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GRAND CENTRAL DEPOT SIGNAL SYSTEM. 

Three great railroads have their termini in the Grand 
Central Depot, located on 42d street, in New York city. 
An illustration and description of this immense structure 
have already appeared in these columns. With the excep' 
tion 01 the interval between 1: 10 and 3 : 40 in the morning, 
and of fifty minutes at noon, no period of fifteen minutes 
elapses in which some train does not depart or arrive via 
the Harlem, the Hudson River, or the New York, Hartford 
and New Haven road. One hundred and eighteen regular, 
and from ten to fifteen extra, trains daily pass, in one dirtc· 
tion or the other ove:: the tracks on the underground road 
between 53d street and Harlem bridge, a distance of nearly 

four and a half miles. Barely two minutes sometimes in· 
tervenes between the 
departure of one train 
and the incoming of 
another, and three 
trains often start at 
intervals of fi ve mi­
nutes apart. 

It is obvious that, 
in order to prevent 
confusion and acci· 
dent, the movements 
of each and every one 
of these trains, while 
tn.veling between the 
points named, must 
be governed with abo 
solute certainty. Add 
to this that crowd af· 
ter crowd of passen· 
gers must be admitted 
from the reception 
room to .the outgoing 
cars at exactly the 
proper time, and the 
checking of their bag­
gage must be stopped 
in time to insure its 
despatch. by the pro' 
per trains; and the rea­
der will have formed 
some faint idea of the 
perfect system WhICh 
Dlust t:xist for the mao 
nagement of the mao 
chinery of the great 
depot and its ap· 
proaches. To indi­
cate the salient points 
of this s, stem is the 
object of the present 
article; and in the ac 
companying illustra· 
tions are represented 
such devices pertain. 
ing thereto as are in­
terestmg, both iu res· 
pect to ingenuity of 
design and mechani­
cal novelty 
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yet attached . . T,he despatcher touches a button, the sound 
of a bell is heard, the heavy doors of the waiting room fly 
open, and the passengers crowd upon the cars. Fifteen min· 
utes elapse: the operator presses another button, a gon 
strikes in the baggage room, and the checking is stopped. 
Belated individuals who wish to depart by that train must 
go minus their baggage. Now the operator watches the 
clock closely ; three minutes pass, and then a sharp peal rings 
out from a bell close beside him. The minute hand points 
to 4: 28, and the incoming train has reached 64th street and 
is signaling its own approach. The sound continues for half 
a minute, then stops; the train is at 55th street. and the fin· 
ger of the despatcher at once presses another button. If we 
were on the arriving locomotive, we should see a green disk 

[88.20 per Annum. 
[POSTAGE PREPAID.] 

arriving train now rushes in, its passengers disembark, and 
at the sound of the bell from the despatcher, a locomotive 
kept for the purpose, couples on and drags the empty cars 
out of the depot. 

We have accounted for twenty.one minutes, during which 
one train has left and one arrived ; the reader may imagine 
the celerity and certainty of the work when we add that, 
within the fifteen minutes which we recently spent in the 
despatcher's cabin, three trains on three different roads were 
started and three received, all at different times and without 
the slightest confusion. 

The electric bells about the depot being of simple and well 
known construction, and sounded by the establishing of the 
current wh.m the buttons are preEsed, need no elucidation ; 

a n d  therefore t h e  
points r e m  a i n i n g 
which require expla. 
nation are those rela. 
tive to the movement 
of the flying switch 
and danger signals by 
the despatcher, and 
also as regards the in. 
dicator w h i c h an­
Dounced the passage 
of the train over the 
crossing. This brings 
us to the second branch 
of our suhject. 

The system as a 
whole may be divided GRAND CRNTRAL DEPOT.-TRAIN DESPATCHER'S OFFICE. 

The electro.magnet. 
ic way signals a n d  
their operations are 
represented in Fig. 3. 
The signal is a disk 
made of metal, painted 
red, and inclosing a 
circle of red glass. 
This is supported on 
a shaft, shown upright 
(it may be horizontal, 
or in fact in any posi .. 
tion), which, by the 
gearing and weight 
shown at A, is rotated 
through the unwind. 
ing of the cord wound 
about the barrel of the 
larger gear wheel. The 
disk may be turned to 
present its full face or 
only its eage in any 
direction, in one case 
shOwing its full color 
andsignaling"danger,' 
in the other being al. 
most invisible and al. 
lowing the aperture of 
the frame or box in 
which it iii placed to 
appear empty, mean. 
ing the reverse, or 
"clear road." It is obvi. 
ous that, in order to 
govern the disk so that 
it must always appear 

into three really distinct though closely interwoven parts: 
first, the means whereby trains are received and despatched, 
and also the internal operations of the depot controlled ; sec· 
oud ,  the electro-magnetic way signals ;  and third, the novel 
interlocking apparatus for switches and crossings. For the 
sake of clearness, we shall begin with the first, mentioning 
merely results, and leaving the explanation of the same to 
consideration in connection with the other two topics. 

Located far up on the north wall of the depot, the view 
from its broad window extending over the intricate network 
of rails into which the various tracks diverge, is a small 
cabin. the interior appearance of which the reader has before 
him in the largest of the engravings herewith given, Fig. 1. 
On the wall hang signal indicators and bells, time tables, and 
a huge clock. On the table before the single occupa�t are a 
telegraph instrument, a record book, II.nd three rows of ivory 
buttons, twenty in all. This is the despatcher's office, and 
here, by pressing the buttons or manipulating the telegraph 
key, he controls the movement of every train going or com· 
ing, the buttons, through simple electric bells, governing 
everything near and about the depot, the key transmitting 
instructions to far-off points. By way of illustration, we 
suppose that one train is to start at 4: 30, and that another 
will arrive at 4: 31 o'clock. It is now just 4: 10, the passen· 
gers are congreg9.ted in the waiting room, the cars are in 
place ; and the en�ine, with steam up, is standing outside, not 

before us, or at night the flash of a green light, meaning that 
everything is ready for the flying switch jus� outside the 
depot, by which the engine is to clear itself from the train, 
the cars entering the depot by their own momentum. Now 
it is 4: 29; down goes another button ; a bell on a post beside 
the locomotive waiting outside rings for the engineer to back 
in and couple on. Hardly ten seconds elapse before a sharp 
" ting " calls the operator's attention to the fact that the 
pointer arm of the indicator on the wall has swung over 
from " clear " to " block. " The arriving train is on the 
53d street crossing. The clock says 4: 30; again a button is 
pressed, the doors of the waiting room are slamml'd shut, 
there is a few seconds' delay for the tardy ones on the plat. 
forms to board the caTS, and then the train moves slowly out 
of the depot. The indicator pointer still shows " block, " 
and if the outgoing train rontinues its course a disastrous 
meeting on the crossing may result. The despatcher reo 
mains passive, however, for he knows that the signal be· 
tween that train and the crossing is normally at " danger," 
and that the engineer will certainly come to a stop, and wait 
until the red disk is turned. The delay is but for a second, 
for the indicator bell almost instantly sounds again, the arm 
swings over to " clear," and the proper button iii immedi· 
ately touched. A distant cloud of steam can be seen for a 
moment, and the outgoing train is oft' again. Pressing an· 
other button, the operator restores the danger signal. The 

in one of the two positions-that is, full face 01: on edge­
mechanism is required which will allow it to be rotated by 
the weight exactly one quarter revolution at a time, and no 
more nor less. This apparatus is found in the simple electro· 
magnetic device shown. Just below the disk, and rigidly 
secund to the shaft, are four arms having downward end 
projections, B. Also fixed on the shaft and further down 
is a.cam, carrying beneath it two short vertical pins. The­
latter, a� the shaft revolves, strike certam leaf springs, 
which will be seen on the circular stage, C, which is located 
just above the frame which carries the electro·magnet, D. 
The armature, E, of the magnet is hinged at one side, and S()I 
plac�d that, when not attracted by the magnet, and conse­
quently held outward by a suitable spring, the projections, 
B, strike against it as shown in the engraving, so holding" 
the disk stationary. The construction is such, however, tha� 
when the circuit is closed by any means, through one of theo 
springs on the circular stage, C, and the pin on the cam of 
the disk shaft, then the magnet will become active, the 
armature be drawn in, and the projection freed, when of 
course the action of the weight will revolve the disk. But 
as the latter revolves, the pin on the cam will pass clear of 
the spring on the stage ; the current will then be broken, and 
the armature will By back in time to intercept the next pro­
jection, B, preventing further movement of the disk, which 

(Oontinued on page 402.) 
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THE OBIGIN OF LIFE. 

Whether the line of experimental investigation adopted 
by B.istian and other students of spontaneo1ls generation 
will ever lead to a convincing demonstration of the origin 
of life de novo is very e.oubtful. However fine the appara· 
tus employed, however exacting the precautions against the 
!!llip ping in of germs from without or their escape from de­
IItruction within, the ingenuity of the opponents of the 
theory will always be able to discover a possible broken link 
in the chain of evidence. 

Like many another point of scientific controversy, this, we 
auspect, will be flanked rather than carried by direct assault. 
As in the case of magic and witchcraft�belief in which died 
a nl!.tural death in the minds of intelligent people, superseded 
by more rational views of man and Nature, but never logi­
cally demolished-.so, we are innlined to think, the mystery 
of life's beginuing will undergo a natural solution. 

Those who hold to the dogma of " no life without antece­
dent life" are compelled to assume, at some point in the his­
tory of the U ni verse, the occurrence of nothing less than a 
miracle-that is to say, a phenomenon unknown to Science, 
and logically unsupposable from a truly scientific point of 
view. 

Life must have begun somewhere, once at least. If it was 
not a natural product of material conditions, its beginning 
must have marked a positive breach in that causal connection 
of events without which Science would be impossible. The 
weight of all experience is against assumption of such a 
breach of continuity: in other words, against a miraculous 
origin of life. On the other hand the weight of experience 
is equally against the assumption of a material condition abo 
solutely unique in character. If life arose once in conse­
quence of material conditions, Science affords no justification 
for the alSsertion that such conditions may not be repeated, 
possibly in our laboratories. 

This is substantially the position taken by Mr. Proctor in 
the latest expressions of his views, and by Professor Tyndall 
in his latest discussion of matter and life ; and such appears 
to be the growing conviction of those 01 the present genera · 
tion of scientists most pervaded by th3 spirit of scientific 
progress. Says Professor TYJldall: (' The conclusion of 
l:lcience which recopizes unbroken casual connection be­
tween the past and the present would undoubtedly be that 
the molten earth contained within it elements of life, .which 

grouped themselves into their present forms as the planet 
cooled." The context shows that by" elements of life, .

, 
Pro­

fessor Tyndall does not mean entities but possibilities of mole­
cular condition by which the phenomena of life were to be 
evolved in the natural course of events, not by the miracu­
lous addition of a new force but by means of the forces 
already in play. 

" The difficulty and reluctance encountered by this con­
ception," he continues, " arise solely from the fact that the 
theologic conception obtained a prior footing in the human 
mind. Did the latter depend upon reasoning alone, it could 
not hold its ground for an hour against its rival. * * * 
Were not man's origin implicated, we should accept without 
a murmur the derivation of animal and vegetable life from 
what we call inorganic nature. The conclusion of pure in­
tellect points this way and no other." 

