housekeeper went 
i n  t h e  darK for some sugar, a n d  c a.me I U linJUg b a.Ck,say-
1 D g  n at a witch, a wiza.rd , or the devil  w a s  i n  1 he su gar 

barrel .  " I con si dered m y s e l f  e q u a,l t o  all  t h rl? e � alld 
boldly went f o r  tbem_ The fr ightelled hous r k e e p e r  
t o l d  me t o  st ir  tbe 8 ng", [ di d  s o , and t o  my astonl eh
mfllt i t  pr oduced a white Itgh t re,embi1 D g  the I1gt, t 

from elfctrictty. Will you give an explauation ? "  A� 
It i s  wel1 k n o wn th!Jt , w hen two pleces o f  sugar are 
rubb r d  t o g € t her in the dark, a sort o f  e1eclI iC!lol phos · 
Qhorfscence may be obseIve d ,  due or oba bly to t h e  fric. 

t1Dll of the particl e s .  Attenr,icIl has be en cal h d  to it 
In our columns. 

(28) G. C. W. R8ks : How do astronomel'S 
�alcu l li t e  the c is t ll li c e s  of  the Eun and 8 t a� B ?  A .  Th e 
aun's di stan ce is calcul ated tn va l i o u s  w a y s ,  as by ob
servi n g  tbe t i m e  i t  takes for l i g h t  t o  trav( } h e m  t b e  
.. un to the eartb , by n o ting , from pro -o e r  p o in ts on t h e 
P.&l th's E.ut f u c p ,  the time occupie d in the traDslt  of Vc · 
tJ U!ol,  etc.  The distance of the star s is estlmated from 
paral l a x .  

1 .  W b a t  a r e  mete ors compoeed of?  A.Prir; ci p ally of 
lro ll ,  nickel ,  h y dI ogen , and c �rta1n min erals . 2 .  What 
gives them velOCIty ? A.  Thelr  orbital moveme n t . 

1. Which bas t h e  s t rongest attracL1on,9n. e l ectro· magnet 
with o n e  half Inch corE" , contaf n I D g  filly f e e t  O f  copp e r  
w i r e  weighing o n e  half  p o u n d ,  or o n e  o f  t ll e  B8.IDe Fize 
cODtain ing o n e  hund r e d  fe e t  of copper wire weIghing 
une llalf  pound? A .  Tile latter.  2. What weI g h t  w tll 
an elect"O-'lisgnf t,  c o n tain i n g  50 feet of copper wlJe, 
� o _  2�, with one half  i n ch core , wlth o n e  cell o f  Bun. 
�'en's battery, hold up ? A .  We can give you n o  g en e r a. l 
rule for determinlng magnetic  energy in t M 8  mall ner .. 

What is the orfg1n and chemi c al analys i s  of the aero· 
I tte' ? A. They are sup p o s e d  to be 01 p lane tary origin .  
For analy s1s,  s e e  a 1)  ewer a s  to  meteor, above. 

W h a t  I ,  tbe rul e t o find the convexity of a Circle ,  SUCh 
,s  the earth, reckoned from a level ?  A. See p . 122 
vol. SO. 

W ha! Is tbe len gth o f  tlle steamsbl p Great Eastern ? 
Wbat is tbe size of ber engine c}lInden, and how many 

uns of coal did she cOll8ume In U bo urs ? A. Lmgth 
692 feet ; cyltnders of padile wheel enllnes 74 inches  
di ameter by 14 feet s l roke ; cylinders o f  screw engines 

s4 1 n ches dl.meter by 4 feet stroke : coal consum e d  p er 

d i em In b er v o y age 10 N ew York I n  18(0, 261 )\ ' un s .  Sbe 

In d lcat ed.on this j ourne� 7,�5� bor se p ower� bY_hotb sets 
of .ep,gln es.  
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(35) W .  O.  says : My engine appeared to 

blo w t b r O u g b.  when runL.l l g l i g h t ,  o r  witb l1ttle Qt  DO 

work O ll . Tile val ves an d pi s t o n  work smooth ly, a e d  

a p p e r.r  to be s t e a m - t l g b t .  T h e que s t i o n  arlse s :  W h a t  

1 8 t h e  cause o f  tU. b l o wi ng t hrough ? T b e  I ndI cat o r 
dia g r ams exb tblt an unurmal amount of back pressure 

o t'  comprc s e t o D ; a n d  a l though I did D o t  b ave s n op por 

tu .tty of ta k t n g  a d ia gram w b e n  r un nin g I lgbt,  It ts 

r eas )u able to E,u p p ose that th e c o mpreEstoD is the same 

a s  when 1n  full w or k .  The c o m pr � !O B i o n , w b iCh b e g1 n B  

at n ti l f  s t r o H. p ,  1s e qual t o  the i niti a l  pre !:! sur e o f  s t e a m  

a t  the e n d  o f  s tro ke , t h e  s t e a. m  b e i n g  c u t  eft sha rply , 
T h e  fOI w ard p r essure gradua. l l y  runs d o wn untll ,durt n g  

t h e  latter h a l l  o f  stro K€ , there Is a p o I n t  w b ere the 

banlc p ress ure o v e r b a l an ce s the f o r w a rd p r € S8Ure 

(u1mely,  t h e  p r e ssure above t b e  mQtn val v e ,  o r  bet ween 

p i s to n and cut - o ff  valve ) ,  wh'ch forces t b e  main valvf: 

u p  a n d  a l l o ws the steam t o  escape d tu t n g  t h e  latter 

half  o f  stroke, t h e  engine beIng carried ove r by the m o �  

m e n t u lIl  o f  t h e  fly w h e e ) .  I t  is n e c e s s B r y  t o  sta te t h a t  

t h e  s t eam f j  rrgula ted by a vart a bl e c u t - o ff  g Jvern or, 

w h i ch re ltevE's t h e  main val v e (f undue pressure.  Am 

I correct ? A .  Your expla n atio n f e CillS p l au s i bl e a c  

cordjng t o  t h e  diagram s ,  but w e  d o  n o t  get 8. very cle ar 

i d ea of t b e  arrange m ent of t h e  valv es . If t h e  va.lve 

lUte o n  acc oun t of T O O  m uch cushl o u ,  chan ge i t .  Thft 
fl r <.l t  t b l n g  to d e t e rm1np , ho w ever , 18  wb e t b e r  or not tb e 
valves are t f i! h t j  as l t is only when t h 1 a  IDt\ttcr 1 s.  s e t t l e d  
t b a t  tue e n g i net.r c a, n  pro perly o€gln to thEoI 1ze a b o  u t  

the i r dl c a l o r  diagram . 

(36) R. M. says : I have been round Cape 
HOl O a n d  the Gape 01' Glod Rope several timefl, ana 1 

hl1va b � � !l  r o u u d  t h e  glo t) e t w lc e  i n  'R sa i l i n g s L i p ,  bnt 
i t  i s  s l o w  tra ve l . I pro po s e to re ake my n e x t  voyage 
arouud th e glo b e ln 2 1  h o ur s .  By goi n g  up In tbe aIr 
hfgh e n o ugh to c l e a r  the curr e n t  t h a t  f o l l o w,\l t b e  globe 
round. rema in In g  thHe 12 honr>,  I w i l l  let the eartb do 
toe traveH o g' ;  then l WIll  eJ escend .  land the malls in 
C h t n a /,aKe i n  t h e  United Sttttet< mall ,':l8cend f o rJ2 hemrs 
m orf', then come d o wn aud l a n a  the Ch1Ila msil in N ew 
York. I believe t h i s  C I), U  b e d o n e  a n d  wlll .be d o n e  y e t .  
A .  We d o  not u n d e r8�a.nd w h a t  y o u  m eau by t b e  curr e n t  
of af t that g o e s  rOll n d  with the eartb , u n l e s s  it 1s the 
atm f) sp b ere ; in  which case, we d o  not, t h i n k  t h a.t y ou 
W i l l  g e t  out of I t .  

(37) L L. T. says : I read that, after a house 
was strnck by l I g h t D J u :! ,  a tin c up b a d  a t e n d e ncy t o  all 
h ere to tl1 e k e t tle � p o u t ,  a n n  finally t t e  s pout would 
snspe n d  the whO'le weIght of the tin c u p .  U p o n  l urther 

1 Il vc s t l gatton , it was 10ur.d that any n ai l  1 n  tb e house 
would flu8pend a c o mmon dnrn1l:' g  n e e d l e .  C a n  y o u  ex
pl ain It ? A .  I f  the statem e nt l S  re li abl e , t.he f act tb at 
every p a r t ic l e  of 1ron .ab ou t the premises was foun lt to 
b e tempo ra.rily p o lariz e d  I S  Q fine i l l u stration o f  tb e 
p o w e r o l  t lJ e lnduced currents Hable to be generated 
on the insta n t  0 1  t h c  passage of the disch arge. 

(38) W. M. W. asks : How can I prepare 
hellVY cott 'J n  c l o th to preven t t.ll e  e v a p o ra t i on of alco 
bol ;.l 1 w,},ut t o cover over 6pen barr e l s ,  a n d  woul d  like 
some preparation that wliJ be p l i a ble . A, Melt p araffin 

w i t h  5 per c e n t  o f  I II! Seed o l l ,  f1-n d run into cakes f o r  
use.  W h e n  n f ed e d , m e l t ,  and s p r e a d  the m ' xLuTe over 
tbe clo th wltb a brush. 

(39) F. W. D. says : I attempted to make 
the p lJ o � p llorj zed o i l l 1 g b t  (deFcri o r d  ill S back number 
o f t h e  SCIENTIFIC AlIERICAN l by placlll g a piece 01 p h o .E 
phorus 01 tb t:: s ! z e  of a haZE l n u t In a f our onDce phial ,  
fil ling o n e  tblrd f ull of b01l1ng I, o t  olive 01J ; but I t  

and w o ul d n o t  o p e r a t e .  W :l S  tbe p h 1 al t o o  large? W n a l  

k in d of phos phorus s h ould J use ? A. Use a lalge r pro
p o r t l on of  ph o s p horus.  The phosphorus Should be 
t hat kn o wn as clear. The I€d v ar1ety w lll n o t  answer 
the purp o s e .  

(40) H. C .  W.  eays . Tn th e SCIENTU'IC 
AMERICAN of Octo�f'r 2l J O U  s .t a t e  that a g a l l o n  of w a ·  
t er w I l l  prod uce a g all on o f  s t e a m  I f  c o n fin e d  In tbe 
sltme spac e .  I t h i n k  you bave n:: a d e  a m ! s t a k e , as I d o  

n o t  th1 uk that i t  w o u l d  p roduce steam a t  2 1 1 ,  but w o u l d  
remai n water.  A Ha.ve y o u  any auth orit y for y onr 
Oll lni ,)n ? 2. Pl e a s e  g i v e  me a r u l e  f o r  fin d ' n g  the S1Zt S 

of t h e  p u ll ey in the bead of t h e  latne,  to fi t a  Jly w beel , 

so t h a t  tbe b e l t  w ll! be tlgbt on e a cb Of the m ? A. See 
p.  98, vol. 22. 

(4 1 ) P. H. asks : Is th e re B ny method of 
h a r den!I  g ' t , e l  s o  I hat I t  w l l l  d rlll  a fi l e  o r  h a r d e n e d  
s t e e l  1 A, H e a t  t h e  s t e e l  t o  cherry red and que ueh I t  

in m ercnry. 

(42) R. R. asks : 1. Wh at is the best way 
to mend an o ve r sh o e t b a t  is all  l nbbe r ? R o w  c a n  1 
men d  o n e  that  Is r u b b e r  and cl o tb ?  H o w  can l m e n o  

a l eather s h o e  wi r ho u t  sewin g a pat ch o n ,  U S i n g  ce 

m e L t  p r e p ar e d  l o r  tbe p u rp o e e ? A .  A solul l o n  01 
p ur e  g llm r u b b e r  in n a p b tha w ll l  ans w e r  t b e se pur
p os e s . 2 C til t..b e  gum of an old o vers h o e b e  dill s o ; ved 

In any w a y  tO IDal�e it llsefui  as a ce m t' D t r  A. O wi n g  

to  t b e  Jar�e amou n t of sulphur 1 n  s u ch Tubber , we do 
n o t r h t n k  t t  w o u l d  pay you to try tbe experlmen t .  

I o n Ce a tt w  a fi r e  Hgb t f r  o f  the 81H'p� and s ize o f  a n  
e g g ,  w t t h  a w i r e  1 a s t e n e d  -i n  i t ,  to b e  d1ppe d 1 n  c o a. l  o i l  
t o  k I n d l e  Ilre, ; can y o u  tel l  m e  h o w  t o  m a k e  i t ? A. 
Orci1nary potter's clay 18 m i x e d  wHh s ulph ur or other 
t o fi iimmaole Bubsta.nce,  molded in to the desited form' 
a n d  thor o u g h l y  burn e d . It w i l l  t h e n  be fo u n d  t o  be 
excee dtn g l y  porous and will  t h e n  absorb, by capillalj 
a t trac t i on , a larg e q uant i ty of oH. 

I s tb ere any kInd of p re p arat i o n  I b a t  wlll m ak e  any 
l{iDd o f  goods w a t e rp r o o f  w i t h ou t  j n juril  g t.h e  gO OdE? 
How Islt prepore d and u s e d ? A .  Ten p oun ds of al um an d 
a s imtlar  q uantity of ace tat e of lead a re di ssolved I n  
sufficl e n t  w a r m  water, an d T h e  m i xture allowe d to 
st.na til l  t h e  precipttate o f  s ulphate of lea d has settle" 
d o wn.  The c l e ar flolution,  acetate 01  alum Ina , is 
P O UH l d  off. a n d  m ixe d w i th w a t er i n  whIch dl f s o lve d  
H 1 r� g1 s.S8 1 8  s t i rred u p .  T h e  articles t o  b p  m a d e  wat er
p r o o f  are s t e e p e d  1n l b 1 s mfxture f o r  tweh e h o u H , af. 
ter wh'ch they are dried and �ubj ected t o  p r e s s u r e .  
T hi s  pro c e s s will  r e n d e r  the cloth both watefl roof and 
m o th proof.  

(43) J .  V. R. asks : What is carbolate of  
I O d , n e  c o m n o s ! d o l ? A .  T h i s  i s  n o t  a chemical c om

pound . kno w n  a s such t o  chemis t s .  