Admitting the natural origin of life, the quefltion arises: �hen did life begin? 
One branch of the evolution school delights to trace the 

existing forms of life back to some primodial germ: through 
changing conditions, the tendency of living things to vary 
from generation to generation, the survival of the fittest, 
etc., the one has become many. But there is from this 
point of view no satisfactory accounting for the persistence 
of so many primitive forms, or for the present preponder­
ance of undeveloped forms. Nor is there any suflicient rea­
son given for assillning that life began once, and once only, 
in the distant past. 

A more logical position is occupied by those who favor the 
hypothesis that the material conditions: under which life 
originates are common conditions; consequently that the low 
forms of life which swarm in the waters of today are low 
because of their recentneS8. If they resemble long past 
fcssil forms, they do so from some natural law of evolution, 
rather than in consequence of direct descent. From this 
point of view there may ue no closer kinship between hu­
manityand existing brutes than arises from a common rela· 
tionship to Mother Earth. Man may be cousin to the ape; 
but that does not necessarily follow from the theory of evo­
lution, as the Science of the future will regard it. 

••••• 
HEAVY LOS! FROM LIGHTNING ROD IGNORANCE. 

On the 6th of September last the large woolen mill of 
Robert Fitton. Esq., at Cavendish, Vt .. was struck by light­
ning and consumed, with a loss of $100,000; 130 persons 
were thrown out of employment. The mill was 45 feet 
wide, 106 feet long, 4 stories high. It had a flat, gravel. 

covered roof, and around the eaves Jan a it inch iron light. 
ning rod with vertical points every four feet. From the 
eaves rod six branch rods extended to the ground, five of 
which terminated at a depth of three feet below the sur­
face, and the other was carried thirty feet underground to 
the bank of a pond. These particulars have been mostly 
furnished to us by the proprietor of the mill. The Boston 
Commercial Bulletin states that the insurance underwriters 
regarded the mill as particularly well protected against light. 
ning, as there was upon it an unusual array of rods, which 
had been overhauled and put in good order during the year. 
Yet the mill was struck, the flames flashing instantaneously 
thlt'JUgh the spinning room. The Bulletin thinks that the 
loss of this mill shows what value there is in lightning rods. 
The insurance companies had to pay $84,000 in settlement. 

The principal comment we have to offer is that the burn· 
ing of the Cavendish mill was a glaring example of the reo 
sults of lightning rod ignorance. It would be difficult to 
find a more sagacious or enterprising body of business men 
than are the presidents, directors, secretaries, inspectors, and 
agents of our fire insurance companies. It would naturally 
be supposed that, in a matter which so directly affects their 

pecnnia.ry interests as fire losses from lightning, they would 
take great pains to acquire knowledge concerning the means 
of safety, and promulgate the strictest requirements among 
insurers. But they appear to be lacking in this respect, al­
though year after year the records of annual losses of mil· 
lions in property, by fire caused by lightning, are forced 
upon their attention, and large sums of money in damages 
are drawn from their coffers. By consulting the naval re­
cords they may easily satisfy themselves that, while former­
ly the losses of ships and lives by lightning were enormous, 
the losses immediately ceased when rods were introduced 
upon vessels; and at the present day we seldom or never 
hear of a serious injury to or loss of life from lightning, 
upon a properly rodded ship. The same appliance that pro· 
tects a wooden vessel at sea will protect a wooden building 
on land, and we will here briefly describe this appliance, 
though in doing so we only repeat what we have oftentimes 
published. 

In general terms, a ship's lightning rod consists of a rope 
or rod of copper or iron wire, lailhed to the rigging and ex­
tended from the sky pole down so as to connect at any 
suitable place with the copper bottom, whinh is in contact 
with the sea. The rod thus has for its terminal a very large 
surface of conducting material, larger in fact than the deck 
surface of the vessel, and the lightning passes off harm­
lessly. 

The golden rille: of safety for rodded buildings is analo­
gous to the above. l'he Tod mU8thav6 jO'l' its tf,rmina& a 
V6'I'Y &arge 8urjace oj conducting material, placed. underground 
in contact with the earth. Without such a terminal, no rod 
can be considered safe. 

How large shonld be the conducting surface of the termi­
nal, and of what materials made? The area of conducting 
surface necessary to ensure safety varies with the nature of 
the soil. If the ground is always moist, a smaller extent of 
conducting surface for the bottom of the ro<l will be safer 
than if the soil is generally dry. 

[DECEMBER 25. 1875. 
To meet the contingency of a very dry soil at the driest 

season of the year, the electrician, Mr. David BroJks, of 
Philadelphia, recommends that the rod have for its terminal 
a conducting surface, placed underground, equal in area to 
tha.t of the roof of the building; if this rule errs, it is prob­
ably on the side of safety. 

.applying the Brooks rule to the Cavendish mill, the rods 
should have had for their terminals, underground, 4,770 
square feet of conducting material, in contact with the 
earth, instead of which they only had the beggarly amount 
of less than thirteen square feet. No wonder that the build­
ing was struck. 

Of what material should the terminals of lightning rods 
be composed? Iron or copper plates or pipes are the best 
material. In all cases where there are underground water 
pipes, the rods should connect with them. If these are of 
any considerable extent, nothing more is required. In· cases 
where metal terminals cannot be provided, then good char­
coal may be used in quantity sufficient to furnish the requirt d 
extent of conducting surface. This substance ranks next to 
the metals in conductivity. It may be placed in a trench 
leading away from the building, with the rod extended along 
the center. Full particulars concerning lightning rods, the 
electrical laws concerning them, the electrician's tests for 
safety, and the best methods for their construction have been 
given, many times over, in our back numbers; but WA pro­
pose to continue the subject from time to time so long as 
may be necessary. We are confident that, if the insurance 
companies were each to spend seven dollars and place the 
SCIENTIFIC AMF;RICAN Rnd SCIENTIFIC AMERICAN SUPPJ,J;]­

MENT on file in their respective offices during the year 1876, 
they would derive many most valuable suggestions from our 
pages, not only concerning the means of safety from light­
ning, but the prevention of fires of every description: sug· 
gestions which, if required to be carried into practice by in­
surers, would save large sums of money to the companies. 

- --

LIGHT IN COAL MINES. 

Two or three years ago the SCIENTIFIC AMERICAN sug­
gested a plan of lighting coal mines from without, so as to 
do away with miners' lamps, and thereby avoid the explo­
sions of fire damp inseparable from their use. The terrible 
explosion which occurred oJ!. December 6 in a Yorkshire col­
liery, a colliery said to be worked entirely with safety lamps 
under very rigid discipline, gives fatal emphasis to the de· 
maJ!.d for a different mode of illuminating such works. 

The experiments described in this paper (page 120, volume 
XXXI.) amply demonstrate the unsafety of safety lamps in 
places where blasting is practised, the sound wave generated 

by a blast driving the flame through the wire mesh of the lamp 
and firing the explosive air without. However perfect the 
lamp may be, however carefully m�ged, the protection ·it 
affords is only partial; alid explosions are liable to occur so 
long as they are employed. The safety of the miners de­
mands, therefore, the exclusion of all illuminating flames , 

wherever fire damp is liable to exist, and the lighting of the 
mines by luminous radiations incapable of exploding fire· 
damp. 

This could be accomplished very easily, we believe, by the 
generation of the light without the mine (or else at the foo� 
of a ventilating shaft), and its conveyance through tubes to 
the points requiring illumination. Beams of concentrated 

light could be sent to any distance through pipes having re­

flectors suitably placed at bends and angles, or without re­

flectors, provided the interior of the pipes were smooth and 

bright. The cost of sllch lighting would probably be less 

than the cost of lamps, and the degree of illumination might 

easily be such as to flood the mine with the brilliancy of day­

light. 
Another substitute for treacherous safety lamps might be 

found in electricity, the lanterns being closed so as to make 

it impossible for explosions to occur. If the insulation of 

the conducting wires should prove a serious obstacle, it is 

quite possible that Mr. Edison's" etheric force" would do 

the work as well without insulation. 
.1 •.• 

THE DISCOVERY Oll' ANOTlIER FORM OF ELECTRIOITY. 

Several years ago, it was accidentally discovered that, 

when the contact of an electric current which magnetized a 

large electro· magnet was broken very near one of the poles 

of the electro-magnet, the spark was so much increased in 

intensity as to produce a powerflll snap. like that of a small 

pistol; while the breaking of the contact at a distance from 

the electro· magnet produced by no means such effect. The 

next thiJ!.g observed was the drawing of sparks from the 

iron electro-magnet, or from its armature; but neither of 

these phenomena led any investi�ator to search out their ori· 

gin, or to try to find what further results .of the same class 

could be obtained. 
This appears to have been done at last by Mr. Edison, of 

Newark, well known Lmong electricians for several valuable 

inventions relating to electric telegraphy. He investigated 

the nature of the spark which could be obtained from the 

iron core of the electro-magnet, which, according to his 

statement, recently published, does not manifest the ordinary 

properties of electricity. The galvanometer is unmoved, 

the delicate gold leaf electrometer exhibits no signs of de­

flection, a Leyden jar is not charged by it, etc. But we con­

sider the conclusion that this manifestation shows the exis­

tence of a new force, to be rather hasty. 

It is well known that Htatic electricity, which will produce 

a shock, will not move the galvanometer, and that the cur 

rent sf a large element of a voltaic battery will neither move 

a gold leaf electrometer, charge It Leyden jar, nor produce a 

shock. Therefore to say that the phenomena observed at 
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test nllw "principles, until now buried in the depths of hu- THE NEW PHASE OF ELECTRIC FORCE. 

man ignorance," as som.e of the reporters of the daily papers In our number for last week, we called attention to what 

have done, is, to say the least, rather premature. we at first supposed to be a similarity between the prior ex-

We will here call attention to the fact that at present three' periments of Professor Reiss and those of Mr. Edison. A fur. 

principal forms of electricity are known, and they vary so ther examination of the Reiss reports satisfies us' that the 

much in their nature that formerly some investigators in- results obtained by Mr. Edison are novel, and have little or 

elined to consider them as separate forces or fluids. First we nothing in common with those of Professor Reiss. 

have the so-called static electricity, possessing great tension; We have had an opportunity of closely examining the ap­

it is developed on a small scale by friction, and on a large paratus by which Mr. Edison and his assistants obtained the 

scale by evaporation and induction, as manifested in thun- evidences of the suppo�ed new kind of electricity which has 

der storms. For this form of electricity, not only all kinds lately elicited so much inquiry and speculation, and we pre­

of metals, but water and the human body are good condilc. sent herewith three diagrams of some of the apparatus used 

tors, even the dry skin of the hands forming no obstacle- by Mr. Edison during his experiments. 

Secondly, we have the voltaic or gaIv-anic electricity, origin- The first recognition of the distinctive character of the 

ated by chemical action, and developed in our galvanic bat- spark occurred on the evening of November 22. Mr. Edison 

teries. For this form of electricity, only some metals are and his assistants, as we have already stated, were experi­

good conductors, others poorer, while water and the human menting with a vibrator magnet, consisting of a bar of 

body arft bad conductors; its effects on the latter cannot be Stubb's steel, fastened at one end and made to vibrate by 

studied without wetting the skill, as the dry skin is a non- means of a magnet, when they noticed a spark coming from 

contiuctor of it. This form of Electricity is used for tele­
graphy, while, as is well known, tbe static electricity (as ob­
tained by friction) is not EO useful for this purpose, its 
great tension causing it to escape too easily. Thirdly, we 
have the thermo-electricity, di�c:Jvered in 1820, by Seebeck 
in Berlin, which differs as much from the galvanic electricity 
as the latter does from static electricity. For this thermo. 
electricity, water or the human body is an absolute non-con­
ductor, and a thin metallic wire is but a poor conductor; so 
that it can searcely pass through the whole length of the coil 
of a common galvanometer, and does not act on this instru­
ment,but is powerfully indicated by one made with very thick 
and short wire, even if the galvanometer consists of one sin­
gle, heavy, and un insulated wire,in a coil of one turn or only 
half a turn. 