(44) J. H. M. says : 1 .  Tn lookin g over the 
baCk D um b e rs of the SCIENTIFIC A MERICAN. I fl e d  a 
que91 i o n  by W .  B. N. a bo u t  t h e  r a ck an a pint c D  B D d  ec 
c e'tl tr1c Bct works for E R w 1 n g  l u mb e r .  Ther e a ppears 
t o  me the greatest. d i ffe r e n c e  i m a g I n abl e b et w e en the 
sys tem •.  I n  t h e  li f F t  pla.e,  t b e  rack a n d  p i nI on block 
h a p  a uni f orm motIon th r o u g h o ut t h e " hole o f  I ts 
m o vemf n t ; t h e  fil P- t  a n d  l a s t  1·52 01 an j D e h  Is IlJ a d e  
at precisely t h e  s a m e  s p e e d  as  a n y  of t b e  in t e rm ed iate 

p 3 r t s  of F. D. 1ncb , provl d e d  th e r e  fa 3 uni f or m speed o f  
t h e  l e v e r .  There f o r e . 1 n  o r d er t o  e e t c ot rect l y a n d  not 
tb r o w a s m al l  log t o o  far a W R Y  1 1 0 m  t h e  k n e e ,  y o u are 
compe l l e d  to s t o p  the le ver very g r s d u Q l J y ,  and at au 
e x a c t  Dol n t .  I f  not , y o ur hHL bcr wtJI  be t o o  tb l ck or 
teo th1n, which i s  n o t the c a s e  wtth the ecc(n trlc nead 
blOC KS . Wblle th e l< ver I, being m o v e d  at a u n t f or m  
speed, the motion Imparted to t b e  knee b y  tbe donble 

J titttfifit �tUtdtau. 
e ccentrics 1s an acce le rat e d a n d  a re t a rde d moHon , UD_ 

t1 I t be k n r e a ct ual ly ste p s  w b ll e I h e lev n l ,  sti l I  t n  
m o tIon , so tbat I t  i s  n o t n e ce ssary that t h e  lever sh ould 
be m oye d  to any fixed pofnt 1n order to make even l Um
ber.  With tbe e c c,nt r l c block J Ou b"e on l y  to go 
tbI OUgh With a c ertaI n manip ulal J on to get cerl aln aI d 
a ccur ate thfck n e fl S f s .  T b e  man1pulaU o n  n f' e d D o t  b e  
accurate, b 'l t  the l e ver may vary t w o  incht's in o n e  
moveme nt as c omparetl wIth an other. Anotb er ad·  
v8 0 tage is that, w hlle the l ever i s  moving eI th e r  bnck
wa rds o r  for wards. tue knee always move s a. b e a d .  
TherefoIe you Cdn set a s  q u t ck as � o u  c a n  with t h e  rack 
aDd pl nt o n . lor y ou bave only t o  go through with the 
same process . A. There Bl"e var l ous d e vIces for o p e l'a
t i n g  the rack and plnton se t worB S' , a l s o  for operati n g  
t h e  eccen tric �et works . By a S U d tt e ll or q u � ck j e rk o n  
the lever, e ith er d e v i c e  I s  I table t o  t hr o w  a ] j �  bt l og t o o  

far a way from th e knee unless  1 t  Is fa8 ten � d to 11 .  There 
are s evera] eitective devlces for accom p l i sh In g  the 1at 

H r .  The onl y lIab l l t t y ,  then , ts 10 t h e  e x l e n t  of .jack 
whi ch may E' x 1 s t l n  t h e  working partd.  2. In our m i 1 1 ,  
wc ba v e  It cog whe e l an d p l [  I o n  to drive 5 gangs a n d  2 

large cI rc ular s a w s .  T h i s g e a r  18 d rtven bS two ISx40 
fnch cyHndrrs.  Tb e coe wh.eel l s  10 feet diE meter w i t h  
7 u rn s ,  d e p th o f  r im 5 I n c h e s ,  widt h of rim 1 6  l n ches, 
t'ize of IDorUce for C O R' S  1 � x12 1 n ch ( s �  rl l e m e t f r  o f h u l)  
f o r  sbatt 1 6  h enes,  length o f  h u b  12 t n che s . T h e c og'S' 
o f .. ·d wh e el are made 01 m a p l e ,  weU lltted an d driven 
h "Td and fastened with tlovetalled li e y , .  Tbe rim 01 
I h i s  w h e e l  bas been brok e r  j and t n  ord er t o  mend it. 
we took t � o  w ro ugh t 1ron rings , I X  inch e s  squar e ,  9.nd 
�ut tbem on h o t ,  to sbr t n k  the r i m  toge l he r .  Would 

there be contrftc t 1 o n enou g h  to t h e  sbaft w h e E' 1  to pre� 
vent o ur t.k t n g out tbe : sl a1t ? A. A sbr l n k J n g  of the 
t Huds on tbe oJ�"k cog w ll ee l would u n d o u b t e dly di 
m1 nt e h  the s I z e  of .. t h e  c e n t e r  b o i e f  proportt onately  to 
the extf n t of pri€S�Ur e  lin d  size of wheel,  cauE j n g it to 

gr i p the sh a l t .  

(45) M. M. asks : In wh at m ontn s do the 
w I n d s  blow the s t r on gest,  a n d  w h 'i t  are tb e p reval e n t  
dtrectlons ? A. In Fe bruary a n d  MarCh . From S. W . ,  

W . by S . , an d N. W. 

(46) B. says : Some z inc castings are to be 
expo � I" d to the w e a. t h e r ; out as t b e y  are o f  an orna� 
mental character,I wan '. to  WRsh th€ m wah s ome c b em 

tral tbat; will oxidize t h em to B o rn e  e x t e n t  a n d  give 
tb€ill a b& tter color. I b ave tried {I n. m o n 1 s ,  but :fi n d  
t h a.t t h e  r a i n  w t l l  r u n  d o w n  on the c a s t i n gs In a IDllky 
stream , glv1ng them a. streaked appear a n c e .  Can J Ou 
tel l me " b a t  w l l l  o x l tl l ze t b e  c a , t m g s  w Hh a col o r t ll a t  
wlll stsnd €XPOStUC, o r ,  in o t h e r  'W or d s,whnt w i l l  b a sten 
uatur a l  oxi dation ? A .  Yo ur b e s t  plan woultl p robably 
be to try a s eri es 0 1  eXper i m e n t s  o n  the subject, by 
u s i n g  the vari ous acids b egfn ntng w i t h  nitric, and ma
king them 0 1  varlo"s degr e e s  of  slIengtb and d i ffe r e n t  
t e m p eratures u n t i l  tbe obj e c t  I n  v i e w  Is accompli sh e d . 

(47) R. C. asks : Is there any in strument 
to test  the Eourness of v i n e gar, FO 88 to tell w h e n  it i s  
tit  fo r m a r ke t ?  I s  tb ere a n y  in s trument to t e s t  the 
s w e e t n e s s  of elder, to t dl it It w i n  turn Into vIn egar 
Q u ickl y ? A. The means employed require more appa. 
r.tus and care than could be employed by on e  wh o  I s  
nQ t  a chemt s t. 

(48) C. F. O. says : I have some very nice 
bOOKS w hich h ave been han c He d  Ily CQr e ! € s s  p e r s on8. 
Ho w c an 1 c'ean ofi- tbe fi n ge r  marks , nd d I rty spo t s ? 
A. W. do not kno w of any otber method than the use 
of rubb�r. 

(4\J) C. H. asks : What will clean hammered 
grani t e  a f t e r  It bt.comes d a l k  or d1ngy ? A .  Try care

ful w&Ehl ng w llb a mc uE t at e ly etron g a c i d .  

(50) W. D. asks ; How can I color paraffin 
yeJ1ow, red, blue , black, e tc . , 80 that it will r e tain the 
colorin g wh e n  i n  a me lt e d s t at e ?  A . Excf-pt wHh 
blac k ,  w e  believe t hI s  b a s l ot y e t  been oCcom p l lrbe d . 
By c onti n ued experIment y o u  mlgbt . p o s,l bly dIscover 

the true method. 

(5 1) Z. C. B. asks : Is there a composition 
W i t h  whi ch t he inlil1�es of r1negar tanks, made oj s p l' uce 

lumber,  can be pain t e d  t o  make t lJ e m  t l :;;r ht,  w b i ch the 
vt n egar wlll n o t afiect ? A. Pltcb IS used for this pur
pose. 

(52) C. H. M. asks : Why are the brilliant 
j e w € l s ,  that 130 much r e semble d I a m o n d s ,  called paste ? 
A. T h e  ingre d i ent s (white aan o ,  p earla p h ,  n t t er, arsen� 
Ie. mu.ngan e l!c , e t c ) are fl.rst made 1nt o a paf<te w l tb 
r e d  lea d ,  which . a f t e r  the mass b a s  b e E n  tust d, Imp arts 

to t h e  gI n s . b eautiful p r i s m a t I c  colors . 

Upon what d o e s  the magnetic tt'lls1 0n of a hel:lx de
pend, u pon the n umber of tUrD S of the wire, or u p o n  

Ihe v o l um e o f  e l ectl lclty fi o w l n jt  t b rou g b I t ? Wbtch 
w oul d  induc e the morc magne ti s m ,  a hf'J1x of s m all  
w lJ e  c o m p o s e d  o f  400 e pf r a l s  w l t b 3 cup s t o  t xc i t e  it, c r 
a l arger wIre 01 200 s nlral. a n d  6 < q ua l l y  stron g cu p s to 
prod u c e  t h e  c ur r en t ?  A. I t  d e pe n d s  upon t h e n u m b er 
ot fara d s p e r  Hcond , a n d  the compac t n e s9 of t h e  h e lix. 
for t h e  i n d ucti ve J 1  fl uen ce I s 1 n v € r s e l y  HS the s q uare oi 
tlJe d i s t a n c e  from th e core. As to e l ec tricity a n d  cry s 
tal1 za ti o n s e e  p . IS1, v o l .  8 1 .  

(53) G.  H. H. ask s :  1.  Is there any test  be-
81dtB exp er i e nce by whi ch we m ay k n o w  that a ro o m  on 

t h e  g r o un d floor should Dot be used as  a sleeplng apart. 
m e n t ,  o n  acco un t of dam p D £ 8 8 ? A . The hy grome t e r is 
used for this p urpose . 2, In v e nttl at fng a. room, � h ould 
t h e tIue op en near to th e  ce1 l 1 n g  o r  n e ar t o  t he flo or ? 
A.. N e a r  t h e  floor in maL Y i n s t a n c € s ,  but D O  gellE: r.a.1 
rule can be gIv en . S. Is  the lIgh te. t air neceesanly 

the Impure air ? A . No.  
(54) O. B. say s : From philosophical work s, 

I fi n d  [bat g o l d  as a c o n d uc t o r  cf 11 C h t  18 f (;. t  do wn at 
t 000, si lve r 97e, t i n 303, firebI lek 1 1 .  E a r t b e n ware i s  
e om p o s t d o f  a t! u bstaD c e  t h a t  raLks it  8 S  a con du cto r 
with firebr 1 c k .  From t il e  a bove fig ur e s t h e n ,  1t ap. 

pears that s i lver i 8  more t:h an 88 ttrnes a bettf'r c o n d u c  
tor than fi r e b 1 1 ck o r  € ar t b e D war e ;  y e t  Pro f € s s o r  Tyn
dal l  ill hts wor k on U H e a t  BS a Mode o f  Motfon," in 
� peaking of th e compara t i ve radia t i on of a silver tea

p o t  a n d  an earth e n w a re one, botb b eing fillen wttb bo ll 
I n g  water, saY i!! : U T b e  silver produces b u t  IH tle efft::ct, 
whlle the r a d i a t i o n  from t h e  e arthen ware is s o  copious 
as t o  dr i v e  the n e e d l e  t o  £00. "  W 'b y  1 s  it, t o@ , t b a t  tn 
practi c e  t i n  is  always pre f e rred for h o t  aJr pi pes t o  flues 
that are smootb l y  p l a st e n o ? Of cour s e ,  s c m e  a d van

' t ag e would be derive d from the superior smoothness o f  
t h e tin ; t h e  asc en di n g  a t r  curre n t s w o u l d  n o t  encoun 

ter 80 much frletlon.but t his advant ag e would not com · 
pensate for t h e  d1.fle r t t ce to t h e  conouc1 Ing c I).,pa city o f  
t h e  t w o  s b � t a n c e s .  t in b e i n g  more than 2 7  t l m e s  II b e t ·  

t e r  con d n c t o r  t L a n  t� e p J a s l l r .  P l e a s e  e x pl a i n . A .  
Good r a d i a t o r s  a r e  g o o d  a b s c r b ers o f  h e a t ,  l h a t  1 s ,  H e 
surfa ces w b 1cb can € ii8i 1 y  comm un i ca t e moUoD to t h e 
e t h e r  are e qu . l I y  ca p able Of acc ep t ln g it  from t b e  
ether. O n  t he contr ary, Q b a d  J a d J ator,such a s  a metal� 
lie surfac e ,  i s  a ba d ahsorbfr, and theref ore a good re
flector . Hence, the thi n n e s t  metal lic trm upon a sur
face po werfnlly protects " 1ro the acUon of radiant 
beat . 

(55) L. O. asks : W hat is a test for lard oil? 
A. T he operation 01 determI n i n g  tbe qua ' lt y ol the 0 1 1  
I .  one 01 consIderable dlfficnlty, an d cannot b e  a Q va n 
ta geolisl y employed by o n e  W h o  1 0  unacqualntc« WIth 
chemlcal o perat1o n s .  

(56) M. A .  ask s : Why do th e leaves of one 
tr e e  tut n y ellow a n d  1 a 1 1 ,  'W hlle t h e  r e s t  a r e  H i l l  b r t gh t 
o n d  gr ee n ? A. It Is p r o b a bly due to some aCCI dent 

that had b e fa l le n t h e  tre e ,  whfcll ba.s caused the p re ma � 

ture c h a n g e  In t b e  color of Its follage . 

(57) W. A. C. ask s : H o w  can I mak e a good 
bm n i f hill g lnk t o r  the h e els  of  b o o t s  and sh o es 'I A .  
Take soft wat e r I ga l l o n ,  extNct 0 1  l o gwo o d 1 o z  ; bon 
them until  'the ext l act is d l S B O l v € d ,  th e n  re m o v e from 

the fire and add copperas 2 0zs.,  btcb l oma r e  o f  p ot8 s �a 
and gu m arabl c , eaCh � o z "  all to be pulvefl zad.  Thi s 
ID Il K e s  a cb e ap a.nd good c o l o r  for shoe or harn e s s  e d ge ;  
but for c o b b l1ng and for n e w  wor.rr , u p o n  whIch you d o  
n o t  w I s h  t o  use th e b ot k i t ,  b u t  fi n i s h  w i t h  h e € l  b a l l  
)' O U  w i l l  fi n d  that tf , a s  y ou p o ur th1s 01lt 1 n to the b o t ·  
t i e  t o  n s e ,  y o u  put a tab l e s p oonful o f  l a m p b l ack t o  eaoL 
pint o f  I t .  It, wl ll muke a bl ack e r a n d nlcer fi D i , h .  l '  
makes a good color f o r  ch e a p w o r k .  but for fi n e  work, 
n o t h l n g wlll s n p ersede the l o l l o w l n g :  A l c oh o l l pint,  
extract of l o g woud and t i n cture o f  1ron e a ch 1 oz., 
nut. g a l l s ,  pulverize d , !  o z . ,  s w e e t  o j }  X c z m 1 x .  

WtJI ins e ct s  pre.erved I n  a solntlon o f  a r s e n I c  h ave 
an }l l u ju r ious e ffects if kept tn a e l r e piI_ g ro o m ? A .  
W e  thlll ir n o t .  Arsentc 1 3  n o t  a v o l a t i l e  p o l s o n _  

W h er e  can I o b l a l n  a Naut cal AlmMac ? A.  Of any 

d e aler in nQut l c a l t n strumeL t e o  
C li n  -y o u  furnish b ac k D umb ers of your p ap e r ? A .  

G e nerally.  Sen d ns a l I , t  01 what you r e quire . 
How c . n  I make a cheap tel escop e ? A. See p .  186, 

vol. 30. 
(58) M. K. asks : Do you recomm md c o � l 

t 9.l'  as the b e e t  pre s e rvati v e  t o r  t h e  b O L t o m  of I E. d  cy. 
pr ess fence p o e t s  i n  t h e  groulJ d ?  A .  T a r  d 1 p p1 n g  i s  
very g o o d  j s o lu t 1 0D S 0 1  ch l or id e of zinc a n d  01 ( on o  
stve subl1IDEIt e  are a l s o  e x t e n s i v e l y  u s e d  for t h i s  pur� 
p o ,e.  A L o th e r  good m e t h o d  Is I ho t of slightly char 
rir) g th e  f'n d s  of tbe post 8, a '3  ch arco al f s  very un
cb a n g € abl p ,  r e st s ti r  g perfe c t l y  the 3 € t10D o f  both a1r 
al d moisture.  Timb e r  a n d  gra I n s of w D f a t  and rye, 
converted into charcoal 1,800 y e ars ago, at . Hel cul a ne 
urn, r('IDa1n as entire as if they ha d been charre d but 
yester d ay. 

(59) G. says : I have a glass 55 inches long 
w t L O  2% 1nch o oj ecti ve . It is a s h l p glasP,'W f th a  power 
of o n l y  fifty ti m e s .  You s t a t e  that a g l a f s  w t t h  that 
sIzed o bjective may b e ", a d e  to m a g nifs a hun d re d a n d  
fifty if i t  t s  t o  b e  used j o r  a n  a s t r o n o m 1 c a l  gla ss ,wb1ch 

[ o f ten want to d o .  Can I h ave a s tro n ger eyepiece , 
that I c a n  use for Buch p urposes ? A. Yes.  

What m e t a l  I n  c o mm o n  use would an s we r for a fa u 
cet for V inegar, o n (1 w o uld n o t  be a fiecte d by I t ? A. 
Bl ock tIn mIgh t oe u s ed , but faucets of w o o d  are by 

fa.r the b e s t  for t h1s p ur p o s e. 
Wbat Is t b e  b e s t  t o u s e  on a boat to prevent fts w a  

ler·s o a k i n g ? A .  T r y  coal tar. 

(60) S . J .  L. savs : I learn that Professor 
Bischoff, of Glasgo w� tlltPrs w a t e r  for d l i Ii kt r: g  p ur
poees through s p o n g y  n e n  a n d  p o w dere d l1 m€ stone, 
The iron h pro c ured 1n a powdery, spongy state by the 
r e d uct10n o f  a ll  ore w1thout fust on after t h e  extra ction 

0 1  ,ul pbur and copper by b eat. Can you give me such 
mfC'rma ti on as w l ll enable me to dO t b is ? A .  IIOD 
may b e  o btaI n e d  In a fin ely dIvided st�te a s  I h e  h y d ra 
ted s e sqn1 oxlde , by U S I H g  n1 trlc actd 8.8 I he SOlven t  and 
precf p i t Rt i n g 1t w i th a m m o n i a ,  d e c a n t i n g  ( b e  E uperna
tant I 1 q u 1 d ,  and washing the precIpitate sev£ral times 
wtth water .  

(61) W. H. F. asks-: W hat is best for fill-
such woOds 8. S  w alnu t , bu�telnut,  o a k ,  e t c . ,  prevlou.!3 
t o  varni ,hln g, and how Is i t  a pp l i ed ? A. BOiled lin
seed oil and carbonate of lead 1s used for tbis pur� 

pose . 
C a n  toy Mllo ons be made by blowing the rubber Into 

bU Db l es ? A.  No. 
Wood expan d s with water, but a cord whicb Is 01 

wo ody fiber .hrin � 8 .  H o w  Is this ? A. W oo d d o . s  n o t  
expau d long1 tudinal1y, but transve rsdy. T h i s  s w ellir,g, 
a.s in the case of the cord ,  caU8 e s  tt to t w i s t  very tight 
Iy, which accouD t s  for the lon g t t u d lU&.1  con tract t o n . 

Ho w can 1 g! l d  or bro ll ze the inside of a coc oa - n u t 
shell tbat I b ave m a d e  Into a bo wl ? A. First a p p l y  
t w o o r  thr e e  co attng s of b o U e d  l i n s e e d  O i l  a n d  car b o 

Date of lea d . When q ui te dry, lav o n  a l h l n  coat o f  
g o l d  sIze.  This I s  prepared b y  gri n d I n g t o g etb e r  Some 
r e d  oxtde o f  lead w i t h  t b e  thic k e s t  tlry l n g  au I h at car. 
be procllr e d , mJxed , PIevious t o  uS1ng, W i t h  a 11t tle o l l  01  
wrpent f n e ,  ttll  it  I ,  oro u gb t t o  a pro p e r C O D s I , t e n  e e .  
W h e n  I h e  s I z e  has sufficIen tly drie d ,  the gol d l e a l  Is a p  
pIt e d  u p o n  the p o i n t  ai a fine orush ,and g e n t l y  pres,c d 
d o w n  with a ball 01 s o f t  c ot t o n . T h e  dextrous a p p l i 
cation Of a c ll m e l ' s  bafr brush s w e e p s  : a way t h e  l o o s €  
p.rttcl e s o f  the g o l d  l eaf w i t h o u t  d i , turbmg t h e  re s t .  

(62) I .  G.  C. a sk s : I am making a hollow 
glass pri,m fo r l i q ui d s .  Bisulph t d e  of c ar b o n  smells  
l O O  budly to s u t t  m e _  I am inform e d  tha.t o n  o f  cas8 t ti  

bas a s t t l l  hl gb er disperSive po wer . Is t h I s  tru , ? A. 
Yes .  2. W hat cement or v ll r n t s h  c a n  I u s e ,  t l J a t  i 8  n o t  
llermeable t o  o r  s o l u b l e  I n  t h a t liqutd ? A .  Ta k e a 
quanttty of common sbellac, dhsolve tn alcohol , e x p e l  

I b e  solyen t by eva po l a t lo n , a n d  m e l t .  A p p l y  h o t .  

(63) G. asks : 1 .  Does the nick'll plating 
pro c e ss Wl1hout t h e  use of a b a. tte ry , deVi s e d  b y  Pro 
feS SOr Stolba,  g i ve as SUbstantial s. covertng a.s t b e  one 
with a batter y ? A ,  It gives a. .tin e coverilJ g, which is 
q uite d urabl e .  2 .  Does t h e  S to l b a process deposi t  an j 
ot th e z tnc used in the s o J Ul i on ? A.. N o .  

H o w afe c h loride of  n i c k d  a n d  s u lphate of lJ f c k e )  

made ? A. Cnlorlde o f n Ickel  I s  form e d  by d I s s o lvin g 
the oxide in hydrochloric ac1 d .  Its so lu t I o n on eva po
r a t t o n  J te lds  g r e e n  h ydrate d  crys t a l s .  S u l p h a t e  01 
n Ickel is o bt.i ne d by tl l s s o l ving m e u lJ[c n kk e l , o r !ls 
oxide o r  carbonate, in su l phur ic aCid. It crystalizc s 1 n  
green.  rh o mbi c prtsms,w h1ch requtre 3 par ts o f  cold w a 
t e r  f o r  wlntlon. 

(64) J. P. asks : How can iron stains be 
eradlcated w1thout d a m a g e  t o  t b e h br l c ?  A. W e t tb€  
s p o t  w i t h  le mon j uIce, sprIn k l e  w l t b  salt,  an d l ay 1 <, 
th e suu to dry. Repeat the appllc.tion until the s talm 
are remove d . 

(65) J. T. V. a sks : Can you inform me o f 3 
procN s for makiL g sensitive p a p er ?  A. See p. 314, 

v o l .  30. 
What cbemlcal ls used for 'preDarlng the automatIc 

te l e grapb recei v i n g  paper ? A. II a curr e n t  b e  m a d e  
t o  p ass tbrougb p a p e r  s o a k e d  fn t o d J d e  o f  p o t a sstum, 
Iodi ne w 1 l 1  b e  s epara t e d  a t  t h e  p o s i t ive wIre, and a 
b l ow n s t a t n  wI!!  be pro duc ed . It Is m ore con venient 
to employ a m 1 xture c f  equal p ar 1 s  Of 8aturat ed s o l u
ttons of i e r r ocyanide of p o t afi: s 1 um a n d  I i t l  a t e  of am 
m o n ia, dlJuted  w. t th an equ-:l.I v o l u m e  of water, on e 
p ar t  of e.ch , olutton to two part; of w ater. Any k I n d  
of fine, white, unglazed pap er wl

·
U ans wer the purpose· 
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(66) Q .  Bsks : Bow is the cryetal izE d or 

fro s t e d  ap ptsr a n ce OIl g a l v 8 n 1 z t d  E l]f t;t  8 11 d  u st l I o n  
prod uced ? A .  Immerse l o r  a short t i m e  In d i l ut e  nl 
tric aCl d. 

(67) E. E. P. ask s : W h at is t h e  best sizing 
to .pply t o  o at,lde brlcl<work h t l o r e  p a l D l I L g  1 A . l I Y  
oolled Un8€ed  0 1 1  and carbon at e o f  l e a d .  

(68) J .  D. asks : I s  t h ere 3ny liqu i d  sub-
s t a n c e  as subJ I ct to Cl).p1 J l9,ty attraCl l OIl e.s w a t e r ,  aDo. 
no t ' 0  e as!ly €Vap Ou l ed ? A .  W e  k n o w  o f  no Eacb l i 
q u i d .  

W h a t  w o uld be tbe r e s u l t  I I  a n  irres ! s tlbl e came in 
contact WIth a n  Immov ab le ? A .  T h e  S U p p O S i t i o n  I S  abo 

SUrf), f(\I tbere can be n e i ther ,exc ept as ID ere m e t a. 
p h y , t c a l  c o n c e p tIon • .  

(69) M. B. ask s : 1 .  W here sh ould a tree 
one hundred feet lllgn break , 1 D  order t h at. t h e  part o r o ·  
k e n  off m a y  r e p�ch t r o m  the top of tbc  s t u m p  t o  a p o i L t  
o n  I h e  grou nd fi f t y l e e t  f r o m  t h ,  ro ot o f  t b e  tree ? A .  
A t  37 feet 6 1n c h e s  from tM groun d .  2 Will you pI�ase 
gt ve m e  a r u l e  by w b ich a l l  f 1:t Ch r x::: m p J c t- ( '!I n be 'Wprk .. 

€ d ? A .  See E Il Cl1d, Book I, Pl O p .  47. " Th e  squa r e of 
the hypothenuee of a rlgh t·aIl g J e d  t r l aD gl e 1s t qu a l  t o  
the E q u ares o f  the s i d e s  whlch c c ntuln the right a n g l e . " 

(70) A. G. Jr .  writes to correct statements 
ma d e l D  our answer t o  A ,  F .  0 • o n  p .  135,  cn r n D t  v ol�  
u rn e . t n  regard t o  the Lec hm C lI e  r a t t e r s ,  w llich w £' r a  
t oun d e d on mJsconce p t t (t n s  ot i ts r e a. l  acUon . . In f h e  
L€clancb c �  t he c o n d i t i o n s  o f  ordinary b a t t e r i e s  a re n o t  
c h a n g f d _  f n  thiEl,  as 1 n  a l l  o th e r  f 0 1 m s  o f  battuy 

w h ere it is us e d ,  z i nc is t he e l e c tro-p o s t l  I ve e l l tri " lJ t , o r  
o n e  a c t e d  u p o n .  T1'he  e l � e lr o - rn o t l ve f o r c e  of a G r o v e  
l) e l L g  1 00, t b 1 8  i s  7 5 .  a n d  Da n i e l l s '  no ; or 3 c e l ] t'!  c, f t h l B  
b a t tery are e qu a l  t o  4 o f  t h e  D a n I e ll, .  I t  c > t n o t  b e  
rtrlven to do m o r e  t h a D  a l I m i t � d  am ount of work ( r u n  � 

ni n g  down in a v e ry SCl Olt t l m e  jf ke p t on clOS t d  e l r ·  
cui t) ,iin d therefore continues i t s  llse f uln ess f o r  a v f ry 
long tIm e . 

(71) H. C. W. says,  in reply to W. F. 8 . ,  
wh o a e k e d  a s  t o  t h e  a c t i o n  o f  Oi lS  G n  r uhber : S o n e  
t f m e  a go I p u t  s o m e  kerosene oil I n  a b G t U e .  clc f e d  1 t  
wHh a J u b b r- r R t o p p e r f  s. n d  l a i d  1 t  d o w n  on i t s  .B I d e ,  E O  
' hat t h e  0 1 1  c a m e  In con t act w t t b  I h e  r u bb e r .  In a d a y  
or t w o ,  I fo un d t h e  o i l  b a d  sw e ll e d  t h e  r U b b € r  t o  about 
tw1ce i t s or1gl n a l  s t ze, and f orc e d  i t  c u t  o f  t h e  b o t t l e ,  
s plll!n g tlle o i l .  On dr j i n g  Ihe s t o p p e r ,  it  T. o o k H, o r · 
Iginal stze a n d  tlhap�.  

(72) H .  P. say�, on prod u cing musical ton es 
f r o m  t hl Q  g o b l e t f : I h ear t h at it i�  n o w  v e ry o l fti r u l t  t o  
fi n d  gl a tl B t' s  w bi ch w j J l  pro duce a c l e a r  m l� f n ( a l l 0r: e .  
Fjne glass o f  o l d  m anu fa c ture 1s I t' a d  g las B , B n d  h s s  a 
b e antifully b I l l llant app earan c e ;  an u wh e n  struck , lt 

gi ves a very clt' a r n o t e .  If t h e  edge i s  thill , i t  is very 

e asily tbro w n I n t o  musIcal vibration.  But very little 

of t b t s glas8 is no w mad e ; a y ear ago there w€re but 
t w o  m a n ufacture J s  of it tn t h t s  co ulJ try, a n d  o n e  of 

thos e gave it up durIng the past year. The m an ufac ·  
tur e o f  lime g l a s s  h a s  b een s o  very much i m p r o v e d  
w i th i n  a f e w  y e a rs t h a t  i t  Is  ta kin g the place of tbe 
more e xpe ns lve l e ad glass,  aud it I s  s o m e t i m e s  dHficnlt,  
even for an exp e l t ,  to tell by t h e  eye w b i ch I s  ", b ien 
but when the g l as � e g are s tr uck , t h e r e  j s  l o n ger a n y  

doubt . T h oe  l e a d  glass gives a f u r e  c l e a r  tone,  1 n  C O aJ �  
p arlson with which t h e  s o u n d  Irom tb e lime gl a ss Is 
weak and hars h ; and n o  s m o uut o [  rubbing will bri n g  

a not e f r o m  the edge of  t h e  I l m e  g la s s .  

(73) J. H. G .  says, in l'eply to H. H. M., who 
a s k s : ..  What w i l l  h fl.I o {' n  C()�l tar s o  that the heat of 

the s u n  will not c a U 3 e  i t  t o  run o r  melt ? "  I have a n  o l d  
fash io ned s t e e p  snio g l e  l o o f  t h a t  1 had c o ver e d  with 
E D g l l , b  l o o ti n g  f e l t ; then I b ad c o a l  t ar a p p l l € d  (.bout 
five fEet  s q ua re at a tIme) a n d  the n ] spr1n k l e o  cleaD 
coane bar S i!. n d  o n  the tar. S o far 1t  has m a d e  a. go o d ,  
cheap roo llng, whIch d o e '  n o t  r u n .  The r o o f  I s qUite 
a stef 'p o n e , and the tar was a p pl1ed las t Augus t .  

(74) J .  K. says, i n  answer t o  C. M .  C.'" ques
tton as to thu m p J D g  In a n  t, n g in� ! I t hink thp c e n ter o f  
p1ston ,an d  t b e  center  Of  Cl ank p 1 n  a r c  n o t  tn n. B traight 
Hnr, and that the crosshea d i s  too loose.  

MINERALS, ETc. - Spedmens h ave been re
ceiv ed from the follow ing correspondents.and 

examined with the results stated : 
G F. F . -It I, an I mpure q U H l zose r o c k , colo r e d  by 

s e e qufox1de o f 1ron . -A mi D o s J  IHI U, p l tJ  l'- l I b 4, ll t l t ll.J e  
o r  a d d H : H .:!  c on taine d galena . -E.-[t l b  a qu"ri zose peb· 
b l e ,  w l t b  a seam con.ted Wllh oxi d e o f  ire n .-I.  B P. L. 
-Bo ' h s peClmelJB are c h i e .tl y  micr o s c o p i c  cr:ystals  of 
W tt gne t l t e ,  t o gether WIth cl:y stalized l I agmeLtS ot zlr 
COil and quar t z .  