Now it appears to us that the form of electricity discov­
ered by Mr. Edison, may be: 

1. A fourth kind of electricity, requiring as little or less 
insulation than the thermo-electricity of Seebeck. It is said 
to paS8 over the ordinary gas pipe, and can equally well be 
drawn from several of the chandeliers in a house, or even in 
other houses, if one of them is ccnnected with the source of 
the new electricity. 
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nection, which would drain the wire of induced electricity, 
if there were any-bright sparks are visible between thc 
graphite points in response to the motion of the telegraphie 
key. 

Standing on an insulated stool, the experimenters draw 
sparks from the following arrangement (Fig. 3), in which x is 
the end of the vibrator (which, as well as the battery, is insu. 
lated): A, a secondary battery; B, a 200 ohm coil or copper 
wire; C is a block of iron, and D, a condenser, all well insu­
lated except A, which is of glass, and stands on the table. 

In another experiment a glass rod, four feet long, with a 
piece of carbon fixed to one 'end, was well rubbed with a silk 
handkerchief over a hot stove, and the carbon point presented 
to the apparatus, the other end of the rod being held in the 
hand with the handkerchief: sparks were drawn, yet the 
galvanometer chemical paper, the sense of shock in the 
tongue, and a delicate gold leaf electroscope were not in the 
least affected by the mysterious current. 

Tested in whatever way the expeIimenters have been able 

2. It may consist of a continually rever�ing current of induc­
tive electricity of a form in quality between the static and gal· 
vanic kinds. This appears the more probable as its source 
is said to be a vibrating armature, in which of course there 
are continuous interruptions, thf'l induced currents formed 
by the interruptions running in an opposite direction [rom 
those formed at the making of the contacts,as is well known 
by all electricians. Such contillually reversing currents of 
course cannot act on the galvanometer,gold leaf electroscope, 
or Leyden jar, as their rapid reversion neutralizes all pOEsi­
ble charge, the only manifestation being the sparks. of 
which, however, the rapidity of the succession causes an 
abundance, httle affected by imperfection or even absence of 
insulation. 

Mit. ImlI'iON'1'i APPAltA'IT8, L,X.HIBl'fINU '£1II'; Nf,W l'HASE OF EL,"CTl:tIC ll'ORCE.-Fig. �. 

At the same time, this would explain why one end of a 
long wire, bent over the other end connected with the elec­
tric generator. will produce a spark. Electricity is present 
in such abundance that branch currents are easily supplied; 
while at the same time the two polarities are continually and 
so perfectly balanced as to exactly counteract one another, 
so as to be unable to charge any conductor, or to manifest 
the Iesults of such charge, as in an electroscope, or to estab­
lish a polar current and manifest its results, as with a gal­
vBnometer. It is undoubtedly a manifestation of electricity; 
and being neither positive nor negative,as is the case with all 
the forms of electricity thus far known, it might be called 
nent.ral elEctricity. 

The sparks invest.igated by Dr. Heiss, the well known 
Germln electrician, and called by him weak sparks, have 
polarity, bting either positive or negative; and although 
they bave cel'tain resemblances to the electricity obtained by 
the method of Mr. Edison, they appear to be of a different. 
nature, having a very different origin. 

The m<J8t remarkable feature of this new form of elec­
tricity, which proves its perfect neutrality, is that it has no 
appaIent effect on the human body, and none on even that 
IIlOst delicate of all electric tests, the properly prepared 
frog's leg, unless an exceedingly strong galvanic current is 
used around the magnet. 

··e_. 
Two New Street Engines. 

A new traction engine for street usage has recently been 
tested in Brussels, Belgium, with satisfactory results. 'Ex, 
teriorly it resembles an ordinary street car, with the excep­
tion of the chimney which projects through the roof. The 
body is placed quite low, and the wheels, which run on 
rails, are concealed to within a short distance from the 
ground. The boiler is tubular and inexplosible, and is heated 
by coke. The engine is one of the Brotherhood three-cylinder 
pattern. The exhaust is condensed in a tubular condenser 
and the boiler is fed by a separate steam pump. The ma� 
chine traveled without smoke or escape of steam, made no 
IIlore noise than an ordinary horse omnibus, and turned 
sharp curves very easily. Another engine has been intro­
duced in Paris; but instead of running on a tramway like 
the a'love, it is a kind of omnibus or steam carriage. It ac­
commodates 12 passengers and weighs about 5 tuns. A 
vertical engine supplies the motive power and occupies a 
space in the rear of but 39 inches high by 31 inches broad. 
A Giffard injector forces in the feed water, which is taken 
from the gutters or any other convenient source. The ma­
chine will travel, at the rate of 9 miles per hour. About 
_3 horse power is utilized, requiring 60.0. fJuarts of water, 
and 110.1bs. of coal per hour. 

the core of the magnet. They had often notiCed the same 
phenomenon in connection with telegraphic relays, in stock 
printers when there were iron filings between the armature 
and the core, and in the new electric pen, and had always 
supposed it to be due to inductive electricity. On this occasion 
the spark was so bright that they suspected something more 
than induction. On testing the apparatus they found that, 
by touching sny portion of the vibrator or magnet with a 
piece of metal, they got the spark. They then connected a 
wire to the end of the vibrating rod (the wire leading no­
where), and got a spark by touching the wire with a piece 
of iron. Still more remarkable, a spark was got on turning 
the wire back upon itself and touching any part of the wire 
with its free end. '1'he end of the vibrating rod was then 
connected by means of the wire to a gas pipe overhead, 
whereupon a spark could be drawn from any part of the gas 
pipes in the room, and subsequently it was found that the 
spark could be drawn from any part of the whole system of 
c.ty gas pipes. 'rhe vibrator ar:d battery were next placed 

�lljllllll�x 

J�l O ...... . 

on insulated stands, and the wire, connected with x, Fig. 1, 
was carried over to the !Stove, about 20 feet distant. On rub­
bing the end of the wire against the stove, splendid sparks 
were observed. With the wire permanently connected with 
the stove, sparks could be drawn from any part of the stove 
with a piece of metal held in the hand. Again, while the 
vibrator was in action, a block of iron was placed near ;'/:, 
but not touehing the bar, nor connected with it in any way 
exeept by the wood of the base through the table, and sparks 
could be drawn from the iron. 

'l'hese and other experiments which we have had the plea. 
sure of witnessing show conclusively that the new force is 
not amenable to the laws of voltaic or static electricity. 

An experiment made with the apparatus figured in the large 
engraving (Fig. 2) will satisfy any electrician that the force 
in action is not induced electricity. All the parts are insu­
lated except the gas fixture. A is the battery; B, a common 
telegraphic key; C. an electro-magnet; D, a bar of cadmium 
(or' other metal, cadmium being the best) supported by an 

lD'HU;lIt�U stand; E is a mirror galvanometer; F, t.he gas pipe; 
G, a dark box enclosing peMils with graphite points (common 
lead pencils). The unknown current passes from the bar of 
cadmium through the galvanometer, without causing the 
�lightest dellection, and-notwithstanding the gas pipe con-

to devise, the new current refuses to obey any of the estab­
lished laws of electricity further than that it traverses metallic 
conductors, manifests itself as light. and can be controlled by 
making and breaking connection. Among its observed pe­
culiarities may be noticed its lack of polarity, indifference to 
the earth (and consequently its capability of transmission 
through uninsulated wires), its power of producing action 
when turned back upon itself, its independence of electric 
non-conductors, and seeming lack of mechanical and physio­
logical effect. 

, Mr. Edison has proposed the name" etheric force." 
Since the above was put in type, Mr. Edison has sent us 

a variety of additional particulars pertaining to his new and 
interesting discovery, which we shall give to our readers in 
our next number. 

•.•. a 
TIMELY SUGGESTIONS. 

Every Employ er Sh01dd present his workmen and appren­

tices with a subscription to the SCIENTH'IC AMERICAN for the 

coming year. 

Every Mechanic and Artisan whose employer does not 

take the ScmNTU'IC AMEltfCAN should solicit him to subscribe 

for 1876. 
N ow is the time for old subscribers, whose subscriptions 

expire wit.h the year, to renew. 

N ow is the time for new subscribers to send $a.20 and com­
mence with the llew year. 

Now is the time for forming clubs for the new year. 
It will pay any one to invest $3.20 for himself, his sons, or 

his workmen, for one year's suhscription to the SCIENTlFW 
A�lEIUCAN. 

It is easy for anyone to get ten au bscl'ibers at $2.70 each, 
and for his trouble obtain the splendid large steel plate en. 
graving, " Men of Progress," worth $10. 

It is easy for any old suhacriher to get a new one to join 
in taking the paper. 

It is no more trouble to remit $6.40 for two subseribers 
than $3,20 for one. The sender gets a copy of SCIENCE RE­
CORD, or of WUINKLER AND RECIPES, as he may prefer, fOl' 
his trouhle. 

If any mechanic whom you ask to subscribe says he can 
not afford it, tell him he cannot afford not to. 

If any one wishes specimens of the paper to examine be­
fore subscribing, tell him to write to the publishers, and en· 
close 10 cents, and it will be sent to him by return mail. 

If handsome name lists and prospectuses are wanted to 
lisels!. in obtaining suhscrlbers, send t{) thfl pllhlishpfS of this 
pltpe!'. 

Binding.-�ubscl'lbers wishing their volumes of the SCI 
ENTIFlC A:MERICAN bound clt,n h!tve t,hem neatly done at t,hi� 
olfin'. Pric(' $Um. 
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will thus have completed exactly one quarter revolution, 
changing for a given location from an edge view to full 
face, or vice versa. The reader has doubtless ere this divined 
that the despatcher, in raising a danger signal to release the 
outgoing train, or in setting the flying switch signal, simply 
pressed a button which established an electric current, and 
thus charged the disks as was necessary. From the fore­
going also it will be obvious how this signal is worked on 
the block plan from t wo different points. As soon, for ex­
ample, as a train passes a given location, an operator there 

-�--==--��-='£==­
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posted, by the means described, sets the danger signal. 
Wh�n the train reaches another point a safe distance away, 
it may itself, by pressing on a simple and delicate circuit 
closer, arranged, as shown in Fig. 4, under the rails, again 
establish the current. which will free the disk arm a second 
time and turn the disk to safety for following trains. Or, as 
it is easy to see, by the use of two circuit closers properly 
disposed. the train might set its own danger signal and then 
reverse it when a suitable distance has been traversed. 

But it is not enough that the signals should be set. The 
people in charge of them must also be infalli bly informed of 
that fact, as well as of any failure in the working. For this 
purpose the tell-tale shown in Fig. 2 is used. This is the 
machine which announced that the incoming train, in onf 
example, was coming over the 53d street crossing ; or more 
properly, it firs& sho wed that a block signal had there been 
set and afterwards reversed ; for through that signal it was 
operated, as we now proceed to show. 