P. B. asks : How can 1 get rid of rats,other
wllSe than by p o t s  on or trap� [-)1 .  A. ll . '  & H_ a � .b. : 1 
W u l  &.n 18 Inch our rsto ne rotll  g r i n d  C O I n  m t o  good 

meal ? 'fhc mlli  is an UD d er r u n n e r ,  b U D g S t 1 ff o n ' t h e  
�pindle, w t t b.  a dr€ s ::i  q u l t e a e e p  a t  t h e  e } e  but I' k a H o w  
ltt t b e  s k i r t ; E p e e a  f r u m  4CO to 600 revO!ut J o L S p t r  min 

llt�.  S O lli e  ola m i l l e r s  say  t h a t  li uch small st JDeB  ll a '- c  
l O  be s d  s o  c l c. s e  t h at t h e  m E a l  w i l l  ht: a t , 8nd t h e  s lJe e d  
Is  s o  h i g h  [ h u t  t o e  gra i n  VI i ll be t b l o w n  o u t  b t:.f o l e  t h e  
g r l L d l n g  h a s  b€en comp letf d . They a}so d € cl a r e  l h a t  
� uch a li t H  w i l l  t a k e  m o r e  power r b iln an u p p er runner 
of 48 1 D c nes utamt t e r .  Is thj.8 t o ?  2. W e bbVt B .a OI s e  
w a t e r  p o w € r j  b o w  m u th

' 
c o r n  o u g l:. t thJS 1 0  gI l n d  Jl er 

h o ur ?-B G. B a,ks : Of what m a t e r I a l  Is I h e r e e d  o f  
t h e  euphO D 1 C  whh t le,  I wmctl m e 8  c a l l e d  t h e  p l al I l e  
W h l s tle, m!tde ? - W .  W ,  B .  &.liklli : W h a t  l S  t h e  m o d e  o f  
op e r a tion f o r  1 s.och ronizmg tb E b aH or bala lJ C ('  ppr i n g  
o f  a watc.h :-8... }I�. W .  bf!kb : H o w  shall )1 make a g o o d  
article o t  can d y ,  of  var iouf.l  fiav o H l  ? - T .  S .  M .  & C o .  
IH!k : H o w  I S  m a L g 9. n e E e  C G D Vt I t e a  i n t o  m & ll g 3 n i t e ?
J. McD. asb a :  W ha.t is th e b e s t  m e t ll O d  01 a I ) i D g  co r n  

d n d  c Ol n meal on a small sC3 i t' ,  8 0  t h a t  t b e  m e a l  illay  be 

,hippea W i t h o ut o a n g e r  u 1  t r ill In g ? 13 I t  b e t r c r  to  
d r y  the c 0rn o r to d l y t h e m e a l ?-W . B . R. asks : H o w  
can I make murta t i c  s a l t s  o t  nickel ? 

---COMMUNICATION S RECEIVED, 
The Editor of the �CIENTIFIC AM.EUICAN 

acknowledges, with mnch pleasure, the YO 
eip t of original papers and contributiona 

'lpon the following subj ects : • 

On a Sliding Face Plate. By E. B. W. 

On a Siphon Ram. By B. F. 
On the Sun and the Earth. By W. L. 
Oil Copper in MinerBI Spring�. By J .N.!' 

On Scienti fic 'l'ruths. By A. M. 
On the Squares of Numbers. By E.B.W 
On Lacing Belts . By C. Mee. 

Also enquiries and answers from the follow 
ing : 
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HINTS TO CORRESPONDENTS. 

Correspondents whose inquiries fail to ap' 
pear should repeat them. If not then pub . 

lished, they may conclude that, for good rea
sons, the Editor declines them. The address 
of the writer should always be given. 

Enquiries relating to patents, or to the pa
tentability of inventions, assignments, etc. 
will not be published here. All Buch ques ' 
tions, whfln initials only are given, are thrown 
into the waste basket, as it would fill half of 
our paper to print them all ; but we generally 
take pleasure in answering briefly by mail 
if the writer's address if! given. 

Hundreds of enquiries analogous to the 
following are sent : " Where can a machine 
for making matches be obtained ? Who sells 
a basket sifter ? Who ma'ces combined but· 

ter printers and scales ? Whose are the be�t 
books on mechanical drawing ? W ho sells 

dies for cutting envelopes 'I Who makes a 
machine for dressing millstones ? W here 
can lathes for turning butter ladles be 
bought ? Who sells b attery carbons ? Where 
can a paper bag machine be bought ? Whose 

is the best hammer hay press ? Where can 

a :computing machine be obtained '/ W ho 

sells egg testers ? Who makes poeket alarm 
watches? Where can i nformation about the 
uses and selling prices of mica be found ? 
Who sells flint glass for lenses ? Whose is 

the best steam plow 'I What is the price of 

a terres trial globe, 2 feet in diameter ? How 

can the sugar·refining business be learned ? 
Who sells corn mill apparatus, to do the best 

work with the l@ast power ?" . All such 
personal enquiries are printed, as will be ob· 
served, in the column of " Business and Per· 
sonal,"which is specially set apart for that pur· 

pose, subject to the charge mentioned at the 

head of that colunm. Almost any desired 
information can in this way be expeditiously 
obtained. 

rOFFICIAL.l 
Index of Inventions 

I'OB WHICH 
Letters Patent of the United States 

WEBE GRANTED IN THE WEEK ENDING 

October 27, 1874, 
AND BACH BEARING THAT DATlI. 
[ThoSe marked (r) ar& reI8Bued patentl . ]  

Aerial vessel. F .  Leblanc . . . . . . . . . . . . . . . . . . . . . . . . . . . 156.859 
Auger. earth. I. C. Van D eman . . . . . . . . . . . . . . . . . . . . .  156.394 
Axle skem . W. D .  Rln ebart . . . . . . . . . . . . . . . . . . . . . . . . .  156,38u 
Air brake •• tripping. G. Westlngbouse, Jr . . . . . . . . 156.328 
Bale tie. H. B. Jonel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.292 
Bale tie. R. Te rrell . . . . . . . . . . . . . . . . . . . . . . . . . .  156.262. 156.268 

Battening. J. Loppacker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.298 
B e d .  adjustable. A. F. Supplee . . . . . . . . . . . . . . . . . . . . .  156.318 
Bed lounge. F. Braun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.273 
Bed lounge. J. Hoey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156,252 
Bed bottom sprIng. Branson et al . . . . . . . . . . . . . . . . . . .  156,272 
Bee hive. J. R. & T. J. Mo.eley" . . . . . . . . . . . . . . . . . . .  156.308 
Beer kettle c ottem. R. Drehcr . . . . . . . . . . . . . . . . . . . . . .  156,211 
Belt .tlcklng comp ound. E. Griffith . . . . . . . . . . . . . . . .  156,285 
Bench hOOK. carpenter's, E. Odell . . . . . . . . . . . . . . . . .  156 232 
Bird cage, C. L. Osborn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156,372 
Bird cages, seed cup for, A. B. Hendryx . . . . . . . . . . .  156.348 
Bitumen. molding, Gibbons & Skinner . . . . . . . . . . . . .  156,250 
Boat. torpedo , C .  J. Von Cort . . . . . . . . . . . . . . . . . . . . . .  156,320 
Bolt.  O. C. Squyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156,238 
Boot pac, moccasin , Kelleber & Randlett (r) . . . . .  6,098 

B oring macbtne.  H. Kalb.ch . . . . . . . . . . . . . . . . . . . . . . . . 156 226 
Bottle stopoer.  E. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 56.219 
Bot tle stopper. J. B .  Mmer . . . . . . . . . . . . . . . . . . . . . . . 1 56,102 
B owllng pins, settin g, J. S. Conlin .•••• . . • • • • ••• • •  156,384 
Broom handle socket,  Anderson & Houghton . . . . 156,3H 

Brush e s ,  making, I. S. & J. W. Hyatt . . . . .. . . . . . . . . 1 56.355 

Buckle. belt, J .  Sprnce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156,384 
Bureau and wardrobe. dressIng, A. E. Barnes .. . . .  156,201 

Calendar . T . J. Tborp " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156,391 
Cans. faucet for oU. E. A. Jack.on . . . . . . . . . . . . . . . . 156,290 
Car axle dle, E .  Kerr . . • . ••• • . . . . • . • . ••••• • • • • • •••• o e .  156,295 
Car broke. rail way. J. W. Glover . . . . . . . . . . . . . . . . . . . 156.284 
Car co upling. G . ll .  Ames . . . . . . . . . . . . . . . . . . . . . . . . . . . 156,326 

C .. coupl1ng. R. Hopkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156.28. 

Car se.t. reClining.  H .  A .  Wood . . . . . . . . . . . . . . . . . . . . 156.397 
Car wheel s ,  casting, W. A : Mlles . • .  156,255, 156,256, 156,257 
Carrlage , cnll d's , C , F.  Lauer . . . . . . . . . . . . . . . . . . . . . . . .  156,297 
CelluloIds. making, J. W. & 1. S .  Hyatt . . . . . . . . . . . 156 353 
Chand ellers. b.ll jolnt for. J .  V. Mathlvet . . . . . . . .  156.228 
Cheese vat s ,  etc.,  heater for, G. Harris . • • • . . • '" , 0 '  156,251 
Churn , W. E. I) ick s o n  . •• • . •• • • • • • . • • • . • • • • • . •••••••• 156,336 
Churn, Jones &;; W i l K e s  ••••• . • •• . • . • • • • • . • • • ••• . • • . . •  156,35; 
CIgar case, C. L. W. Baker . . . . . . . . . . . . . . . . . . . . . . . . . ..  156)266 
Cigar mold, R. W .  G ray . . . . . . . .  " . . . . . . . . . . . . . . . . . . . .  156,341 

Cloth measuring, 1. M. We.t . . . . . . . . . . . . . . . . . . . . . . . 156.395 
Clothes dryer. H .  rollner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156. 393 
Cloth e s  Hne fastener. J. HUl . . . . . . . . . . . . . . . . . . . . . . . .  156,350 
Coal. handling. C. H .  Bass " . . . . . . . . . . . . . . . . . . . . . . . .  156,327 

Coat and carrlage robe,  B. Levy > . • . • . •••••••• • . • . • •  156.3hO 

Collodio n ,  Bo1!dUle d .  1. S. & J. W. Hyatt . . . . . . . . . 156 352 
Core box. J.  Kirkpatrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156,290 

C orset. C. P. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156.276 
Corset. H. A. Lyman (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.108 
Cultivator, A. J. GoodrIGh . . . . . . . . . . . . . . . . . . . . . . . . . .  1 56.2 16 
Dtgger,  potato, D .  ]"ulkersoIl . . . . . . . . . . . . . . . . . . . . . . . 156,249 
Doll's clot he s '  pattern. C .  I" . Slade . . . . . . . . . . . . . . . .  156,382 
Door check. G. W. Hoberto . . . . . . . . . . . . . . . . . . . . . . . . .  156.237 
Dose Indicator. etc . •  I. W. lves . . . . . . . . . . . . . . . . . . . . 156.225 

Drawing apparatus. C. DIehL . . . . . . . . . . . . . . . . . . . . .  156,209 
Dredgtn" . pparatus. W. T. St.ckpole . . . . . . . . . . . . .  1 56.260 
Elevator, H .  R. Bl oke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156,329 
Englne b.lance valv e .  s team. J. Goodman . . . . . . . .  156.34U 
Engme, direct actton.  W. II. H.rrlson . . . . . . . . . . . . . 156.346 
Engine o il cuP, steam. E. J. J one' . . . . . . . . . . . . .. . . . . 156.291 
Engine sUde valve. sT.eam. H. BoltholI . . . . . . . ... . . . 156.270 

Engines. relief v.lve for s team fire,.G. J. Orr . . . . 1�6,871 
Fence post, D .  K. Mable . . . . . . . . . . . . . . . . . . . . . . . . . . . . I56.SSS 

$ ritutifit jmmtau. 
Fire extlngulsber, H .  S. Parmelee . . . . . . . . . . . . . . . . .  156.874 
Fork . horse hay. J. F. Troxel . . . . . . . . . . . . . . . . . . . . .  , 156.241 

Forms, turning globnlar, A. J. K.ne . . . . . . . . . . . . . . 156.293 
Frame for ch!loren, safety. J. Perkins . . . . . . . . . . . . 156.307 
Furnace, metallurgIcal, N. W. Wheeler . . .. . . . . . . . . .  156,244 
Furnace. hot air. W. H. Lotz . . . . . . . . . . . . . . . . . . . . . . .  156.362 
Furnace. steam·genelatlng. G. W. Cummings . . . .  156.208 
Furnace. regenerator, A. Pon sard (r) . . . . . . . . . . . . . .  6.107 
Game apparatus , W. A. Elderkin . . . . . . . . . . . . . . . . . .  156.212 
Gas purify1ng, Hulett & Chandler . . . . . • . . . . . . . • . •• . 156)35 l 
G.s. regul ating cock for. E. F. Brooks . . . . . . . . . . . . 156,380 
Grain binder. J. McNeal . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.3DI 
Grain drill cleaner. J. H. Bean . . . . . . . .  , . . . . . . . . . . . .  156.202 

Hame f •• tener, S. MllIer . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  156.868 
Elammer, power. J .  C. Butterfield . . . . . . . . . . . . . . . . . 15fl.276 

Harvester. J. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " "  156.344 
Harvester btnder attachment, C. M. Suter • • • • • • • • •  156,390 
Heater. soldering Iron. Burwe ll et al. . . . . . . . . . . . . . .  156.�32 
Heater. eva p oratlng, A .  M. Rodgers . . . . . . . . . . . . . . .  156,258 
Heel.grlnding machin e ,  Thompson &.French (r) . .  6.lOS 
Hinge. gate . Shepard & Adams . . . . . . . . . . . . . . . . . . . . . . 1 56.315 
Hinge. J ock. A. J. Al ston . . . . . . . . . . . . . . . . . . . . . . . . . . . 156.325 
Hinge, lock. C. B .  Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.277 
HOIse coll .. . tay. W. H. Penlleld . . . . . . . . . . . . .. . . . . .  1 56.306 
Horee boof protector. J. H. Guest . . . . . . . . . . . . . . . . . 1 56 ,342 
Hydrant.  J .  A. St.cy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156 385 
Ink or lIuld. writing, 1. M. Reams . . . . . . . . . . . . . . . . . . 156.379 
Iron and 8teel.  making. A. T. Hay . . . . . . . . . . . . . . . . . . 156.220 
Ivory, fictitious.  J. W .  & I. S. Hyatt . . . . . . . . . . . . . . . 156.354 

Kiln .  R. F .  Marsh.ll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156,364 
Knitting macblne ,  H. Pea"e . . . . . . . . . . . . . . . . . . . . . . . . . 156 316 
Knitting burrs.  ol!lng. J . :Maxwell (r) . . . .  . . . . . . . . . 6.106 

Latch , gate, E. Halsey . . . • . . • • • • • • •••••• • . •• ••••••• . .  1 56,345 
Lett .. box. J. H. Wi lliams . . . . . . . . . . . . . . . . . . . . . . . . . .  156,246 
Lock, A .  Hermann . . . . . . •• . . • . • . . • . . . . • • • •• • . . . . .  � • . •  156,349 

Loom shuttle, J. Dorllan , . • . . .  _ . . . . . . . • • • . . •• . . . • • • •  156,337 
Loom shuttle guide, Hastings & Gerald . . . . . . . . . . . .  156,347 
MeChanIcal movement. F .  H. Richards . . .. . . . . . . . .  156.236 
Milking stool . N .  E. Binds . . . . . . . . . . . . . . . . . . . . . . . . . 156.2:12 
Mills. toll taker lor grist.  J .  �'. Stratton . . . . . . . . . . . 156,3 17 
Mining machine ,  coal, R. Fletche r ,  • . • . • • . • . . . . • . • •  156,839. 
Negative so ltener. W. W. Whiddlt . . . . . . . . . . . . . . . . 1 56.245 
Nozzle, .r .  H .  McConnelL . . . . . . . . . . . . . . . . . . . . . . . . . .  156,300 
Nut locks .  D. R. Pratt . . . . . . . . . . . . . . . . . . . . . . .  156,234. 156,235 
Off.l. anparalus for t reating, T. Webber . . . . . . . . . . . 156.321 
Ores , reduclng. N. W. Wheeler . . . . . . . . . . . . . . . . . . . . .  156,243 
O ver.lls, A .  Rosen berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.381 
P.per box, S. M. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.333 
Paper·cuttlng machine. T. S. Greenm.n . . . . . . . . . . .  156.�17 
Paper·cuttlng machine. D. Heston . . . . . . . . . . . . . . . . .  156,286 

Paper pulp s tock grlnder. F .  A. Cushman . . . . . . . . .  156 335 
Photographic paper. T. Doney . . . . . . . . . . . . . . . . . . . . . .  155:210 
Plano action, uprJght, C. Petttclerc . . . . . . . . . . . . . . . . 156,308 
Pianoforte attachmen t,  A. S te!nway . . . . . . . . . . . . . .  156.388 

Ptle cutter. G. H .  Cavanagh . . . . . . . . . . . . . . . . . . . . . . . . .  156.204 
Pills. etc .. machine. T. J. yaung . . . . . . . . . . . . . . . . .  156,398 
Planter, corn. J. A .  McClure . . . . . . . . . . . . . . . . . . . . . . .  156 .367 
Plow. Buckley & Harms . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.331 
PlOW. P. H . D ecker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.2S3 
Plo w . H .  B. W hittemore . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.396 
Plow. corn, A.. F. B.tcbeller . . . . . . . . . . . . . . . . . . . . . . . 156,268 
Plow shade attachment. J .  G. Darby . . . . . . . . . . . . . .  156.282 
Pocket book, D. N. B .  C offin. Jr . . . . . . . . . . . . . . . . . .  156.206 
Pre, s ,  c o tton. G. W. Stewart . . . . . . . . . . . . . . . . . . . . . .  156,387 
Propeller. screw. N. A. Patterson . . . . . . . . . . . . . . . . .  156.375 
Pump. M. S. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156,279 
Punch. Morgan & Reid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.231 
Purifier. fiour and mIddlings, C. F. Keller . . . . . . . .  156.294 
Purifier. mlddl l D gs ,  J .  B .  MartIn . . . . . . . . . . . . . . . . . . 156,299 
Hatlro.d time Signal. J. Hughes . . . . . . . . . . . . . . . . . . .  156.289 

R.ke. horse hay. S. H. Bushnell . . . . . . . . . . . . . . . . . .  156.275 
Refrigerator. J .  J. Bate . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156,269 
Roof, fireproof. J .  D . Pierce . . . . . . . . . . . . . . . . . . . . . . .  156,309 Rope socket. F. Bowen . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.271 
Rowing exercise apparatus, L. D. Tlce . . . . . . . . . . . 156.392 
Sash fastener. T. L. Sbaw . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.314 
Saw handle. W . Mlllspaugh . . . . . . . . . . . . . . . . . . . . . . . . . 156.369 
Scales for welgbtlng COin s ,  W. Schmolz . . . . . . . . . . .  156.259 
Sewing machines , etc. t driving, W. B .  Snow • • • . •  156,883 
Sewing Implement .  combined. F. L. Waterman 156.264 
Sewing machine cutter. T. L .  Barber . . . . . . . . . . . . . .  156.267 

Sblrt. H .  B. Fanton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156.214 
Shoe, club foot, W. AutenrIeth . . . . . . . . . . . . . . . . . . . .  156.200 
Sboe lace. meta!1le sprIng. S. HaIght . . . . . . . . . . . . . 156.218 
Shoe pac, moccaSin. K elleher & Randlett (r) . . . . . 6.099 
Sinks. etc., cleanIng. R. A. McCauley . . . . . . . . . . . . .  156.366 
Smoke stacks. cone for. S. Hughes . . . . . . . . . . . . . . . .  156.288 
Sol!lerlng machIne. Htne & Bentley . . . . . . . . . . . . . . . 156.223 

Soldering machin e .  D .  GuptaU . . . . . . . . . . . . . . . . . . . . .  156.843 
Spindle step. Ch.tterton & lIlayor . . . . . . . . . . . . . . . . 156,205 
Spinning wheel.  M. McLeod . . . . . . . . . . . . . . . . . . . . . . . 156,230 
Sptrlts,  rectifying. C. B. J.rvls . . . . . . . . . . . . . . . . . . . .  156,253 
Sportsmen , decoy bIrd for. Strater & Sonier . . . . .  156,239 
Stereoscope. A. Qulrolo . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156,311 
Still. 011. Alexander & E berh.rd . . . . . . . . . . . . . . . . . . 156.265 
Still, 011. McGowan & V .. n Syckel . . . . . . . . . . . . . . . . 156 .229 
Stone· dressing machIne.  T. J. Gifford . . . . . . . . . . . .  156,215 
Stone· spllttlng m.cblne. S. S.  Brook . . . . . . . . . . . . . 156.274 
Stove, cooking, G .  W. Swett (r) . . . . . . . . . . . . . . . . . . .  6.102 
Stove. cooking. N. S .  Vedder (rl . . . . . . . . . . . . . . . . . . .  6.104 
Stove cover. J. V. Vro oman (r) . . . . . . . . . . . . . . . . . . . .  6.108 
Table.  L. Po.tawka . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156,310 
Table,  game. W. C .  S tiles . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 6,389 
Table ,  book· supporting. Patters on & Swenson . . 156.804 

Tack, .talr carpet. M .  Krick!. . . . . . . . . . . . . . . . . . . . . .  156 35� 
Telegraph cable, G. Zan"! . .  . . . . . . . . . . . . . . . . . . . . . . . 156.399 

Tellurlan. G. P. Tindal! . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.319 
Thermosta.t, electrical, W. B. Wa.tkins . . • . • • , • . . • 156,242 

Tbtll h ol der. F. C. Burchell . . . . . . . . . . . . . . . . . . . . . . .  156.248 
Tblstle extractor, Bllmer & Eckel . .  . . . . . . . . . . . . . .  156,�08 
Tile.  etc .• porous , S.  E. Loring . . . . . . . . . . . . . . . . . . . . . 156,361 
Tobacco, suspending. S. R. Mathewson . . . . . . . . . .  156.254 

Tobacco. treating. M .  R. Pe.rsal! . . . . . . . . . . . . . . . . .  156,305 
Toilet case. chamber. E. Ewing . . . . . . . . . . . . . . . . . . .  156.218 
Toy pistol match, W. S .  Beecher . . . . . . . . . . . . . . . . . 156 ,328 
Tl8nsplanter. G. E. Coppen . . . . . . . . . . . . . . . . . . . . . . . .  156.280 
Tube expander. O. P.gan . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.373 
Turning globul.r form s.  A .  J. Kane . . . . . . . . . . . . . . 156.293 
Type .  line curver for. T. H. Winchester . . . . . . . . . .  156,247 

Umbrella, cane, A. HUl. •• • • • • •• . • • . •• . •••••••• • • • • • 156.221 
Valve. dlscbarge brake .  G . Westinghouse • •  Ir . . . . 156.322 
Valve, , a j e T y. E .  H. Ripley . . . . . . . . . . . . . . . . . . . . . . . . .  156,31 2  
Vault. safe, e t c "  A .  L .  Stimson • • • • , . " . �  • • • . • . . . . .  156,261 

Vehicle wb eel . G. Cornwall . . . . . . . . . . . . . . . . . . . . . . . .  156.281 
Vessels, fender lor. n. R. Pratt . . . . . . . . . . . . . . . . . . . . 156,233 
Vlae j a w . movable. B. F .  Stephens . . . . . . . . . . . . . . . .  156.386 
Wagon .eat, S. G. Peabody . . . . . . . . . . . . . . . . . . . . . . . . . 1;'6.377 
Wasbln g macblne, J. A. Eno . . . . . . . . . . . . . . . . . . . . . . . 156.S38 
Watch key. F .  Jaco t  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156 356 
Watcb regulator cap. W. H' B. SchmIe d  . . .  , . . . . .  156.813 
Watch balance coek die. Manchester & Bolen . . . 156.227 
Watchmaker's wheel stretcher, R. Cowie . . . . . . . .  156,207 

Water wheel, R. Hnnt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.224 
Wheel for harvesters, etc . ,  S. S. Stultz . . . . . . . . . .  0 156,240 
Win dlass. W .  H. Harfield (r) . . . . . . . . . . . . . . . . . . . . . . .  6.105 
Windmill . Sholes & Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . 156,316 
Wlndm!ll, E. and D. C . S t over (r) . . . . . . . . . . . . . . . . .  6.101 

W indow blin d .  e tc .• A. A .  Jaqua . . . . . . . . . . . . . . . . . .  156.400 
Wooden handles. makIng. T. Pip e r  . . . . . . . . . . . . . . . . 156,878 
Wrench . B .  G . M.rtin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156.365 
Wrench, W. R. Mo ore . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . 156,370 

APPLICATIONS FOR EXTENSION. 

Applications have been dulyftled and are now pending 
'or the extBnslon of the following Letters p.tent. Rear· 
Ings upon the respectIve appllc.tlon. are appOinted for 
Ibe days hereinafter mentioned : 
3!,220. -FINGER GUARD . -M .  L. Ballard . Jan . 13. 

31.252 .-IRON BALE TIE. -J. J .  McComb. Jan . IS. 
31.284 .-FINGER GUARD . -M .  L. Ballard . Jan. 13. 
31.315.-GRINDING CARD TEETH.-C . Hardy. Jan. 20. 
SI.578.-PAPER FOLDER .-W. H .  Mil liken et al. Feb. 10. 

EXTENSIONS GRltN TEJ'. 
30.53G.-FINISHING GAS Fln'INGS.-J. W. Lyon. 

DI�CLAIMER. 
30.536. -FINISHING GAS FITTINGS.-J. W. Lyon. 

DESIGNS PATENTED . 

7,806.-ENVELOPE RACK . -M .  Bennett Jr. , H.rtford, C t .  
7 807 .-VASE.-J. R. King. S t .  Paul. Minn .  
7.808.-SPOON HANDLE.-C . Osborne.N . Attieboro ·.Mass . 
j .809 and 7.810.-0ILCLOTH.-C. T .Meyer etal. ,Bergen.N.J. 
7,811 .-0ILcLoTn . - J .  Meyer. Lan.ingburgh , N .  Yo 
7.812.-SIDEBOARDS . -L .  E , '  Stelnm.n, CIncinnati.  O .  
7.813.-BoTTLE .-J. H .  Williams . Broadalbin. N. Y .  

TRADE MARKS REGISTERED. 

2,037 . -BINDER . -J. R. Barrett &; Co . •  Cbicago . lll. 
2,038.-CIGABS, ETC . -Batchelor BrOB.,Poiladelphla, Pa . 

2,039 . -MEDICINE.-E. Edmundson, Jr., Pittsburgh, Pac 
2,040.-NAILS , ETc.-Wal lace & Sons, New York ctty. 
2.041 and 2,O!2. -TAR CORDIALS. -H .R. Wlsh art,Phlla . • P •• 
2,043. -CARnoN BL AcK.-The C .  B .  C o  . •  New York City. 
2,044 . -PUBLICATIONS.-J . Gruber, Hagerstown, Md. 
2.045.-MEDICINES.-J . C .  Street & Co.,  New York city. 

SOHEDULE OF PATEN T MEES. 
On eaCh Cave.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  IIO 
On each Trade Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I�i'J 
On filing each .ppllcatlon for a Patent (17 years) . Ina 
on Issuing each original Patent . . . . . . . . . . . . . . . . . . . . . . $�O 
On appe.l to Ex8IDlners·ln· Chlef . . . . . . . . . . . . . . . . . . . . 810 
On appeal to CommissIoner of Patentl . . . . . . . . . . . . . . 8�O 
On appl1catlon tor Rels.ue . . . . . . . . . . . . . . . . . . . . . . . . . . . . 830 
On application for Extension of Patent . . . . . . . . . . . . . 8aO 
On granting the Exten.lon . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ii'JO 
On fiJlng a DI.clalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $lO 
On an application for DeslgIl (Sl( years) . . . . . . . . . . . .  $lO 
Onappllc.tlon for DeslgIl (7 years) . . .. . . . . . . . . . . . . . . $13 
On application for DeSign (14 yearO . . . . . . . . . . . . . . . . .  $30 

CANADIAN PATENTS. 
LIST OP PATENTS GRANTED IN C.UUDA, 

OCTOBER 29 to NOVEMBER 'l, 1874. 
3.999 . -N .  Stephens.Brooklyn. Kings county. N. Y .• U.S.  

Improvement In cement Hned plpea,cal1ed "Stephens' 
Improved Ce ment Lined PIpe . " Oct. 29. 1874. 

4000.-M .  S. Scharlo. V!llage of Sunderland. Ontario 
county. Onto Improvement In sprIng bed bottoms. 
caUed "Scharlo's Improved Spring Bed Bottom . "  
Oct. 29. 1974 . 

4,001 .-1. Fr �cbette and LouIs Cote. S t.  Hyacinthe City. 
P .  Q .  Une machIne a falre les cambrures de bottes 
et soul1ers , called "Le Tailleur de Camb,rureB d e  Fr�
chette." (Boot and Shoe Crimping M.chlne." Oc· 
29, 1874. 

4,00� .-J. O. Brown, ForestvUle, C hatauqua county, 
N .  Y., U. S., .sslgnee Of O. M. Sweet. same place . 1m· 
provement in step ladders, called "Brown & Sweet's 
Improved Step Ladder ." Nov. 2. 1874. 

4.003. -M. J .  Althouse. Wanpun . Fond du Lac connty. 
WIs .• U. S •• aselgnee of G. Raymond. same plaee . 1m· 
provements on wind wheels. called "Althouse & Ray
mond's Wind Wheel . "  Nov. 2, 1874 . 

4 ,004.-D . Morse. Chicago. Cook :connty. Ill •• U. S. 1m. 
provements 1n chUrn daShers, ealled "Moore's Im� 
proved ChUrn Dasker . "  Nov. 2. 1874 . 

4,005 .-J. Head. Andover. Alleghany countY.N. Y . •  U. S.  

Improvements on a machine for sconring leather, 
called "J . Re.d·s Leatber·Seonrlng Machine." Nov. 
2 .  1874 . 

4.0r6.-A. J<'. Coop er, Cambridge. Mtddlesex co nnty 
Mass . •  U. S. Improvement on medicated pads or oelts 
for the cnre of rbeumatlsm and otber kindre d c om· 
plaints, called "Dr. Cooper's Medicated Pad o r  Belt." 
Nov. 2. 1874. 

4,007.-N. H. Dolsen. €batham, Kent county. Onto 1m. 
provements on car couplings, called "Dolsen's Auto
matic Car CoupUng . "  Nov. 2. 1874 .  

4.008.-0 . P .  Flynt. Boston. Suftolk connty. M  •• s . •  U. S .  

Improvements on ladies'  ga.rments,  called ul!"'lynt's 
Dust and Weather Protector." Nov. 2. 1874 . 

4,009.-L . D .  Adams, Butfalo, ErIe county, N. Y . ,  U. S. 
Improvements in car couplings, called "Adams' Car 
Co upllng . "  Nov. 2 . 1874. 

4,OlO.-H.Servt s,  Rochester, Monroe county, N. Y . f  U. S. 
assignee of C. M. Coolldge. same place . Improve. 
ments on a process for producing caricature photo 
�raph8, called "COOlidge's Process for Producing Car. 
iea.ture PhotographiC Pictures . "  Nov. 2, 1874. 

4.011.-A. Goth and C. A. Wolle.B ethlebem. Northamp. 
ton county, Pa .• U. S. Improvement on machines for 
coatin g paper with 011 colors. called "Goth & Wolle's 
Macblne for C o ating :r.per With 011 Colors!' Oct. 7. 
1 874. 

4,012 .-J .  Autbors and W .  F. Munro . Toronto. Canada. 
j , U seful form for the head o r  the slot in the head o! 

screw naUs, caUed "Author's Improved Screw." Nov·. 
7. 1874. 

4,OJ3.-A . D .  Cabl e.  Montreal. Can . •  and O. B. Howard. 
Portland.  C umberland county. Me •• U. S. Improve· 
ment o n  racks aDd safe s ,  caBed " Cable & Howard's 
Rack sa d Safe . "  Nov. 7. 1874. 

4,OI4.-F . S .  Barnjum, Montreal. P. Q. Imnrovements on 
p antaloon stretchers, called " Ba.rnjum's Patent Pan� 
t.loon Stretch er." N ov . 7. 1804. 

4,01 5 .-C. A. Hussey. New York city. U. S. Improve· 
ments on ra,Uro ad axle hoxes, called HHussey's RaH· 
roa.d Axle Box." Nov.  7, 1874. 

4,OI6 . - G .  Woods.  Cambrtdgeport , Middlesex connty, 
Mass . • U. S. Impro vements In processes for drying 
lumber, called " Wood's Proce s s  for Drying Lumber, 
e tc . "  Nov . 7, 1874 . 

4 ,017 . -K. McKenzie. Hamilton City. U. S. Improve. 
ments on cooklng stov€ S ,  called "McKenzle's Revolv· 
Ing Oven Cook Stove . "  Nov. 7, 1874 . 