By examining the circular stage, C, in Fig. 3, a pair of 
springs at the left hand side, placed so as to overlap, will 
be noticed. There are two pairs of these springs, arranged 
diametrically opposite to each other on the circle, and hence 
between the two similarly disposed single springs, through 
which the circuit, as before explamed, is established. Thb 
members of each pair of spI ings overlap without touching, 
but are brought in contact by one of the pins on the cam 01.1 

the disk shaft, during the revolution of the latter. Without 
entering into furthE'r detail, we may state that this contact 
must necessarily be caused with one or the other pair of 
springs whenever the disk changes position, and the effect 
of such contact is to send a current to the electro-magnet in 
the indicator, Fig. 2 .  The armature of this magnet is con­
nected with the index clapper, and the general construction 
is such that, whenever the magnet is excited, the clapper will 
be thrown over to a position opposite to that in which it hap ­
pens to be. The relation between indicator and signal is so 
adjusted that whenever the signal shows •• danger, "  the 
clapper, which has a weighted extremity to aid its motion 
and to strike a gong at each end of its course, and so to give 
warning, swings over to " block ;" when the signal is reversed 
the arm swings back to .. clear. " During its travel it strikes 
a suspended ball, and this, vibrating, shows to ano perator. 
who may bave several indicators before him, which one has 
j ust become reversed. By this arrangement, it will be evi· 
dent that when the signal moves the indicator must show it, 
and ll'ce versa ; so that the opera.tor alway s bas accurate know. 
ledge of the state of the sections of line under his charge, 
no matter how far distant from him, or how widely sepa· 
rated the same may be. There are many ingenious points 
about the system, which lack of space forbids our describ· 
ing. We may mention, however, the device partially shown 

J titutifit )tuttitau. 
at F ,  in Fig. 8 ,  which consists o f  the winding stem for the 
signal weight, and also other mechanism, which compels the 
turning of the stem and the consequent winding of the cord, 
befote the door of the case in which the signal is contained 
can be unlocked to admit of the insertion of the lamp at 
night. Another ingenious device is that used for draw­
bridges, which consists of a lock on the crank, which with­
draws the locking pin of the bridge. It is impossible to do 
this untH a button is pressed, whiCh sets a. danger signal for 
approaching trains, nor can that signal be reversed or tam­
pered with until the bridge is again securely locked in place. 

One of the most important localities where that system is 
necessary is at the crossing of several tracks, similar to that 
at 53d street ; and here also is used the new switch appar ­
atus, which forms the third and last portion of our subject. 
FIg. 5 shows the interior of the switch house with the 
working levers. Each lever is connected to a weighted arm, 
A, Fig. 6, and also, by suitable interposing connections, 
through the rod, B, to the locks, the signals, or switches. At­
tached to the shank of the lever, at C, are jointed rods, which 
are secured to a series of square shafts, D, Fig. 7. Just 
above the shafts are the locking plates, E. These are flat 
iron plates hung in journals at 8&.ch end. In the edge of 
each are notches, which hold the levers and prevent them 
from moving from the ends of the slots in which they work 
when the latches lay flat, as shown. If, however, a latch be 
tipped by pressing on a foot piece in front of the lever, the 
rod of which bears against the point" F, Fig. 7, the lever 
will be freed from the notch. The interlocking arrangement 
is found in cams on the square shafts, D. These are so dis­
posed as to be immediately under the edge of the latch 
plates, When a shaft is so turned th&t the cam presses on 
the plate from belo w up, then, obviously, the plate cannot 
be tipped by the foot piece, nor the lever disengaged ; so 
that the latter is thus securely locked. It is impossible to 
set a signal at safety if the s witcb points are not properly 
placed and locked, nor can the latter be altered after the sig­
nal is set. Any combination of . interlocking is possible : in 
other words, any lever can be made to lock any other lever, 
so tbat it becomes a simple problem to adjust the apparatul> 
in conformity with the number of track requi.rements at 
any particular situation. The l ock for the rails consists of 
a hollow cast iron sleeper placed under the ends of the 
switch rails, and having other two crescent-shaped pivot­
ed latches connected by a rod. By moving the latter, the 
points of the latches are lowered beyond the bottom of the 
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rails, so that the same can be moved sideways, or raised so 

as to prevent any similar motion. The construction is such 

that, unless the rails are properly placed, it is impossible to 

raise the latch, which thus offers an additional means of 

safety. Taken as a whole, the ingenuity, simplicity, aDd 

utihty of this perfect system of communication, and the 

contrivances invented to accomplish it, are truly wonder· 

ful. The mecbanical appliances are the joint inventi,JDs of 
Mr. J. M. Toucey, tbe General Superintendent, and Mr. Wil­

liam Buchanan, Superintendent of Machinery, of the Hudson 
River Railroad. 

The electro-magnetic signals are the invention of Mr. 
Daniel Rousseau of this city, and are the subjects of several 
very recent patents. The depot arrangements are the reo 
sults of the combined skill of Superintendent Tou cey and 
Depot Master Franklin. To all the above named gentlemen 
w e are indebted for much courtesy in facilitating our obtain· 
ing the interesting facts here prellented . 

• •••• 
ACIDEMETRY APPLIED TO THE TESTING OF VINEGAR. 

In order to determine the value of a vinegar,it is necessary 
to discover in what proportion acetic acid is present and to 
assure oneself that no foreign mineral acids are contained. 
The chemist executes these various operations with acidi­
metric liquors, reagents. and apparatus ; but there hlls been 
for some time needed a simple and practical process availa· 
ble to those who may not have at their command the re­
sources of a laboratory. MM. Reveil and SaBeron have re­
cently devised an acidimeter, the use of which is illustrated 
in the annexed engravings (taken from La Nature),and which 
can be readily understood and the directions for its manu­
facture and employment followed. 
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the thumb stopping the opening. More of the test liquid is 
adcJ ed, the mixture a second time shaken, and so on until 
the fluid in the tube becomes of the color of the red 
outer skin of an onion. The graduation on the tube, cor­
responding to the level of the liquid, is then read off, and 
thi� shows the centesimal proportion of acetic acid contained 
in the vinegar. 

The reaction can easily be followed. The acidimetric 
liquor,prepared in advance,is a solution of borax and caustic 
soda. The proportion of the3e ingredients is calculated to 
correspond to a certain qua.ntity of crystaliz ll.ble acetic acid. 
The liquor is colored blue by litmus, and indicates by its 
change to violet red the moment when the saturation of the 
acid by the base is effected. 

Vinegars are sometimes adulterated with sulphuric and 
other mineral acids, which may be detected as follows : The 
vinegar to be tested is boiled with a few fragments of starch . 

Fig. 2. Fig. 1 .  

I t  is then cooled, d iluted, and a f e w  drops o f  iodine tincture 
dropped in. With pure vinegar, the blue color of iodide of 
starch should show itself ; if no coloration ensues, a foreign 
mineral acid is present. Wine vinegars are frequently falsi­
fied with wood vinegars (pyroligneous acid) : this last pro­
duct almost invariably contains small quantities of sulphate 
of imda, the presence of which may be detected by the addi­
tion of chloride of barium, which yielda a ",hite precipitate, 
sulphate of baryta. 

e .e. e 
KING'S IMPROVED SUPPORT FOR PRINTERS' GALLEYS. 

The annexed engraving represents a simple little device 
designed to support a printer's galley when the same rests 
upon the case, during the process of making corrections in 
the type or during the transfer thereinto of type fl Om the 
stick. Ordinarily the galley is rested against the ledge of 
the case or else placed diagonally across the latter, thus 
covering several letter boxes and necessitating its being 
moved wbenbver tbe types contained in such receptacles are 
required. The present device sustains the galley in such a 
position tbat none of the boxes are wholly closed, so that 
access into any one of them may easily be had. 

The necessary apparatus consists, first, in a tube of glass 
closed at one end as shown in Fig. 1 ;  near said extremity, As sbown in the engraving, it consists simply of a meta 

at the zero mark, the word " vinegar " is inscribed to in- casting, forming a straight grooved piece bet ween two pa· 

dicate the amount of vinegar to be employed. Above , rallel pieces, disposed at tbe ends and at rigbt angles there­

the zero, the tube is divided off,and th e divisions are marked ,I to. The groove in the central portion and notches in the 

1 , 2, 3, etc. , so as to show the richness in acid ,as will be de- cross pieces fit over the transverse partItions of tbe case, 

scribed below. Second, there is a small sponge attached to and the galley rests against o.ne crosspiece while the other 

a whalebone to be used to clean the tube after each ex- presses against the longitudinal partition or edge. The in 

periment. Third, a pipette (Fig. 2), is marked to show a vention is a handy convenience for compositors. 

quantity of 0 '25 cubic inch of liquid, so that the amount Patent now pending through the Scientific American Pa 

of vinegar for each test can be accurately measured. Lastly tent Agency. For further particulars address Messrs. John­

a flask of liquor, used as a standard acidimetric reagent, is son & King, 100 11th street, Brooklyn (E. D.), N. Y. 

added. I · .e . •  

One fourth of an inch of vinegar is taken into the pipette THE hydraulic ram is especially useful where there is a 

and retained therein by the finger ,as shown in Fig. 2. This small stream of water and only a slight fall. A fall of two 

is allowed to flow into the graduated tube and the acidime- feet, and a flow of it cubic feet of water-92!- Ibs.-per mi­

tric liquid, colored blue,is slowly poured in. The fluid soon nute, will deliver 0'010 of a c\l.bic foot of water per minutQ 

becomes red when the tube is agitated by being turned over, at a hight of 38 feet. 
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NEW DOUBLE SHAPING MACHINE. Sir I •• ac NewtoD'. ExperimeDu. 

Messrs. R. Fernau & Co. , of Vienna, Austria, have reo 
cently put in market a double· acting shaping machine, of 
which the specialty consists in the arrangement of the feed 
motion, which will be understood by reference to the per. 
spective sketch and the detail . The boss of the driving 
pini0n is extended, and has a curved slot formed in it, which 
imparts an oscillating motion to a lever ; this motion is 
transferred to a horizontal shaft, through which it is con· 
veyed to the tool holder. On the front end of this shaft is 
a cast iron cap, which serves as a lever and also a� a cover. 
In a slot in the cover (see Fig. 2) is placed a bolt, which can 

life and the products of our workshops. The great hurry, 
wbich has characterized our people, to reach results and to 
accumulate riches causes that neglect and superficial work­
manship which is so prevalent. Scarcely a paper is pub­
lished that does not contain in i ts columns some startling 
accident, accompanied by great loss of life, occasioned by 
defective machinery or ignorance in its management. Rail· 
road collisions nearly all result from these causes. The dis­
astrous errors which frequently occur in many cities among 
chemists and druggists arise from an ignorance which never 
would or could exist if a compulsory and skillful training in 
schools established for the purpose, under practical as well 

When Sir Isaac Newton changed his residence, and went 
to live in Leicester Place, his next door neighbor was a 
widow lady, who was much puzzled by the little she had 
observed of the philosopher. One of the Fellows of the 
Royal Society of London called upon her one day, when, 
among other domestic news, she mentioned that some one 
had come to reside in the adjoining house, who, she felt 
certain, was a poor crazy gentleman, " because," she con­
tinued, " he di verts himself in the oddest ways imaginable. 
Every morning, when the sun shines so brightly that we 
are obliged to draw the window blinds, he takes his seat in 

be moved up or down at will, 
the end of the bolt project. 
ing, as shown in Figs. 1 and 
2, into a triangular opening 
in the piece within the cap, 
so that the oscillating move 
ment of the cap gives great. 
er or less motion to the piece 
above mentioned, which car· 
ries at the upper end a pawl 
and ratchet driving a toothed 
wheel, that in its turn con · 
veys motion to a worm and 
wheel. The spindle of the 
latter carries a horizontal 
pinion gearing into a rack, 
and gives motion to the 
wheel. 