4,018.-L .  B. S �llson. Minneapolis. Henn epin county. 
Minn., U. S .  Improvements on B!i.fety car shoes , 
c.lled "Stilson's Safety Car Shoe!' Nov. 7. 1875 . 

4,OJ9 . -K. McKenzie, HamIlton ctty. Onto  Improve. 
ments all shee t pattern cutting block. . called 
hMcKenz1e's Sheet Pattern C utter." Nov . •  , 1874.  

4.020.-C. Rommel. El!zabetb, Union county. N. J . •  U . S .  
Improvement, o n  polychromatIc printing machines. 
called " Rommel's Untversal Polychromatic Printing 
MachIn e . "  Nov . 7, 1874. 

4,02!.-J. Ney. Jr . •  Ellice TownshiP. Perth county, Ont . ,  
and A .  Eby, Dowlne Township, Per�b county. Onto 

[NOVEMBER 28, 1 874 . 
Machine for the catchIng and collecting of the Colo. 
rado p otato bug, called "The C olorado Bug Catcher!' 
Nov. 7, 1 874 . 

4.022.-T. E. Roberts , Ionia. I onia' county, Mich. , U. S .  
Improvement on spark arresters and con�umerB)called 
"Roberts' Spark Arrester." Nov. 7, 1874 . 

4)023.-J. Toml1nson, Goderlch, Huron county. Mich .,  
U .  S .  Improvements tn barrels,  called "Tomlinson's 
Improved Barrel." Nov. 7, 1874. 

4,024 • ..-G. L. Anders, Boston, Mass . ,  U. � .  Improve· 
ments on printing telegraphs, called " Anders ' 1m· 
proved Printing Telegraph Instrument . "  Nov . 7, 
1874. 

4,025.-E . C .  Tozer, Newcastle,  Northumberland county, 
New Bruns wick. Improvements on freezing and re
frtgerating apparatus, called U Tozer's Freezer and 
Refrigerator." Nov. "1, 1874 . 

Back Paa:e • • • • • • • 81.00 '" line. 
Inside Parr. · • • • • • • 7i'J ""nte a line. 

En(Jravinq8 may head advertisements at the same rate per 

line. by measurement. "8 the letter pre8s. Adverti8ements 
must be " eceived at publication otllee as earlll as Friaay 
morning to appear in nezt i8sue. 

S T B A D Y  
EMPLOYMENT 

for one good agent in every town and coun t y  1 n  the UDl· 
tea States and CaD:td • • If you " eslre the sltl · atlo n .  a r ply 
at once. Ad d r e s s  D R .  O. PHE LPS BHO W .N .  21 Granu 
Street,  J ersey Ci t y .  

BBSSEMER 
S t e e l  W i r e  R o p e s 

'I :I<I P O R T E D  T O  O R D E R .  One third Stronger thn.n Iron. PHI L I P  S. JUST I CE. 
14 N. 5th. PhllaOelphla-42 Clill· • .New Yo)'K 

CAll PYs I�v� L�m�e e�u� 
from n ow till J S B uary to k e e p  

them a year.  Entirely Dew t eaturf'8 . Immt n s e  success .  
�"o �'Ni�P:b1�.:1 ���;������:g��,IW��

s
-f:,r.

e
:: 

to 
T. J<; .  

MAN UFACTURERS, ATTENTION ! 
LaboT to Hi1'e. 

Wanted t o  hire out the labor of two hundr e d  and fifty 
Convlcts in the Mtssour1 State Pen1".eD ti9.ry. Two S h o p s ,  
150 teet b y  5 0  f e e t  eacb . w I t h  m.'n Shaft1 � g  a n d  Pulleys 
in snops, with all the Steam Power � anted 

The finest onenln g In the West tor a lurn lture sbop o r  
f o r  W R g o n  Material. Handle aD d !lames Manufactury.  
Any porlton o f  the above hands WIll b e  hired . 

Also ,  a first class opp ortu n tty for part 1es to engage in 
the manu facture of Men1s Boots and Shoes or Agrlcul· 
tnral lmplements . Ample shop room and Umber of all 
kinds vPry a o andant. Correspondence solictted.  Ad· 
dres s  HUGH L. FOX. Troaburer St. Louis Manutac· 
turing Company, Jetterson Clty, Mo. 
"A TRIAL TRIP " The !i!ci ence ot 

• Health, a .f!'l rst 
Class Ht-81th M8-gazin e ,  at $2 a Yf'ar,will be S f- D t  3 mO D ths 
U on trial" for 25 ets . The Illustrated I! hl'enoloai
cat Journal, $3 a year. or smgle N o .  3 0  cts.: sent 3 
mon tns " on trial ." at 50 cts. Try I t .  S. R. WELLS 
389 Broadway. New Y or k .  

LE COUNT'S PATENT LATHE DOGS, 
both Steel and Iron ; Iron Qf' d St eel C lamps, Ex� 

f:: l1�r� {I:eds�el�e�a·f��018::t����el��� r�lCC8 dUIing 
. C. W. LE C OUNT . 

South Norwalk. C o n n  

T H E  N U R S E R Y. 
A Monthly Magazine for Yonn(Je8t Re"der8. SUPERBLY 

ILL"UeTBATED w- �end ten ceuts tor a Sample N um
ber . Snbscribe NOW (1874) and get the last two nnm· 
bers of tn" year F REB. 

J OHN L. SHOREY, 
36 Bromfield Street, Boston, Mass. 

Established, 1 858 

TRADE HARX PA.TENTED. 
The best and cheapest Paint in the 

world for Iron, Tin or Wood. For sale by 
the 'l'rade everywhere. PRINCE'S METALLIC 
PAINT CO .• Manufacturers, 96 Cedar st., New York. 

e A UTION .-Purchasers and consumers are ca1'l
tioned against imit."\tiollS of our METALLIO PAINT, 
All genuine PRINCE'S METALLIC l'AIN1' will 
bear our name and trade mark on each and every 
package. Send for a circular. 

H .  W E S L E Y  P E R K I N S ,  
" S C I E N T I F I C "  E N G R A V E R 

3 1  P A R K  R O W, N .  Y .  
I L L U S T R A T I O N S  O F  E V E R Y T H I N C .  

UJ!;Sl GNING. DBA WiN G, AND l!JJV GRA VIJtl G •
• 

MAGNETS-Permanent ISteel Magnets 
of any form or size. made to order by F. C. BEACH 

�br�?';d �J
r

���'rit'tr·a:J'�Jt���eM.;��;aolh If:s:r''J: 
ments. 

SHINGLE & BARREL MACHINERY 
E VART'S I M P .  HEADING A N D  SHIN G L E SAW. 

WEib�N�Uf-6���R�?INTERS. EQUALIZERS. AND 

BAILEY GAUGE LATHE-For turning all kind. hall 
dIes and Cabinet work. Simplest and best in use. We 
manulacture a full Uno of Wood and Iren Working 
M.cblnery, Steam Engines, &c. Address 

T .  R. BAILll:Y lit; VAIL, Lockport. N. Y. 
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BAIRD' S 

FOR PRACTICAL MEN. 
--0--

My new,-revlsed and enlarged Catalogue of PRACT.I· 
CAL ANu SCIENTH'IC BOOKS-96 pages 8vo.-wlll 
be sent free of postage, to any one who wlh favor me 
wIth hiB address. 

HENRY CAREY BAIRD. 
INDUSTRIAL PUBLISHER, 

406 WALNUT STREET. Philadelphia. 

O 
26 PEMBERTON SQUARE, BOSTON, 

will furnlsb , prompt ly, 

• : lY.[�9.r!.!r�l�a�Y 
LOWEST POSSIBLE PRICES. 

Oonsistent with quality and quantity. 

SB.lliI6LIIAND BARREL MACHIN ERY.
Improved Law', Patent lIatagle and Headlnl IU,' 

Chin'!. sImplest and best In Ulle. AIsO
ii
Shlngle Headlna 

and "tave Jolnten, Stave EquallZen. eadlng Planen. 
Turners. Isc. Addren TREVOR Is Co. Lockport, N. Y. 

BANKRUPT'S SALE OF HORIZONTAL 

hand ��c�r�f���I.f!��t� ��r(n�r cI:��\�:��
nd second 

TaE YALE IRON WORKS. New Haven, Conn 

A Rare Chance to Advertise . 
Cheapest and Best Mode of Introducing 

NEW MACHINERY AND INVENTIONS . 
. . . � .  

T o  A d v e r t i s  e r s .  
During the montb of December, we shall publish a SPEOIAL edition of 100,000 copies of tile SCIENTIFIC 

AMERICAN, which will be mailed In separate wrappers and the postage prepaid to every post olilce In tbe 
UnIted States, Canada, and adjoIning provinces . 

It Is Intended that a copy of tbe paper shall reach the principal manufacturers, workers In lumber and 
Iron, railroad shops, and the works of other mechanical and chemical Industries In the United States. 
Advertisements will be taken for this extra edition, at the followIng rates : namely, 7§ cents a line 
InSide, and $1.50 a line on last page . A few notices, In tbe Business and Personal column, not exceeding 
four lines In length, wtll be Inserted at $1 50 a line . ThIs affords au unusuaUy favorable opportunity for 
advertisers to reach a cla.s of persons not accessIble In the ordInary cbannels of advertising. The 
names have been selected wltb care, snd the publishers guarantee the number Issued to be full 100.000 ; the 
postage on these copies, whlcb Is TWO THOUSAND DOLLARS , will be prepaid, tbUB Insuring the prompt for· 
warding of the papers to theIr destination. 

AdvertIsers will bear In mInd tbat thIs announcement Is for a Speeial Edition, whIch Is to be Circulated 
gratuitously among nen·subscrlbers, and that the same advertisements which appear In the regular edition, 
If ordered In tbe extra, will be seen by entirely different persons. 

E N G R A V I N G S . 
A few Illustratlons and descrIptIons of machines or articles of utility, whether they have already appeared 

In tbls paper or In other publications will be received for Insertion In this SpecIal Edition on reasonable terms . 
ADDRESS 

MUKK &. 00., Publishers, 
37 PARK ROW, NEW YORK. 

W k
At home. male or female $3� per 

or week. day or evenIng. No Capital. FIRST CLASS STATIONARY ENGINE S 

:fl II We send vain able package of all sIzes-Cast Steel Cylinders, Rods and Strap" LUDLOW VALVES. 
FRED. STONE & CO., 3 ParI< Place, New York. or a B'lnest Vertical and Portable Engines, 3 to 25 H.P. Ad 

cent return sta'::�,O�sYo::!� U3ea:ee��1��s�;:I�. ¥:n dress BLOOMfNGTON lROhT WORKS, Bloomlngton,Ill 

/ AGENTS WANTED. 

T.I:I..I!l Un1oll �.lrOIl Mills, Pinllburgh, Pa. " 
The attentlea Of Engineers and Architects Is ealled 
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Men or women. $34 a week ; Proof 
furnish.ed. Business plea�antand honor� 
able wIth no risks. A 16 page circulal' 
andValuable Samples free . .cJGr A postal
card on which to send your address 
costs but one cent Write at once to 

F. M. REED, 8TH ST. , NEW YORK. '1'ht lac' GDddo! 1I1di .11al\.lD& na.6 '45 per cenCI greater 
trength, a liner tlnlsh, andls truer to ,age,than any ether 

In use, renders It undoubtedly tbe most economical. We 
are also tbe sole manufacturen 9f the CIILlIBBATBD Cox.
LINe PAT. COlJPLlNG, and furnIsh Pulleys, Hangen, etc .. prepared to furnIsh all sizes at terms as favorable as can 

De obtaIned elsewhere. For descriptIve lithograph address 
Carnegie. KlomaB Is Co. Union Iron Mills. Plttsburgh,Pa. 

A FORTUNE FOB ALL In tbe Rubber Stamp 
Buslnes.. Address DORMAN'S 

STENOIL AND STAMP WOBKS. Baltimore, Md. 
cIIt l'! 0 cllt20 per day at home. Terms Free. Address 
4lPtJ Eo< 4lP GEO. STINSeN Is Co .. Portland, MaIne. 

A S AW THAT IS A S A.W-Self-Feeding 
cuts S inch plank same ease as 1 tnch. 1 man do 

lIke amoun t of work as 3 men . L. B. COXE & CO., 197 
Water S lreet, New York. 

Important to the Trade. 
1. A CI,ean Mucilage, 'ult.ble for pastIng Labels on 

G)q.s�. Ttn Caos, Wood, Iron a.nti Stone. 
m�'nt

T
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S. avdrofluorlc aud WhIte Acids. for Etching. 
4 .  NtcKel· Platlng Matf'rlals, Salts, Anodf's, Rouge. 
5. Glass Manufactnrers' A rttcles, Arflen1c Manpanese 

h
J!.b��;���D;��t'y����:p�r��l�o�: ���ft�

t
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oUt., Talc, AsbesrOS ,Black Leadtl'PI rare Cbemlcai • •  
7. Steel Makers' IngredIents- w olfram & Manganese. 

L. FE!1 qHl:�t�E��J;K� CO., 
HAND SAW MILL-Saves the labor of 3 

men. S. C. HILLS. 51 Courtlandt St .. New York. 
T H E  

TRADE ENGINE. 
-0-
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of Cast Steel. 
Every Engtne IndIcated. and 

!:I"a�ta'\�:t\'{��e
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e the high· 
Warra.nted lsuperior to an.Y 

:'i���f.
0rtable Engine In the 

Send for Price List and Clr· 
cular. 
HERRMAN & HERCHEr.

RODE M'F'G CO., 
Dayton, Ohio. 

MAOHINERY. 
IRON & WOOD WORKING MACHINERY 

OF EVERY DESCRIPTION. 

Cold Rolled Shafting, 
HANGERS. PULLEYS, COUPLINGS, BF,LTING 
&c. &C. Send for Illustrated Catalogue and Plica Ust 

G E 0 R G E P L A C  E & CO., 
121 Chambers & 108 Reade Sts., New York. 

I
MPORTANT FOR ALL LARGE COR PO· 
RATIONS AND MANUFACTURING CONCERNS.

l1erk's Watchman's Time Detector, cal'aola 01 
1I0ntralllng, with ,he utmost accuracy, the motIon of . 
watChman or patrelman, as the same reachel dUl'erenl 
ltatlons of hiS beat. Send for a Clreular. 

N. B.-nf.· :el:c?o:I�'lov�r:n'�i�oB��
t
g?�is. 

Partlel ualng or Belling tuess Instrumentl without au· 
t:" n'll'ft.., "'."m 111 A wn.l ¥ 11420'" "IIIP1th . ,..n"""Unao t.n 1 •• 

FOOT LATHES WITH JIG 
and CIrcular Sa w Attacbments for Amateurs and Me· 
cballiCB.  Spnd for a Circuls r. 
GOODNOW & WIGHTMAN, 28 Cornhlll, Boston , Mass. 

M�!�,"\!'� ! T!!�t2�!�§r'01l 
Saws and General Wood WorKing Machinery. 
JOHN B. SfiHENCK'S SONS 5 Mat,teawan to. .  Y. 

Send for Catalogue . ( 118 Liberty St., N.Y. City. 

E A G L E  F O O T  L A T H E S , 
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Scroll Saws-all of the neatest deSIgn and 
superIOr :tin1sh. Our catalogue descrtbes 
every tool necessary to fit out the Art!· ��� :�I!i."}��

eur, as well as the Boy. for 
��'boo(. WM. L. CHASE & CO., 

95 & 97 Liberty St., New Vork. 

$10 to $1000 Invested In Stocks & Gold pays 
200 per cent .. month. Send ior 

particulars. TUMlIBIDGE & Co .. Bankers.2 Wall St. ,N. Y .  

OTIS' SAFETY HOISTING Machinery. 
NO. 348 BB040DVfv "-#'\10&. (JO •• 

F�OR L.IiltlAL ADVICE CONCERNING Infringements and Patents consult R. B. McMAS. fER, Counsellor at Law, 9 &  11 Nassau st., Room 26,New York. Counsellor and Advocate In Patent CaBes. 