Skilled Labor. 
The richest mines of 

wealth of a nation are its 
workshops, its factories, and 
its farms, filled with men of 
highly trained and skilled 
labor, it being a universal 
law that the world's great 
prizes go to the best. This 
is not simply an abstract 
question, but one affecting 
us all in our prosperity and DOUBLE SHAPING MAOHINB. 

success every day and every bour of the day , and every day as theoretical masters of the particular industry sought to be 
in the year. France, Switzerland, Pruiisia, and Germany acquired, had been gone through. We often read of the 
have laid us, and are laying us, every year under contribu- falling of a floor filled with people. This shows an ignor­
tions of millions of dollars for very superior workmanship, ance of building and of the strength of different materials, a 
taste . and skill. Their silks, their laces, their cloths, their knowledge of which is so indispensable in this imllortant 
china and porcelain, their bronzes, their fabrics in metal branch of industry. Schools established for a thorough 
and wood, and their objects of '/lertu and art could be largely training in mining would not only save life and property, 
produced in this country if we had developed and educated but cause a more profitable de�lopment of our mineral 
our artisans and mechanics up to the same perfection in resources. 
workmanship that they have in those countries. •• Knowledge is power. " It is the limiting director of tlle 

Their mode of thorough instruction in their workshops productiveness of aU labor. As a knowledge of all the arts, 
and manufacturing establishments produces men of the , a thorough acquaintance with the laws of nature exists, so 
highest order of training, ability, and skill. If we take, as will be the progress in improvement ill all the affairs of life. 
an example, the small State of Wurtemburg, in Germany, Its application to all the industries causes a greater produc­
with a population of 1,778,000, we

'
find that they have forty- tiveness from the same labor. It has decreased the labor of 

nine industrial and technical schools for the training of boys farming, and increased its producing power. The supeIsed. 
and educating them in all the industrial arts. In these ing of the scythe and the cradle by the mowing and reaping 
schools there is a mercantile and commercial course, and one m achines has enabled a much greater number of acres to be 
for the application of chemistry to the chemical arts and tilled ; at the same time a larger value is realized from the 
manufactures, where there are fifty. one professors and same quantity of land 
teachers of chemical and physical mineral-
ogy, modeling rooms, mechanical w.ork-
shops, rooms for drawing, botanical garden, 
and astronomical observatory. There are 
other schools for building instruction and 
tradesmen, where builders are trained for 
masters and constructors of public works, 
etc. , and plasterers, carpenters, grainers, 
painters, smiths, etc. , are educated for fore 
men and masters ; and the schools are 
crowded with those for whom they were 
intended, while the graduates are eagerly 
sought everywhere on the Continent for 
their superior excellence. 

eular. 

front of a tub of soapsuds, 
and occupies himself for 
hours blowing soap bub­
bles through a common clay 
pipe, and intently watches 
them till they burst. He is 
doubtless now at his favo­
rite amusement, " she added ; 
" do come and look at him. " 
The gentleman smiled, and 
then went up stairs, when, 
after looking through the 
window into the adjoining 
yard, he turned round and 
said : " My dear madam, the 
person whom you suppose to 
be a poor lunatic is no other 
than the great Sir Isaac 
Newton, studying the reo 
fraction of light upon thin 
plates, a phenomenon which 
is beautifully exhibited upon 
the surface of a common soap 
bubble. "  

This anecdote serves a s  an 
excellent moral not to ridi. 
cule what we do not under­
stand, but gently and indus . 
triously to gather wisdom 
from every circumstance 
around us. -Druggist's Gir-

• • •• • 
CorDer Lot •• 

To persons about to build a residence in the city, the fol­
lowing article from the Land Owner, on the most desirable 
comer to locate on, will be read with interest : 

Wh en a lot is on the northwest comer of two streets, it is 
best, in a sanitary point of view, for its frontage to be on the 
west side of the street and the depth on the north side. The 
bouse thus gets the sun in the front bed rooms in the morn­
ing, and on the side of the house, looking south, nearly all 
day. When a lot is on the northeast comer, it is best that 
its frontage should be on the east side and its depth on the 
north side of the street. The east . side of the street looks 
west, from which quarter our prevailing cold summer winds 
come. All rooms looking west are very cold at night, espec­
ially at the time of year when sudden changes of temptrature 
are common. If the front bed room wi.ndows face the east 
side of the street, they can be kept closed at night and air se­
cured from the sheltered side windows on the north side of 

the street, on which the sun shines nearly 

There are also schools for education in 
all agricultural pursuits, in which practice 
is combined with theory, they having under 
their care four hundred square miles of ter­
ritory. These schools are largely attended , 
for in one year 12, 040 persons, in 523 
plAces, were getting a thorough, complete, 
and practical agricultural education. Con­
nected with these schools are institutions 
for practical training in anatomy, physiol­
ogy, and diseases of animals ; and a smithy 
is attached, in which 4,000 animals were 
shod per year. 

DOUBLE SH APING MAOHINE-SEOTION AL VIEW. 

all day. If  a lot is on the southwest cor­
ner, it is better that the frontage be on the 
south side, and its depth on the west side 
of the street. The rays of the sun do not 
strike the south side of the street, while 
they do strike the west side in the early 
half of the day-thus getting the sunshine 
and heat in the front bed rooms at the 
most desirable hours. When a lot is on 
the southeast JOrner, it is best that it should 
have its frontage on the south side and its 
depth on the east side, for the reason, be­
fore stated, that the sun does not strike 
the south side of the street, while its rays 
are poured on the east side from about 
noon till 5 p. m. The cold winds of night 
can bl! kept from the best (the front) bed­
room by having the windows closed on the 
east side and by opening them on the south 
side. These are important facts to be reo 
membered by those who are sub· dividing 
largto lots for sale, or by those who are 
erecting houses on large corner lots, where 
they are in a position to front them either 
way. 

The result of this discipline is shown in the superior skill 
of th e workmen, the excellence of all their works in the arts 
and sciences, and the harmony existing among them. A 
thorough acquaintance with a particular industry necessi­
tates a wide range through the field of knowledge, and makes 
a familiarity with all the causes which produces such effects. 
The brain is the motive power as well as the guide, for it 
points the way, and all things move as it points. Skilled 
labor is its own protection. While its progress may be tem­
porarily impeded by the glittering tinsel of some superficial 
work, yet its final success is conclusive proof that II all is 
not gold that glitters," for merit in all things must win. 

Carelessness and ignorance are the most fruitful sources 
of loss of life and property. Proportionately, as the mind 
becomes trained and disciplined, carelessness ceases ; greater 
care is manifested in the management of aU the affairs of 

The greater the skill, the greater the wages. Every hour 
spent in improving the mind is a bid for increased pay. 
" The laborer is worthy of his hire," and that worth is en· 
hanced just in proportion as a knowledge of his work is 
great or small. The foreman of a workshop receives greater 
compensation than any other workman. Why ? Because he 
possesses greater intelligence on all matters connected with 
the work. This subject is capable of being drawn to a great 
length ; but enough has been said to show the benefits aris­
ing from knowledge and skill in all branches of ind ustry, and 
that industrial and technical schools should be established 
everywhere.-Philadelphia Inquirer. 

. Ie . 
THE volutre of a confined mass of gas is inversely pro­

portional to the pressure to which it is exposed ; the smaller 
the pressure the larger the volume, and the greater the 
pressure the less the volume. 

No one looking for a residence site, who can afford to buy 
a comer lot, should fail to do so. By having a corner all dif­
ficulty about securing abundant sunshine and air in each 
room is avoided. Of almost equal value with sun and air is 
the cheerfulness of rooms in a corner house. The effect upon 
women, who have little exercise or change, is exceedingly 
beneficial. There is, from a corner house, an outlook that 
whiles away many an hour which would otherwise be dull to 
the dweller in the house. The average cost of a comer l ot 
over a middle one in a residence location is 40 per cent, and it 
is worth more than this difference. A comer house will rent 
for nearly enough more than a middle one to justify the pur­
chase of the former from .an investment point of view 
alone. Those who wish a sunny, well aired, and really 
cheerful dwelling should strain every point to secure a cor­
nel'. Better a corner and poorer house than a fine house 
hemmed in between other dwellings. 
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FILTERS AND LIQUID METERS. 

11'1 many locali ties ,  where the wat!'! supply i s  drawn froul 
rivers adjacent to cities or from sources liabl e to be contami 
nated by decaying organic substances, filtration of the fluid, 
before using it for drinking or cooking, is an important sa­
nitary precaution. To this end various devices have been 
invented, all so constructed that the water passes through 
certain substances which, while arresting the passage of 
matter mechanically suspended , are sometimes of such a 
nature as to absorb del eterious gases and effete substances. 
In the annexed engravings, from Knight's " Mechanical Dic­
tionary"*, will be found repre3entMions of several d ifferent 
inventions in the filter line. 

I, ABOItATOItY FrLTl'JHS, 

used by chemists , are of the simplest constructio�, and are 
represented at a and b, in Fig. 1 .  '1'he first is made of a cir­
cle of bibulous paper, folded and opened into a quadrant and 
inserted into a funnel of glass or paper. For filtering mat­
ters which become viscid on cooling, such as gelatin, tallow, 

Fig. 1 .  

wax, etc. , the apparatus shown at b is used, in which the fil­
ter is placed within a water bath which has a leg heat6d by 
an alc8hol lamp. 

DOMESTIC FILTEltS 

are frequently made in the form of a submerged j ar or bOl( 
composed of porous stone, through which the water passes 

Fig. 2. 

G 

Siphon-Filter. 

c 

and is withdrawn by an ex ­
terior faucet, as represen ­
ted at c, Fig. 1. In another 
form the filter is placed 
within a barrel , and the 
water pa�ses through a 
coarse filter, D, Fig. 2, and 
up a central tube, C, to an 
upper chamber and thence 
through filtering material 
placed between two perfo­
rated diaphragms, F G. 
The water is drawn from 
the lower annular chamber 
by a siphon, G' ,  having "a 
stop cock at its lower end. 
A good domestic filter is  
easily constructed of  a deep 
wooden tub divided by a 
tight vertical partition 

through the middle, the partition being perforated near the 
bottom. The tub should be nearlv filled on both sides of 
the partition with granulated ch.�rcoal, made from sugar 
maple and screened through a mesh of one sixteenth of an 
inch, the fine dust being separated by bolting. The foul 
water enters the tub on one side, passes down and through 
the holes in the partition, and rises up on the other side, leav­
ing all its impurities in the charcoal. Fig. 3 is a 

interposed in a length of pipe. The 
water flowing from A to the filter­
ing surface, T, has its impurities 
detained, while the strained water 
runs off at B. When the filter sur­
face, T, has become foul, the 
handle, H, is turned, throwing the 
dirt to the delivery side, where it 
c arried off by the current of pass ·  
ing water. A 

CHAItCOAL �'IJ.Tl!m 

in shown in Pig. 4, which is 
used for sngar refining. Upon 

Fig. 3. 

the bottom of a high cylindrical A R 
vessel, which is charged with ani- b��������d 
mal charcoal , C. a filter cloth is 
spread, and upon this the lower 

Ret'er�ihle Filter. 

charcoal layer is tightly packed, while the remainder of the 
filling is left loose. Another cloth and a perforated plate 
complete the column. The sirup to be filtered is let in from 
the cistern , S, the supply lJeing regulated by the bal� cock, 
Ii d. t is a tube by which air is allowed to escape, and m a 
manhole for giving access to the interior for cleansing, etc. 
An arrangement of a filter in connection with a cistern is 
represented in Fig. 5. The water passes down through the 

·l'lIbli.hed In numbers by Me •• rs . Hurd & Houghton, New York cIty. 