NEW & IMPROVED PAT'l'ERNS.-IIU. CliIINIIITI' TOOLll-all slzca-at low prices B. GOUlID. l'l to llBN. J. R. R. Ave .. Newark:N. J 

P A T E N T  

!��!!281�!!!t��!���1. 

g!J�� 
:'

08\ appreved stylel. 
J
fi1:d

J
I
.;.
t
tffl��IiI'l.

Pll' 
Tr7 fttreet. 24 and 8d aveRues, P1ttsblll'R'h, i'a. 1110 I. tlanal st. ClllealO. 

_ ..... tocks ot this lIb&ftlnA' In store and lor lale bJ !rOLLER DANA "" FITS. Boston, Mals. 
SE�. PLACE "".<IQ",121 Chamber • • treet • •• Y. 
PIERCR "" WBAlill.'IS. \II 'wankee. WII. 

HOW TO MAKE MONEY IN WALL ST. SAFELY . with $10 or more. PamDblpts maIled. RUMBLE � CO. , 52 Broadway, P. O . ,  Box 4,905, N. Y. 

Niagara Steam Pump. 
OJUS, B. HARDICK, 

28 Adami It .. BrooklJ1l • •• Y. 

pOOKING 
DROP Tussa 

For the BetI' and 0I&!!l'J!.., Address THE lIT.\.LBf Is PARKER PRESS ce o MIDDLIITOWN. CONN. 

WOOD-WORKING MAuHINERY GEN· 
erally. IlpeOlaltl8l .. WOOdworth Planeraand Bleb ardlon's Patent Im.JIroven Tenon MachlDes. 

Central, oorner UDlon It", Woreester.M"" •• 
Wl-THElm I RUGG Is ruCHABDSOI!f. 

Saw Arbon and etber wood workIng maehl.nery. 
II. A. WOODII MACHINE CO . . { 91Llberty st .. N. Y. : G LASS MOULDS for Fruit Jarl Lamps Send for CIrculars. etc. 67 Sudbury Ii. Bolton T Bottles, . Ink Stands,etc .• madeby HJmooltE 
Th T 11 G t I .... � PI t - !  15 years COR. WHITB AlID CBNTEB STI N Y For an' 

, e 0 - a e &' c U : ,  cture sen .. ee An thfnj! new In glas. you will require a mouhi (0 die) • •  

• 
• lJ!genlous gem ! 30 oblects t9 W- PABTIOULA.lI ATTENTION paId te MOULDS fOt lind. Address. with stamp, E. C. ABBE Y.iBu1falo. N.Y. INVENTORS. Send model or draWIDI ; Inolose stamP. 
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ANOTHER CHANGE ! 
--0---

Fifth and Last Gift Concert 
IN AID OF THE 

Pub l i c  L ib r ary o f  K e n t n c ky .  
POSTPONED TO 

November 30, 1874. 
DRAWING OERTAIN AT TRAT DATE. 

LIST OF GIFTS, 

One Grand Cash GUt . . . . . . . . . . . . . . . . . . . . . 8��0.000 
One Grand Cash Gift. . . . .  . . . . . . . . . . . . . . . . 100,006 
One Grand Cask Gift. . . . . . . . . . . . . . . . . . . .  .,.�.OOO 
One Grand Cash Gift. . . . . . . . . . . . . . . . . . . .  �O . O O O  
O n e  Grand Cash Gift. . . . . . . . . . . . . . . . .. . . .  ��.OOO 

Ii Cash Gifts, $�O.OOO each . . .. 100.000 
10 Cash Gifts, 1 4.000 each . . . . 140.000 
1� Cash Gifts, 10.000 each . . . .  1�0.000 
llO Cash Gifts, �.OOO each. . . .  1 00,000 
ll3 Cuh Gift... 4.000 each. . . .  100.000 
30 Cash Gifts. 3.000 each . . . .  90.00() 
30 Cash Gifts, ll.OOO each . .  1 00,000 

100 Cash Gifts, 1,000 each . . .  100.000 
ll40 Cash Gifts, 300 each . . .  120.000 
1i00 Cash Gifts, 100 each . .. �O.OOO 19,000 Cash Gifts, �o each . . . . 9�0. 0 00 

GrandTotal,llO.OOO Glfts,all eash,ll,300,000 

PRICE OF TICK.ETS. 

Whole Ticket. 
Halve • •  

$ 50 
2 6  

6 
600 

1 ,000 

Tenths, or each Coupon 
1 1  Whole Ticket. cor 
22� Ticket. Cor • 

For TIckets and Information, Address 
THO. E. BRA.MLETTE, 

A.gent and Mana&,er 

1'I1bllc LIbrary BUilding, LouIsville. Ky 
orTHOMAB H. HAYS & CO. 

609 Broadway, N. Y 

O UR COV�RING FOR BOILERS AND PIPES saves Twenty p�r Cont In Fuel 
OUR FELT, CEME.N T, AND PAiNT FOR ROOFS Is the best In the market. 

Asbestos r!!�J.Rl
t 
e..�: y 

O o r r u g a t e d  I r o n , 
Iron BUlldlng"

i.
RoOf.

b
shutter., &c. 

Send fOr.:g��ul�r�� 
N 

Il�Jlg,�5
&
D�;>�l ��w York 

PORTABLE STEAM ENtlIN.ES, COM.Bll;· Ing the maXimum of elllClency, darabllIty and econ. )my. with the l!l!nlmum of weIght and price. They are IVId9l1' and favorably ka9WD,morethan l.000 belng ln 188. All warranted satisfactory or no sale. Descriptive lirCulan lent On application. AddrelS TBR J. C. HOADLBY CO. Lawrence, x-

R
ICH.A.BDSON, MER1.A.M & CO, 
Uanufacturen of the latest Improved Patent Dan. e B and Woodworth Planing Machines, MatchIng, Sash md molding, Tenoning, MortisIng, Boring, ShapIng Ver .. leal, and Ckcnlar Be·sawlng Machllles, Saw Mills: Saw �.bors, SCroll Saws ... Rallway, Cut·off, and Rlp.saw U ... hunes,_ Spoke and wood Turning Lathes, and varlou. ltber Kinds of Wood·worklng MaohlDery. Cataloguel IoIld price lists lent on application. Manufactory Wor ,ester. U"".. Warehouse un LllIert,. st. New York. 17 

IRON BRIDGES-CLARKE REEVES & Co PH<ENIXVILLE BRIDGE WORKS. Olilce 410 Wai! ant Street, Philadelphia Pa. ' 
llPeclaltles-Aecurate WOrkmanShlp-Pobcenlx COlumns -Use Of double relined Iron. No welds . All work lone on tbe premises, from ore to lInlsbed bridges Illustrated Album mailed on receipt of 75 cents. 

• 

$77 A WEEK to Male and �'emale Agen ts, In their localtty. Costs NOTHING to try It. Parttculars FREE. P. O. VICKERY & CO •• Augusta, Me. 

"'" � � 4 5 " 1 6" '1 10 " 12 • • • • • • • • • • • •  
/.:: 14 ' 'j  ' 6  /J l is  IJ 2 0  Z1 1 '  'J. }  14 lJ . . . . . . . . . . . . .  
., 5 2 7  2, 2 ? 1" II .N.1i N If J J5 ' 1 1�t94{141 . . . . . . . . . . . . . . .  . �L il.4 � ": "" .' ''.'.P .' �/ . ' ' ' '  l 

SCREW CRASERS. J.JIULL GA UGE. 

One paIr of Cbasers sent free to any addl'ess for 750., 
:O, 12. 14, 16, IB, 20. 22, 2 1. 26

1
28, 30. 32. 36. 40. 48 threads to la. 

Drill Gauge, Indlspensab e to all who u.e TwIst Dr1ll8, 
,ent free b.l' mall for $1 .50. Price LIst af Small Tools fr�e. 
GOODNOW & WIGHfMAN. 2 3  Cornh1ll, Bostou, MSBS. 
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�@:��tti�em�t�, 
--Bae"�P�ie-�"":-:-;-;;;-�81:0(rillln;. � 

I n.ht. Pewe .. • • • .. • • ,.� eentfl B line. 
E"(lra"inU' ""., ftead ad�erti.erMnUi at tM sarM rate per 

ine. Ol) mea8Ur�tne1,,1. lZ8 tM letter press. Ad:llernsement8 

ffl'llst be rece�l1ed at publtcatton ot/lCe as early as Friday 

mo'l rdn(1 to appear in nezt itIl8UA. 

b OARD OF PUB LIC WORKS, CITY O F  
[) " F \V  Y o r k  R l{tn ct l ll s t  8. D f.luli.l  Tf'J'ort : - ' i  The 

B A [{T L E  r 'l'  L .:l .b:I P S  m e e t. wltl"t gen eral fa vor. Ap pIt·  
(H1tl0ns vre  m>l.de hy pr o pcl t y b oJ d ers a l m o s t  df',1ly f o r  
Tll f 1 r  t" reeI,lOI: I n  p l a c t:'  o r  tu e s q !J !l r e  la ,ul p s .  T h l'  cost  
for k e e pi n g  t h e  Ban1 e ' t  Lam D �  t o  r c o atr i s  n early 5(J p . r 
c .... n t l e� � . "  S ' g n e d G R O .  M .  V �N t-. 0 1{.T. Cumm1s81011 r r , 
C11 ' Zl'DS  can � e e  he I m p r ovem en t. a n d  �outI a � t  hy I O () 1\ · 
l u g  <lot t I l e  8 a r t l e t t  eN i� W )  ' . B o u l evard" L 'l m p s  n o w  b � 
t D g  placed u D o n  u p per ( N e w )  B r o a d way, 3 H h  f a  5�� 

BLAKE'8 PATEN'.!.' 
Stone and Ore Breaker 

'l'ht:, glmplest; most durable 3.nd eflectlv\ 
IG"EA" PUMP now In use, WUJ pump grlttl 
01 mU ddy water witltout wear or injury to< 
It. part.. [t cannot get out at order. 

B r a n e il  D . , o , . , 
11 Pembt!rtoL. Square, Boston , Mass. 
132'i Market St., Phl 1 .delphla, Pa. 
S! W ell, Street, ChIC8!(O, Ill. 
South W esterL Exp o s l t ton. New Orleanll. 
-ill & �13 �f}rt.li Secrmo St • .  St. Louts . Mo 

TURllI�E 

WatBr Wheels. 
IH ore ttJan f o a r  t1mes a� 

many of Jame� Llcfle.t's 1m 
r�'�Wt�e�I'�����p�'��R���t��� any o ther kind,  24 81zefo 
man e,  rang-tn? from 5�4 t o  
9tl inches diamet er , undeI 
n �a.ds from 1 to 240 feet. 
Succe�siul for every pur· 
PQse . Large new pampillet, 
tbe fin est ever published,  g��;aiJbin�

n�6� llR:t�::t1cig8� sen t free to pa rti es ill te-r· 
eBTect i n  wa.ter power. 

J AM E S  LEF �'EL & CO. , 
Springfiel a ,  Ohi o , & 109 L l b 
P I t y  St .. N e w  Y o rJr CHy, 

W �l��� Pa��T�tH��l' S�ll ���Jlba���� $�.��_ ��Oo��J(���,�,�)�O 
A ddress  N U N - C O N D U C T O a. Baltlmore, p, O. Box 62j, 

YOCOjl S GHA.'l'E B ARS, whpn reph eing 
fl OY  o l b er kin d ,  have n evpr fnned to e[l ,llt�  tl' f i r  

C O l- I,  w lJ e n  pro p e r l y  U P f' U .  HiON & J::H< A S S  F O U N D R Y  
Drill S ,  r '::i t ,  bd o w 1 1 7  N .  S t' (;ona S t . ,  Phllad t' J ph : a ,  hl. . 

Working lWodels 
A n d  Exp erimental .M achIJJery. M ' ;ta l . or W oo d , made to order ", J �' ,  " E RN E R. 6 2  Center St . . N .Y. 

\!II t' :t I!. � � 
Mill FurnishingWorks 
�flh���n��.gp��t[;;b!teh�lR�,1��u1t:1L�t:�litn��.ep��::r�,��rn 
PICK5, Water Wheds PU l l eys Qnd G eartng,  spectall;s· 
adapte;d to flour m i l l s .  Seud for catalogue . .J 1', t\1 n Y f<  � �I IN R'lff81 " .  N. y ,  

Munn & Co , ' S  Patent Offices , 

Established 1846. 
The Oldest Agency for Soliciting' Patents 

i n  the United States. 
TWENTY-EI G lll YEA RS' EXPERIENOE. 

mORE PA TENTS have been secured through 
this agency, at home and abroad, than through any other in 

he world. 
SIX'J' 't{ '[,HOTJ S ,� N D  inventors haye availed 

themselves of 1l unn & Co.�s services in examining their in
Yentions, find procuring their patents. 

They employ as tlH'ir assi:;;tants a COl'P8 ot the nlOf't fiX 
pericneed m en as examiners, specification ,YritCl'R, and 
ill'aftsffiell that enn be found, m any of whom havp hf�e� He .. 
('cted from the rank" of the Patent Offic,'. 

)!UNN & CO., in connection with the publication onhe 
SCIRNTIF'I C A MERICAN, eontinne to examine inventiollR. 
confbr with in ventol's, prepure dra\vings, specification�, and 
�8jgnmcnts,attend to filing applications in the Pattmt Office 
paying t.he govern ment fCQs, and watch each case step by 
fltep ,,,hUe pemling befor-e the examiner. This is done 
through their brunch officc,corner �� and 7th Streets, Wash
ngton. They also prepare and me eaveats, procure det'.ign 

p:�tents, trademarks, and reisslles, attend to rejeeted eases 
prepared by the inv(�ntol' 01' oiher attorneys) procure eopy-

1'1ghtR, attend to intcrfel'encC'l-i, give written opinion� on 
mattE'rs of infring'cment� furnish eopies of' pntents: in fact 
attend to every bl'HJH.',h of patent busine�s hoth in this and 
n foreign eountrics. 

Paten ts obtained in Canad a, England, lj'ranee, Belgium 
Germany, "Russia, Prussial Spain, Portnga.l, the Britii4h 
Colonies, and all other (�untrie8 where paVmts are 
granted. 

A special notic:J is made in the SorENTllfIC AMEUICAN ot 

f,U inventions patented through this A gency, with the 

name and residence of tho patente8. Patents are often 

sold, in part or whole, to porsons attracted to the j.uvention 
by such notice 

A pamphlet 01' 110 pages, containing the laws and full di

ections for obtaining United States patents, al so a circular 

pertaining exclusively to Foreign Patents, stating cost .for 
ea.ch country, time granted, etc., sent free. Address 

lU U N N &; CO • •  
l'ui ,lishers SCIENTIFIC AMERICAN, 

3 7  Park H o w ,  N. Y. 
BRANon OFFICE-Corner Ii' and 7 th Streets 

Washington D. C 

J dtuti!it �mtdtau. 
MORRIS, TA SKER & 00.,  

PAS CAL IRON WORKS: PHILADELPHIA, 
TASKER IRON WORKS, NEWCA STLE, DELAWARE, 

OFFICE . . _ . _ _  , . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . .  FIF1'H AND TA SKER S TREETS. PHTLADELPHIA. 

Z��fg� 1�E 1�1�}f1fZ fj�}f : : : : : : : : : : : : : : : : : :  : : : : : : : : : :  : : : : : : : : : : : : : : : : : :  :-'!.'iio1•5 3/1 (jffvfJ/WJli:j'lJ;o�?J1/fi. 
Mall Ufacrurers Of Wrougll t  Iron Welded Tubes , pla1n,  galvanize d ,  and rubber c,-,ated, l o r  g a s .  steam a n d  wateI'. 

Lal ' ·Welded ChaJ coal Iron Boi l e r  Tubes ,  01 1 ·  Well TubIng' aDd CaSing , G as a H u  S ( (, :l,lll Fl l ti r  gs, Brass \'alves and 
Cocks, Gas a n d  Steam Fi tters ' T001s, Cast Ir o n  (Jas and Wa, t e r  PIp e ,  :::\treet Lamp l'oEllS and Lanterns, Impro Vl. d  
Coal Gao Apparatns,  & c .  rrT 1Ve wo ulll call the 

Especial Attention to our Patent Vulcanized Rubb er-c oated Tube , 
T HOM AS T .  TAHKER, JR. STRPIlE N  1'.  M. TASKER. 