Fig. 4. .  

Charcoal-Filter. 

charcoal or other filtering material in a permanent chamber, 
on one side of an axial division , and, after passing beneath 

Fig. 5.  the latter, rises up and is 
drawn off from the other 
side. 

In order to ascertain the 
quantity of a liquid dis 
charged or received through 
an orifice. 
MEC IIANlCAL T.rQulD JtIETERS 
of various forms are em­
ployed, the principal being 
known as the diaphragm, the 
balanced(in which compressed 
air is used), the piston, the 
propeller, and the flexible 
tube and roller. 

In Fig. 6, at A, is shown 
'l' H.E SIEMEN S A ND HAI.SKE 

Piltning- Cist('rn. HPIHrr .METER, 
which registers the quantity 

of spirit discharged and also the amount of absolute alcohol 
cOLltained therein. The liquid entering at rt passes through 
the pipes, c d, one of which terminates in a chamber, e, 
whence it is carried by the pipe, j, through the vessel, g. 
The other conducts it directly to the upper part of g. The 
parts of the pipes passing through g are perforated so as to 
make currents in the vessel in order thoroughly to mingle 
the spirit, and the two pipes meet at h, whence the liquid is 
led by i into a chamber, }, and thence to the volumeter, 

Fig. 6 .  

J] 

Liquld-JUeters. 

tllis  then begins, whil e tl,e  Itperture tllTough which it rll­
"<lived its supply is carrifld, by the rotation , above the l iquid 
iu the central chamber. The registering dials are actuated 
in the usual manner. The amount of pure �plrlt is deter­
mined by a hydrometer, 11-, in the tank, q, the instrument be­
ing filled with alcohol , and rising and l alling according to 
the dpnsity of the spirit. Its motions actuate suitable regis­
tering devices which give an indication each time the volu­
meter is emptied , and t;> an extent showing the quantity of 
pure spirit contained therein . 

DUHOY'S W ,�'l'RIt " �,:TEI{ 

is represented at B. A diaphragm, b, in a CR6ing, It, carries 
a closely fitting metallic disk, c, held in position by the rod, 
d. Water enters through either duct, e or j, raises the 
diaphragm , and forces out the water on the opposite side 
until the vessel is full, when the diaphragm fits against that 
side. When the weight rises to the top, that side is given 
a preponderance, causing the vessel to turn on its pivots 
until the relative places of the sides are changed. At the 
same time, the supp�y opening is closed and that for dis­
charge opened. Payton's meter, C, same figurt' , contains 
t wo S-shaped arms, whose extremities are during rotation in 
close contact with each other and with the sides of the box. 
The anows indicate the direction of the current. 

A'l'wn.J:s l'UL�A'1'ING l'TSTON ME'fElI,  

Fig. 7, hat'! a piston, E, which turns on an axle shaft com 

Fig. 7. 

l'u:sal ;II;J- Pisloil Jli:lcr. 

municating motion to the register and carrying an arm 
which, at the end of each stroke, changes a cylindrical 
valve. F2, so as to cause the water alternately to enter and 
discharge from the measuring chamber at opposite sides of 
the internal partition, C. The spiral vane meter, shown in 
Fig. 8, is «imply a water wheel within a pipe connected to 
a register to indicate the flow of water . The flow is regula. 
ted by a sliding valve. In 

YOUNG'S spun']' ME'],EH, 

same figurt', a float, n, in the measuring chamber, is at. 

Fig. 8 .  

Spiral- l'ant .lIfter. YOU1tg�s Spirit-Areter. 

tached to each end of a pivoted beam. The alternate down. 
ward motion of the floats, as the chambers are discharged,  

Fig. 10.  

Fig. 9. 

which is a hollow drum. l, having a concentric cylinder, m, 
the space between the two being divided into three compart. 
ments. Three slits in the central cylinder permit the liquid 
to flow successively into each compartment, as it in turn oc-

Liq"or- Thiif. 
cupies the lowest position, and the apparatus remains sta- directs the induction flow from one to the other. The va.lve 

tionary until the lower chamber is full . The discharge of s tems have a limited sliding motion in the floats, Sf) that each 
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of the latter will rise to a sufficient hight without raising 
the valve to permit of emptying the chamber. At the point 
of discharge, the weighted rod, J, is thrown pallt the verti­
cal and, closing the valve to one chamber, opens the induc­
tion pipe to the other, depressing that float sufficiently to 
close the escape valve. In 

wedges, the planed face,� B, of the bar is set at a true right 
angle to the surface of the plate, and tested by a square. 
The next operation is to mark off the top or uppermost face, 
and the question here arises : Shall it be so marked that 
there will be an equal amount of metal taken o:ff the top and 
bottom faces, or otherwise ? First, then, since the quality 

ends may be marked by the compass calipers and compasses, 
as shown in Fig. 181, A being the bar, and B B the compass 

SICKLES' METER, 
Fig. 9, the liquid flowing into the chamber, D, is, by means 
of the valve, C, admitted alternately to each end of the hol­
low valve, B, which is divided into compartments by the 
partitions, t l' . From these the fluid flows alternately 
through appropriate ports:behind the pistoml, a a', on the 
rod, b, which has tappets that strike the pins, e e',  on the 
upright shaft, d, causing its partial rotation and operating 
the slide valve, C, which admits the fluid into the compart­
ments of the valve, B. 

We add, in l<'ig. 10, one more device used in connection 
with liqnids, to which the name of 

LIQUOR 'fHIEF 
has been applied. It is simply a tube which is let down 
through the bung hole of a cask and then closed, so as to 
withduw liquid therefrom. It is closed at the bottom by a 
plug, actuated by a rod passing through the top, as shown. 

• ••• • 
PRACTICAL MECHAl'rISJI. 

BY JOSHUA ROSD. 
NUlIBEB XXXVII I .  

MARKING OUT ENGINE GUIDE O R  MOTION BARS. 

H an engine guide bar is to be made parallel in its breadth 
and thickness, it may be marked off from the directions al­
ready given for marking a Bcale. Such bars, however,should 
always be made thicker in the middle than at the ends (as 
they are always made in English locomotives) for the fol­
lowing reasons : If the strain upon the bars is equal at all 
parts of the stroke, the middle of the bar will be subject to 
deflection because of its distance from the blocks or sup­
ports at the ends. Again, towards and at the end of the 
stroke, the connecting rod stands nearly parallel with the 
center line 'of the bore of the cylinder, and then the strain 
upon the guide bars is very slight ; but as the stroke pro­
ceeds, the angle of the conne<-'ting rod increases until (near 
the center of the stroke) it becomes the greatest, and there­
fore places the most pressure upon the guide bars. If, then, 
the latter deflect in consequence of this pressure, the gland 
and packing ring in the cylinder cover act as a fulcrum, and 
the piston rod as a lever, forcing the piston against the top 
and bottom of thb bore of the cylinder, tending to wear it 
oval arid also to wear it to a larger bore in the middle than at 
the ends, beclUse the deflection of the bar is inappreciable 
at the ends, whatever it may be in the middle. That the de-
11 ection of such ba.rs is sufficient to be of practical importance 
will be perceived from the following : 
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of the metal is the best towards the surface, it is a consider­
ation to take off as little as possible, so as to leave a hard 
wearing surface ; this may appear a small matter, but it is 
always right to gain every superiority attainable without 
cost. Therefore,all other things being equal, we should pre­
fer to take as little metal off the top face as would be suf­
ficient to make it true, and should therefore mark it out with 
that view. Here, however, another consideration arises, 
which is that the outline of the bottom face is not straight, 
and cannot therefore be planed lengthways from the center 
of the bar to the ends ; and if such bottom face is to be shaped 
across its breadth, instead of lengthways, it is a compara­
tively slow operation, and much time will be saved by so 
marking off the bar that the bottom will only just true up, 
so that all the surplus metal will be cut off the top face, 
which, being done in a larger machine, and lengthways, is a 
much more rapid operation. There is, however, a method of 
obtaining both the advantage of taking as little as possible 
off the top face, and planing the bottom face for the most 
part lengthways. It is shown in Fig. 178, A being the bar ; 
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C 
the two faces, B B, may be first planed parallel (as required) 
with the face, C ;  the back of the bar may then be planed in 
two operations from the point, D, to the junction with B at 
each end. Were the methcd of procedure employed, it 
would pay to leave the most metal to come off the back of 
the ba� ; but there are yet other considerations, which are the 
facilities in the shop. If the shaping machines are not kept 
fully occupied , while the planing machines are al ways in de­
mand, it will pay (i f there are not many bars to be planed) 
to leave as little as needs be to be taken off the bottom of 
the bar and the remainder off the top. If, however, many 
bars are to be planed, the most economical of all methods 
will be to plane the backs by placing, say, 8 of them at a time 
across the table of the planer, cutting off the ends at the 
same chucking. Supposing this plan to be adopted, we set 
the scriber of the marking block just below the lowest part 
of the surface of the bar, and draw a line along its planed 
surface, and then another line along each end, to denote the 
thickness of thtl parallel parts at each end, making this line 
longer than is necessary, as a guide in setting the bar in the 
shaper (in case the ends are shaped and not planed). We 
next mark off the length of the bar at the ends, using a 
square and allowing about an equal amount to be taken off 
each end ; and then, still using the square, we mark a line 
equidistant between the end lines, to denote the center of the 
length of the bar, which will then present the appearance 
shown in Fig . 179, the inside line, A A. being for the top 

face, the lines, E, for the parallel ends, the lines, B B, for 
the ends, and the line, D, denoting the middle of the length 
of the bar. We now turn the bar so that its planed face is 
uppermost ; and setting a pair of compasses to the required 
t.hickness of the middle of the bar, we set one point at the 
j unction of the lines, A and D, mark off with the other point 
Il. half circle, and then (turning the bar over) adjnst it upon 
the table, as shown in Fig. 180, A being the table, and B a 

lU[180. .D r: 
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block of wood and wedge to adjust the bar so that, it the 
scribing block be applied along the table, the needle or 
scriber point will mark just fair with the top of the circle 
at D and the mark, C, at the end of the taper part of the bar, 
A (the mark, C, showing the required distance from the end 
of the bar). Having made the adjustment. we draw the 
line, E, thus completing the marking of that half of the 
bar. We next remove the block of wood and wedge to the 
other end of the bar, and repeat the last operation, when the 
marking of the bar will be, so far as its outline is concerned, 
complete. It will be observed that we have drawn the lines 
in each case on the one planed surface of the bar only, and 
not all around the work. The reason for this is that the 
planed face is a guide, whereby to chuck the work and en­
sure its being set true. In the absence of one true face, it 
would be necessary, in marking off the first face, to mark 
the lines all around the work, which, when planed up, would 
!lerve as a guide whereby to set the work during the succes­
Ilive chuckings. 

calipers set to the required distance. At the junction of the 
marks thus made, we make a light centerpunch mark, and 
mark off the circles for the holes,first marking a circle of the 
requisite size and defining its outline by other light center­
punch marks. We next draw from the same CBll.ter a circle 
smaller in diameter, and define its outline also by small cen­
terpunch marks ; after which we take a large centerpunch, 
and make a deep indentation in the center of the circle, 
which will appear as shown in Fig. 182. The philosophy of 

marking the holes in this manner is as follows : If the out­
side circle alone is marked, there is nothing to guide the 
eye during the operation of drilling the holes (in determin­
ing whether the drill is cutting the holes true to the marks 
or not) until the drill has cut a recess nearly approaching thll 
size of the circle marked ; if the drill is not cutting true to 
the marks, and the drawing chisel is employed, it will often 
happen that, after the first operation of drawing, the drill 
may not yet cut quite true to the marks ; and it having entered 
the metal to its full diameter, there is no longer any guide to 
determine if the hole is being made true to the circle or not. 
By introducing the inside circle, however, we are enabled to 
use the drawing chisel, and therefore to adjust the position 
of the hole during the earlier part of the operation ; so that 
the hole being cut is made nearly if not quite true before 
the cutting approaches the outer circle, which shows the full 
8i1;e of the hol e. If, on nearly attaining its full diameter, 
the outer circle shows it to be a little out of truth, the cor­
rection is easily made. It is furthermore much more easy to 
draw the drill when it has only entered the metal to, say, 
hal f its diameter than when it has entered to nearly its full 
diameter. 