H. W, JOHN S' P A.TEN I' 

ASBESTOS MATERIALS 
ASBES T O S  l W O FTN G. for ,teeD or fiat r n o fs in all cllmMe s .  

ASBE S rOs l�OO F i N G  ['A I N T ,  a str l c t l .v fire'  class  articl e ,  rIch color and auperlor b o u y .  
A B B li; : �d 08 PA I �  1' S ,  a. 1 l  colors  for  g e rJ eral  p U r p O S 8f..l , tD c8 n s , k � gs , alJ d barre l S .  

ASB fi� S fOS S O l  L E R  F E L  1 1 � G ,  btl e a t h'ng aD a  Lin i n g  Fe l t, s ,  g e n t  r a l  R v o fi n g  Ma tertale, e t c .  
Th p s e  M a t p riHls a r e  pr e n a T e d  r e a dy fnr usp,  a n d  can be r a !l< t l y  t p p lied  hy arl Y o n e  Sfm d 1 0r d t Elcrl f)t,tve Pam� 

p b l e t 3 ,  rrH � e  L i n s ,  J n sfructtons,  t t c .  Li beral I n duce m en t s  to Gen e J a l  j}l ercllants �nd JJen leTs. 
((W"" CAUTION .-T h e  pll b l 1 13  a r e  here by (�:l u "" o n ('(:1  >-l g a i nst p n rch !l @1 u g c-r using a n y  mlt t e r!al s  for t h e  a bove or 

s lll1 1 1 e. r  purp o .<: e 8 ,  p ur p o rt i n g t o  c o u tam ASBESTOS, unless they bear o ur n e lUe au G.  date s or pa tertts . 

Patentee and Sole lUan nfacturer, l H W, JOHNS, 87 Mal' den Lane, N. Y. ��Sl'ABLI8IIED 1858. \" • 

SUPER-BEA TEB.S 
Save fuel , and supply D R Y  steq,m . Att achpd to boners 
orset in f,eparate 'fnrnace_  H. -: ����LS�� ���ni�:k.. 

P t For tcst1ng Ovens, Bon� yrome ers. er !lues, Blast furnaces, 
Super- heated. Steam , 011 St!lls, & c .  

Address ME l'. KY W. BULKLEY, 
98 LftJertv St .. New Y ork. 

WIRE BOPB. 
Jolin W. Msson & C o . " J3 fiJ oadway, Nt'w York . 

PORTLAND CEMENT 
A l1'l:l.ct,lcaJ Treatise on Cemen t. furntshed PEER. 

s. L. Merchant & Co. 76 Soutb St ., New Y erk. 

� 
Th e Most  Powerful. and the Only TI�ht 

W
BUAYINA, Shu t t I n g ,  Good ParI Gate TUrh l n e  ever 

made. Pri ell 01 small wbeels to snit 
the Urnes . Sen d a.ddress to 

A. M. SvV AIN, 
North Chelmsford, Ma ••• -------

A_ MechanicalSensation 
ba, been crea t e d  by NE WMAN'S EMER Y PLANER. 
now b e 1 n g- t x hH ) 1 t e a  {I,{. t h e  }l'airjj ot t h e  A mf' flCan RIl (! 
Fra nklin I n s tltut e s .  Send tor illust rated circulars to the 
sole General AgE: nt� . 

The Tan ite 00., 
S TR O UDSB UR G ,  MONROE CO . . l'A. 

S A W S  
A 1 $1 00 \ A 
wi !!.plt!. w 

$100. 00 GtlLD PREM I UM aI d  Fi rst PR , ZE SI L V E R  M ED A L, for 

the BE",T C I RC ULA R 8A W, at the Gr e.t N a t i o n a l  In dustrI al Exposi tion . belo 
at Cmcl n o f'l t1 ,  18';4,  a t t er two 8f'parste contests , o c c u p y i n g  sJx d a y s .  Also,  the FI RST 

PREIUIU:lI SIL VER MEDAl. for the BEIST C R O SS- C U T  SAWS was 
a w arded to 

S A. W S  
l<i ?tf E H S O N , F O R D  & 0 0 . ,  

B R A  VE R .P A L L S .  P A . 
W' Send for PHICE LIST ot their DAMASCUS TE �IPERED SAWS, an(l Circular co nt�lnlng full particu

lars of the great conte s t .  

Salamander 
FBltin[ 

the o n l y  1ndestJ u c t l b J e  cQvcrlng for boilers 
sttum and hot· bla�t p ' pr s .  

A. G .  M I L L S ,  Manager. 2 3  D e y  St . ,  N .Y .  

REYNOLDS & CO . 
�1ANUF'ACT UHE 

H A R D I C K  

S T E A M  P U M P, 
98 to S7 Pearl St .. Brooklyn, N. l .  

Manufactu red solely bY 
Hubbard & Aller. 

ENGINES AND BOILEIl.S, 

PuUeYI8., 81wjting and H{mge1'8 
(l Sllecialty. 

SClj'ews & Bolts --------_._-------

For M.Rchinery of every variety. 
ALSO 

Bridge and Roof Bolts. 
STEEL &: IRON SET SCREWS ' 
A .speoialty. Also, Small Articled � 
for Patentees, in great n um bers, at 

No. 145 East �t . . N ew Raven, Conn 

F R E E �I A N  & B U R R, 

THE CEl EBRATED DIAMOND SOLID 
I£MERY W HEEL, Pat . l£mf' ry W h eel 
M a c h i n ery and Au t omat l c  K lI t t e  
G r m d  r s ,  f o r  t h e  l a p l d  M. U p e t t eet  grindIng of Pla:ner,  P<;J p e r  l] at t er,  
and Leather S p ll H l v g K n lveB,  man· 
ufactured by the A MERICAN TWIST 

. DRILL C o . , W oO n � o c ti d ,  H 1 .  
C'nHell St . .  W .  R.  JARBOE, Agent. 

90 W e l li n g ton St l'l'(: r ,Mon trr a.l . 

CLOTHING WAREHOUSES, 
138 & 140 Fulton St., N .  Y. 

1":"iI-lEEIUAN & BURR ava1l1 n g  tbemse lve s of H l e  u n u � u il.l  arlvant sl?f'P c fi€ l e d  by t Il e  great d r plf S&ioll lIl. trade 
-.; R l Hl (j t' (; l l n e  1� priCts. �p en the season with a much L A. tl.GER. S r O O K  th3.U ever b�fore, and �re sellin g a t  

vety LO W PRICJ,<;�. 

SUITS, $10.  

SUITS, $20. 

SUITS, $30. 

SUITS, MO. 

SUITS, $50. 

SUITS, $60. 

(J . 
'1'0 Order or Ready-lUnde, of� ' i1tp U lsters, Sacks, f\��\ " BOYS' STI lTS, $5,  

BOYS' S
UITS, $8,  

BOYS' SUITS, $10. 

BOYS' SUITS, $12. 

BOYS' SUITS, $15 ,  

BOYS' S
UITS, $20, 

11'004,8. Capes. \\�t'\a 
, 

$5, $8. $10, $12, $15, $20. $30, $40. 

� &� t\\\\� � Fo r BOY�, ., . �I/COA ��� S3, ��:> ,  $10, $1;.> ,  l!i'�.O, J';f 1', � To Order 0" Iteady.Made. !1: 

COUNTRY 1 
ORDERS, . J  

o ���t�� ���1 ���!�"ff t:tO:,�i�e�11
e
nrt,;ble�tr�r�t�: 1�Y:11��J'�'��fg�k:����;:'�:�o 

ord P r  direct from us, with the cert ainty of  receivi n g  the most l-" En !i J� C T  }I'l l'  A T T AiS· 
A C U E .  

It'{J����, ��Ol;.F��!A�;�lil��c�����' Samples o f  Good1i, Book of  �"ash!on8 , and 

-------
T A N N A T E  O F  S O D A  

BOILE:R S C A L I<:  P P. /< V I<: NTIVE-JoB G HOJERt & 
Co . ,  Mad1son, In d .  Agenc'e.'I' :  R, . 1:1 .  Lee,  T1tus v t 1 1 e . Pa . j  
Owen s , Lan e & O v er [!J B.chille Co • • S t .  LoU l s ,  M o . j  W hit· 
miD & B U ffe l 1 ,  Ll t : l e  �'u.l 1 S ,  N .  Y. ;  Warden ,  MctJel1and 
& Co , C l I wi n n ati, 0. : H .  H .  f b l'rl � O D ,  I'Z ashvl11e, Ten r:! .; 81nzlCh ,  Han k i n  &, CIJ .• E V 6.D El vf1 I p. .  In d . ; H. Puf11ey 
C O l l'man, New ! )rJ eaD s.  L a , . 1 •. Stanley & C o . ,  31 St.PauJ 
st. Ba l L lmore Md"Babcock & W l l cox,30 Cortlandt .t.N Y ----------- ----------,-

MACHINIST'S TOOLS, 
EXTRA HEAVY AND IMPROVED PA'l'TF.RNS. 

LUCI US W. POND, lli A N U F A UTU RER. 
Worcester. 111� s�. 

WA RER O OJ1fS. 98 LIBER 1 Y  ST., h .  Y. 
liT Lathes, Planer8, Bor�')lg .l'Jills, Drill,� and Gear Cut

ter8 a Specialty. 

ants' StrBtchBf 
--0-(OVER 20,000 IN USE). 
-'0--

A s i m p l e  devl c {,) for taktng o n t  kne e 
forms a l ! d  w rinklE'S from pan t s .  PIl ee t : 
Blaek W alnut u n d  N i C K e l  PJIl"t'd Fir d ci h .  

t n g  . . . • . • . . . . • • • • . • • . • • • • • • • .  $2. 00 per s e t  
Oa b:  a n d  J a p ll.n D NL  . . . .  , . . . . .  1 . ,5 " 
W f' l ghtl'l t,o El ui t.  the b oxes . . .  , . 50 u 

Sompl!  S B t' n t  to a ll Y  to w n h� U. S on 
rerelpr. of ' b e  anJOuo t. Agents wautf d 1n 
evuy cl l y  1n t il e  U n i o n  

P .  D B: L  V ALLE H ALSEY, 
lZ'� Ghurcb St , N e w  YOlk. 

-ST:EAM BOILER AND .PIPE 

COVEBIITG 

Advertlalnl! Agent. addru" 

Ma c h i n i s ts 
TOOLS, 

O:l! A. L L  f!:I'NDfJ., 
-i!.jJDRE::;� :; 

1118 thl1mbers S'(, 
____ --..:��:::.... ________ ����::Wr �o".lt BVUiihiJ U b' l' ,, 'l'cN 'l' U N IV J.;;Rt'I_'l.L Eu" 
01d C����·

l�!? F�·�'� \S�;:����:��s(� !8.� ��h��'j19::J,t �?J��: 
Corn t UJ(J Cob Tobacco, S[Juff, t;ug&.r, Sal t s ,  R0 0 1 B ,  
S p I ces ,  Co ffe e ,  Coco a·uu t ,  �' l a x  s t.' e d ,  A�begtos . �' c . , a nd 
����i�� r�rJCI�\�i,�J I��:'I

·P��t(! �)d�ttlri� ,ID&�.8. l6'��' \�: T H OMSO N ,  Sll cce s sor to .J Al\I l£ S  BOGABD U S ,  c o t n er of \"\'hite  alj(1 Elm S1S . . N e w  Yorh: . 

HARTFORD 
STEAM B O I LER. 

Inspeotion &; Insurance 
COMPAN Yo 

J .  M. AUXIN, Pres't, 
H A "1: T }' 0 1:. j) , C O N  N .  

Boston. NBW York, Ch icagO 
13& 15 Custom Honse at.. 30 G(Jld St. 116 Ll\ke 8t 

HUSSEY, "VJ�LLS & CO. ,  
O�'FICE AND WOHKS.  PENN AVli:NUF, & 17TH ::;').' 

PI'l'l'SB l i RG H ,  Pl .. .  , 
�hmllfach1rl.il'R  of all descrtrtlon� or 

CAS.T ST_EEL, 
Illclu dJ n g  tue H Granite"  bra nd for Edge Tools. 

Particular attenttun gh'en to the DlI.1nufacture of 
C AS'r S 1' E E L  T E ETH, 

g�r:"lrf��le�rt�g � j1�l'I,�:� IIt��E�;h t�� ����f�g� 
turl- d ull der tIlt! S l M O ;\l D 8  tlnO PE n S O N"  Pat c u t s ,  n� 
c f' n t l Y  purch ased, by Wlll(  11 t l"{)(' f b::: p erfect t"!!1i t orILity 
of shape and snperlo1 exc. ;.: l 1 cTIce uJ' temoer are '.,. � 
ta1neu..  - ----

011 THE 
SCIENTIFIC AMERICAN. 

FOR 1 875 .  
THE MOST POPULAR SCIEN TIFIC PAPEli. 

IN :rHE WORLD. 
I'HIRI'IB1'IJ YfiJA R. 

VOLUME XXXU -NEW SERIES. 
'l'he publlshe .. 01 the SCIENTIFIC AM I£ Ri CAN beg 

to anno unce that on thE:: first day of Jan uary, 1875, a 
new volume commences. It w1l1 continue tv he the aim 
of the publlsbers to render the contellt8 of thE:; new 
volume more '''tractIVe and useful than allY 01 ItA pre 
decessora. 

To the Mechanu and Manufacturer ! 
No person engaged in any ot the mechan1cal pursuIts 

ShQuld thtnk of dotng without th{: SCIENTIF 10 AMR:RI .. 
CAll . Every number contaIns from a1.� to ten engraVings 
01 n e w  machines a n d  inventions whtch cannot be foun d 
in any ot,her rmbl1catlor, . 

It is the N08! POpUlM' Pape,]' in tlw World I 
havi ng the larg e t i I e u l u r i o n  of n e arly 50,000 per week 1 

A YCS;l"'S ll llI,} bers c0uti.Un o ver 800 pages aua sevorli,t 
hundred eng-rfl.viugs of uew maehln e s ,  useful £t.nd nove 
tnvent1 on8�  ml�nllfacturlng esta hl1s11mentB,  tools. and 
processes.  

The SCIENTIFIC AMEHlGAN Is devoted to the mter · 
eats of Popuh!,r Sel encf3, the Mechan1C Arts, Manufac .. 
tures, Invenl:1ons ,Agrlcultnre .Commerce,  and t h e  tndu5 
t�lfl.l P Ul'SUlt�.: generally ; unu 1t 113 valuab l e  and tnstr n e  .. 
liye not only tn the Wor�8hop and Manui\lctory, lmt a. Lh'> 
tn. the Honsehold. the L1brm'Y . li.n d  the !{radl n g  Hoo n 

By the TI '2 W  law,  the postage must be p a i r. tn adVllnr.e 
In New ·�{or k l  t)y t!H� p ubli!::twrs � a n d  the sulH:cr1ner taen 
I'et�E..ives the pap!; !  by ma.tI rre(' of  chargt. 

'l'E RMS. 
One copy, 0110 yea! ( p o s t a g e  Included) ' � U ' . H . _  3 .2� 
Une copy, stx month::: (postage tncluded) . • • • • • •  1 . 1.:i'l  

Ono cop}" three monthli (pos tage l n clud e d) . • • •  1 . 00  
One copy of SCien t 1 f1 c  Amerlc!tn t o r  o n e  year ,aud 

one copy 01 eRg-raving,  " Mell of !"TogreS I3 "  • •  lO,UII 
One copy of Sclemllle American lor o n e  year ,and 

one copy 01 . .  8c1cIJCtl fl.ecord " for 1874. � • • • •  5 50 
Remit by ()ostal ordel , draft 01 express. 

Address aU lett,er8 a.nd. maRe aU l' ,Jst Otlieo Ordel! !. 1 1  
trans payable to 

MUNN &. CO., 
37 P AB K  ROW , NEW YORK. 

THE " Scientific American " III printtto Wl1;O 
CHA S .  EN .E U  J UHNSON &0 CU,'S INK l'en�b �nd 

!.omb",d at' .. l'lt1II\d�II>h1'" and 59 Gold St .. .New .r"r". 
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