The object cf making a large centerpunch mark in the 
center is to guide the center of the drill, and to enable the 
operator to readily perceive if the work is so set that the point 
of the drill stands directly over the centerpunch mark. 'fhis 
is of great importance in holes of any size whatever, but 
more especially in those of small diameter, say, for instance, 
t inch, because it is impracticable to describe circles of so 
small a diameter whereby to adjust the drilling ; and in these 
cases, if the drill runs out at all , there is but little practical 
remedy. The centerpunch marks for such holes should there ­
fore be made qaite deep, 1'10 that the point of the drill will be 
well guided and steadied from the moment it comes into con­
tact with the metal, in which case it is not likely to run to 
one side at all. If a motion or guide bar requires to have 
one corner rounded off, as it should have to prevent its leav­
ing a square corner on the guide block, which would weaken 
the flange of the latter, the corner cannot be marked off, but 
a gage should be made as shown in Fig. 183, A in the left hand 

figure being a piece of sheet iron, say :?:t inch thick, with the 
lines, B and C, and the quarter circle, D, marked upon its sur­
face. The metal, G, is then cut away. and the edges carefully 
filed to the lines, thus forming the gage, A, which is shown 
upon the bar, I<', in the position in which it is applied when in 
use. It is obvious that such a gage will scarcely suffice to get 
up a very true round corner ; this, however, is accomplished by 
leaving the corner of the work a little full to the gage and 
then filing it up to the piece of work fitting against it. 

Reference having been made to drawing the position of 
the recess formed by a drill before it has entered the metal to 
its full diameter, we may as well explain that process. Sup­
pose A, in Fig. 184, to represent a piece of metal requiring 

to have a hole of the size of 
the circle, D, drilled -in it, and 
that the recess cut by the drill 
is out of true, as shown by the 
circle, C. A round-nosed chisel 
is then employed to cut, at D, 
the groove there shown, run­
ning from the outside to the 
center of the recess, and which 
will have the effect, when the 

drill is again introduced, to draw the recess toward that side, 
thus causing the recess to be true with the mark!!. 

• ••• • 

During the years 1864, 1865, and 1866, I fitted up under 
contract nearly one thousand guide bars (for locomotives) 
their average size being about 30 inches long, 3t inches 
broad, and'l-& inches thick or deep at the ends, and-3 inch 
es thick i� the middle of their length. They we�e filed 
up in the vise, and made practically true to a surface 
plate. When the first few sets were delivered to an in­
spector for examination, they were rejected on the ground of 
being hollow in their length, to a degree plainly perceptible 
in the surface plate marks, which showed very plainly at the 
ends of the bar, and graduated away until, in the middle of 
each bar, they were barely perceptible. This difference was 
obviously in the wrong direction, since the middle of the bar 
should, if there be any difference,mark the plainest. because 
it sustains the most abrasion. I was sent for by the inspec­
tor, who had a bar placed upon the bench, supported by a 
block of wood under each end ; and by request, I applied 
the surface plate, and found, to my astonishment, the marks 
to be as above stated. As a ccnsequence, the whole of the 
set of eight bars were returned to me to be refitted. Upon 
replacing them in the vise and applying the surface plate, I 
found each bar to mark as true and even afl could be desired, 
and hence returned them untouched, pE'rceiving that the bars, 
stout as they were, deflected from their own weight, the 
amount of the deflection being doubled by supporting them, 
in the one case in the middle and in the other by the ends. 
The inspector claimed that, by testing the bars while sup­
ported at their ends, he had tested them in the position in 
which, and supported them as they would be, whe:tl in their 
working places : but since no provision had been made for 
holding them (while being filed up) in that position, and since 
the top bars stand upside down when upon the engine, it 
wa.s plainly impracticable to file them up in such a position. 
The bars were passed, the controversy having served to de­
monstrate their appreciable deflection, and also that the bot ·  
tom bars should b e  filed u p  a little rounding and the top 
ones level in their respective lengths. To mark off such a 
bar as is here described, one face must either be first trued 
up, or the marking-off must be performed at two separate op­
erations. The better plan is for the marker-off to examine 
the bar as to size, and have one face planed off. If either 
face appears defective, it should be the first planed. If the 
bar appears sound all over, the outside edge face of the bar 
should be the one to be planed off preparatory to marking 
off ; and in setting it to surface it, care should be taken to set 
it true with the top and bottom faces, if they are parallel to 
each other ; and if not, to divide whatever difference there 
may be between them. The bar may then be placed upon 
the marking. off table in the position shown in Fig. 177, A 
being the marking-off plate, B the guide bar, C C pieces of 
wood to lift the bar off the plate. By means 01 small thin After the faces and endll are planed up, the holes in the 

THE largest flouring mill in America, it is said , is owned 
by Hon. C. C. Washburn, of Minneapolis, Minn. It is seven 
stories high, and crowded with machinery from tcp to bot­
tom. Its cost was $300,000, has 40 run of burn, aDd. turn. 
out 1,000 barrels of flour per day. 
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MILLER'S REOOIL OHEOK FOR GUNS. 

We illustrate a novel invention which is quite sure to be 
appreciated by soldiers, sportsmen, and all who handle fire· 
arms to any extent. Regulation rilies frequently kick with 
tremendous vigor, and thet e are few of our hunting readers 
who will not be able to recal lame Elhoulders and perhaps a 
few bad bruises, produced by the unexpectedly forcible re­
coils of their guns, especially in duck and pigeon shooting. 
The present device is intended to check this backward blow 
by neutralizing the Ilame through the medium of a spring, 
and thus to admit of the use of much heavier charges in the 
piece and to insure steadiness of aim. 

The exterior of the invention is shown in Fig. 1. From 
the section, Fig. 2, it will be seen that the hinged check 
plate, A, is applied to the lower part of the stationary butt 

plate, and is guided by the portion, B, entering a suitable 
recess in the stock. Its outward movement is regulated by 
the flanged edge of said portion, B, which catches on the 
butt plate, as shown. C is a center pin on the check plate, 
which is surrounded by a coiled spring. The latter holds 
the device out from the butt, and also yields before the 
shock, thus breaking the force of the same, and rendering 
its effect upon the shoulder a mere push instead of a sharp 
blow. By means of the screw which holds the spring, the 
tension of the same may be regulated at will. 

The invention is readily constructed, and may be applied 
to any gun. Patented through the Scientific American Pa­
tent Agency, November 2, 1875. For further information 
address the inventor, Mr. W. D. Miller, care of J. H. John­
ston, Great Western G tlnworks, Pittsburgh, Pa. A working 
model is on exhibition at the jewelry store at 843 Broadway, 
New York city. 

- .-. .  
IMPROVED UNIVERSAL WHEELWRIGHT'S MAOHINE . 

We illustrate herewith a new universal wheelwright's 
machine, which is designed for planing the rim s of vehicle 
wheels on three sides after said rims are dri ven on the spokes. 
'When the rim con' 

moved toward the machine, the chuck, to this end, being 
mounted on a collar, loosely fitted on a sleeve and having 
about ten inches to-and-fro play. The face of the wheel 
rim then resting over the horizontal cutter, the buzz planer 
table is lowered to give the required depth of cut, and the 
wheel is rotated and planed to a true face. The table is 
raised so as to taper out the cut gradually, leaving a true 
surface. The wheel and chuck are then moved back to al­
low the rim to clear the buzz planer, when they are both 
lowered until the rim rests on three stops. The operator 
now pushes the wheel toward the machine, the rim sliding 
under the horizontal cutter head and feed roller, and the pe· 
riphery coming in contact with the vertical cutter, which is 
composed of bevel saws. The nut on which the chuck is 
mounted rests against a stop, preventing the moveme"lt of 
the wheel to ward the machine. The feed roll then rotates 
the wheel, the horizontal co.tter plan<ls the rim to thickness 
and the required bevel, and the vertical head dresses the 
periphery. 

The cam· shaped disk resting against a stop gives the 
wheel a vibrating motion to and from the vertical cutter 
head, by which the rise at tht" joints is produced. The wheel 
is so placed in rt"lation to the line of the feed roll shaft that 
the latter is inclined to draw the wheel to ward the machine, 
always keeping the cam against the stop, causing a uniform 
vibration. Bent rims are dressed to a true circle by remo­
ving the stop, so that no vibration whatever is imparted. 

It is stated that with this machine the wheels are made 
with certain uniformity, that all ordinary material can be 
planed straight out of wind and square on the buzz planer 
table, and to thickness on the sticker table. A saw board or 
table, can be substituted for the buzz planer table, and a saw 
for the cutter head, when all kinds of straight sawing can 
be done. If it be desired to perform a still greater range of 
work. one of Messrs. Bentel, Margedant, & Co. 's universal 
wood-worker tables, with back top, bevel rest, gaining frame, 
etc. , may be attached. 

On the reverse side of the machine, a spoke-sawing wheel 
and a tenoning and boring apparatus is arranged, the whole 
of simple construction. The hollow auger is secured to the 
mandrel and carries a dished saw which, at one rotation o f  
the wheel, saws off the spokes and bores the tenons. 
Wheels from 30 inches to 6 feet in hight may, we are in ' 
formed, thus be tenoned as desired. The change from a 
wheel tenoner to a boring or routing machine may be quick. 
ly made without the use of a wrench, and all kinds of boring 
may then be done. Two men may operate, on opposite sides 
of the machine, on different work at the same time. A hori­
zontal shaper may be made of the rim planer which will 
shape, round, and corner all ordinary' work. The capacity of 
the rim planer is 35 to 50 sets of wheels in ten hours ; that 
of the wheel tenoner is much greater. The wheel tenoner 

[DECEMBER 25. 1 875. 
AMERIOAN SILK·SPINNING MAOHINERY. 

It is estimated that 6, 000 persons are employed and over 
$10,000,000 capital invested in the extensive silk factories 
of Paterson, N. J. The process of silk making begins with 
the assortment of the skeins of raw silk, which are imported 
from Japan, Italy, China, and France ; then follows washing 
in soap and water to Ilet rid of the gummy material left by 
the worm, and then drying in an ingenious apparatus which 
throws out the water by centrifugal force. Winding next 
follows, when the silk is wound off from the skeins upon 

bobbins, after which the bobbins are taken to the doubling 
rooms, and there the silk from two, three, or four spools is 
wound together upon one. Finally the silk is spun, and 
this is done upon spinning frames of two or three stories and 
containing hundreds of spindles which revolve at a very 
high velocity. 

The manufacture of these frames has recently been be­
gun by the Danforth Locomotive and Machine Company, of 
Paterson, N. J. ,and numerous improvements have been added. 
We give herewith an engraving oft he two story frame, which 
is adapted to either tram or organzine, and is made of any 
desired length and to contain any required number of spin­
dles. The latter are adj usted with nicety, and are capable 
we are informed, of running at a speed of from 7,000 to 
8,000 revolutions per minute without perceptible wear. The 
machine also has a longer drag than is usual, which gives 
the thread a better opportunity to become properly twisted, 
and thus free from the kinks or curls so annoying to silk ma­
nufacturers. 

Silk making in P!\terson, in Hartford, Conn., and in some 
localities in this 
city is an indus­
try of which the 
growth has been 
more rapid than 
is generally real­
ized throughout 
the country. 

The exhibition 
of silk machinery 
of An:erican pro· 
duction, which, it 
is promised, will 
be made at the 
Centennial, will, 
we believe, attract 
the attention of 
manufacturers the 
world over, and 
perhaps serve to 
emphasize t h a 
fact that already 
excellent silks of 
American make 

sists of short sec­
tions, it is necessa· 
ry that each sec­
tion shall conform 
to a circle greater 
than the circle of 
the wheel, so as 
to give a rise at 
the joints, which 
the tire will bind 
down, thus stron6" 
ly arching and 
bridging t h e  s e 
weak points. In 
order to produce 
this rise, the fel­
hes are generally 
shaped out to the 
desired circle be 
fore they are dri­
ven on the spokes. 
They always,how­
ever, need redress­
ing by hand, as 
the aforesaid work 
cannot be per­
formed with suf­
ficient accuracy to 
insure the meet­
ing of the joints 
either on the peri. 
phery, the face, or 
the rear sides. It 
is also necessary BUFFINGTON AND FORNEY'S WHEELWRIGHT'S MACHINE. 

are found on the 
counters of the 
dry goods ware­
houses, in close 
and in some cases 
successful compe­
tition with those 
from celebrated 
foreign looms. It 
is very much to be 
regretted that a 

to form the rim, when finished, thicker where it rests upon 
the spokes than under the tire. This labor, in common with 
the fore�oing, has also heretofore been accomplished by 
hand. With the present machine the whole is quickly done 
in a single operation. 

In construction the apparatus resembles a " two-sided 
sticker," having a horizonial and vertical mandrel with self­
feeding arrangements. It has also a buzz planer table over 
the horizontal cutter head. Extending out from the front 
side of the machine is an arm, upon which suitable devices 
are mounted for carrying a self-centering chuck, in which 
the wheel is held by the point of the hub during the planing 
of the rim. To this chuck, a cam-shaped disk is attached, 
which has as many faces as there are joints or sections in 
the wheel rim. The wheel is fastened in the chuck, so 
that the joints in the rim correspond with the high points 
of the cam. The wheel now being elevated to the proper 
hight by means of a screw, friction gears, and lever, it is 

is, if desired, made separate, and with or without the boring 
attachment. The varied capabilities of the machine appa­
rently fully justify its title of universal. In point of econo 
mizing room and in combining the functions of several usu· 
ally distinct machines, the invention will prove one of 
much utility to wheel wrights and wood workers generally. 
Manufactured by Messrs. Bentel, Margedant, & Co. , Ham. 
ilton, Ohio. For further information, address the patentees, 
Messrs. Buffington & Forney, Burlington, Iowa. 

• ••• • 

AN article called fish fiour has been brou�ht forward in the 
last few years. The flour is prepared from dried fish, tho­
roughly desiccated, and then ground in a mill. 

. ,  .. . 

VON BULOW, the pianist, says beer drinking is the great 
fanlt of his countrymen. They do not get drunk, but drink 
till their blood becomes sluggish and their brains stupid. 

recent confiagration in Paterson has destroyed a large 
amount of very fine silk machinery, illcluding two large 
looms especially constructed for exhibition at the. Cen­
tennial. 

• ••• • 
New Mode of I llumination Cor Ll�hthou8e8. 

Professor Batestrieri, of Naples, proposes for this purpose 
an apparatus composed of several disks of polished silver or 
copper, so arranged as to transmit successively the light re­
ceived,so that all the rays falling upon the disks are concen­
trated into one powerful beam. The invention resembles 
the system of Fresnel, but the latter utilizes only about one 
third the light received, while M .  Balestrieri's device, it is 
said, utilizes the greater portion. With an oil lamp having 
a burner 2'7 inches in diameter, at a test of the above de· 
scribed apparatus, a beam of light was transmitted which 
enabled a newspaper printed in ordinary type to be read at 
the distance of 0 '6 of a mile. 
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GREENHOUSES AND HOTHOUSES. 

The long winter of our Northern and Middle States tries 
the patience of our gardeners, and renders doubly accepta­
ble any hints and directions for the construction of green­
houses, wherein plants can be nurtured till the advent of 
spring ; and where propagation can be carried on, so that a 
large supply of plants, both for flowers and fruit, may be 
ready for planting out as Boon as the frost leaves the ground. 
Where the horticul-
tural operations are 
exten�ive, the plan 
shown in our Fig. 1 
is perhaps the best 
that could be adopt­
ed. The buildings 
can be constructed of 
any required size, 
and the heat is well 
confined to the back 
of the house by the 
brick wall.  Flues are 
built in the wall with 
furnaces at the ends ; 
or steam or hot wa­
ter pipes are used for 
heating. Grape vines 
are usually trained 
under the sloping 
roof, and thus enjoy 
the maximum of light 
and sunshine. Tht' 
wall is very handy in a fruit garden, even when not covered 

with glass. Fruit on trees trained against a brick wall (as 

shown on the left of Fig. 1) rIpens much earlier ; indeed , in 

England peaches and nectarines will hardly .ripen at all in 

ordinary seasons unless the trees enj oy the reflected heat 

from a wall, which, by the way, should be painted black. 
Gardeners who devote much time to the cultivation of the 

grape will find the glass frames, shown in our Fig. 2, eco­
nomical and efficient. The timber used in making them is 
small in quantity. and th e glass is well placed to ripen the 
fruit. Air is readily admitted to the vines by raising the glass 
frames, the hight of which can be adjusted by the attach­
ment shown in the engraving, which display s the construc­
tion so clearly that no further explanati on is necessary. 

Another couvenient form of glass "frame 
is shown in Fig. 3 ;  it is especially suita­
ble for use on hotbeds. Being of little 
depth, the sun's heat is concentrated by the 
glass on the rich earth of the well ma­
nured bed ; and the frames, which are well 
suited to cucumbers, melons, and early to­
matoes, are so constructed as to slide open 
for purposes of ventilation. 

Winter is the time when people are most 
apt to feel the need of a greenhouse ; and 
i f  they do not construct one then, they 
usually get their plans perfected, and be­
gin building in the early spring. We have 
published illustrations of more elaborate 
and expensive greenhouses than the one 
repreEented herewith ; but we have seen 
none in which the arrangement is better, 
and the cost of construction less, than the 
one shown in Fig. 1 .  While Fig. 2 and 3 
presp,nt no special novelty, they are ea:lh 
well adapted for the different purposes for 
which they are intended, and can be built 
cheaply. 

4 _ "  
PLANT VASES FOR INDOOR DECORATION 

The votaries of floriculture are now turn­
ing their attention indoors, and inquiries as 
to proper and tasteful modes of parlor and 
dinner table decoration are beginning to 
reach us. The usual way of keeping plants 
in houses is to place them iu vases or taz­
zas, of wood or pottery, although some are 
now made in bronze or iron, of very hand­
some designs ; terra cotta is also employed, 
and, although cheaper than metal, is capa­
ble of equally effective ornamentation. 
Filled with a light earth, and covered with 
the moss called sphagnum, hardy and half 
hardy plants will thrive well in these vases ; 
care must, however, be taken not to water 
them too profusely, as (there being no way 
of escape through the bottom of the vase 
for superfluous water) too much moisture 
will rot the roots. 

The accompanying illustration represents 

J titufifit !tuttitau. 
a bron·ze tazza, ornamented with well known decorative 
plants. The margin is fringed with isolepis gracili8, used ex­
pressly to tone down the harshness of the metal work. T wo 
or three plants of the palm-like curculigo, says a correspon­
dent of the English Garden, from the pages of which we 
select the engraving, are placed in the center ; and these, by 
furnishing bold and graceful foliage, contrast well with the 
horizontal lines� of the tazza below, while their cool and 

Fig. 1 

RECENTLY CONSTRUC TED HOTHOUSES. 

deep-toned greenness fOrIns a pleasing contrast to the cha­
racter of the stand itself. Heaths and similar harti wooded 
plants are added, and with good effect. 

• ••• • 
Take the Poles o u t  of" t b e  Streets. 

Complaints are frequently mad e  against the obj ectionable 
practice of the telegraph compa.uies in placing their poles in 

Fig. 2 

GRAPE VINE AND HOTBED FR AMES. 

the streets of cities ; and the popular belief il!l that the wires 
ought to be put underground. It is true that the main 
streets of New York are sadly disfigured by the clumsy 
wooden poles, and probably no improvement can be expected 
until we have a better city government. But the idea that it 
would be easily practicable to work the wires underground 
is a mistake. They could, however, be taken out of the 

ORNAMENTAL PLANT STAND. 

streets and placed above the buildings, as in s('me cities, and 
we hope the time is not far dh!tant when this dpsirable 
change will be made. As to underground wires, they cannot 
be easily worked, even when carefully 'insulated , on account 
of the interference of static induction. All teleg'raph wires , 
}Vithout regard to their position, are thus s.ffected . but wires 
placed underground or in water are affected 50 times as much 
as those which pass through the air, the amount of the 

most serious trouble. 

static charge in serial 
wires being inversely 

proportional to the 
distance of the wires 
from the earth. The 
amount of the static 
charge in all telegraph 
wires, whether they 
are stretched through 
the air or buried un­
der the ground, is 
proportional, also, to 
tbe length of the wire ; 
and consequently an 
underground wire of 
bal f  a mile to a mile 
in length may be 
worked without any 
inconvenience from 
the presence of the 
static charge, while 
one of greater length 
may give rise to the 

In London, all the railroads have stations centrally situat� 
ed, most of the roads coming into the heart of the city. The 
South·Eastern Railway, for instance, h as a station at Cannon 
street. which is only one third of a mile from the General 
Post Office, where the headquarters of the English telel!"raph 
lines are situated. Now, these telegraph wires are placed 

on poles and follow the lines of the railroads into the sta­
tions, where they first pass under ground, running as subter­
ranean lines only from the railroad termini to the central 
telegraph station. Hence, the quantity of underground wire 
in London is comparatively small. In addition, it may be 
stated tbat in all parts of the city there are certain large dis­
tributing telegraph offices which are connected oy wires 

with all the sub-stations in the city-of 
which there are 400 to 500-and every 
wire from each of these distributing of­
fices to the several hundred sub stations is 
carried over the house tops ; where there 
a re several wires running to the same sta. 
tion, they are insulated on poles which are 
fastened to the tops of houses. In addition 
to those that have been mentioned, there 
are in London 800 urivate lines, running to 
all parts of the city. They use what are 
known as the Wheatstone dial instruments. 
There is not a single rod of wire working 
all these instruments that is under groun:l, 
the wires all being carried over the house 
tops. Frequently 40 to 50 insulated wires 
are made into a singl e  cable, which is sus­
pended on fixtures attached to the roofs of 
houses. 

In 1854 a telegraph company was orga· 
nized in England which constructed an un­
derground line between London snd Liver­
pool, 210 miles, the cable containing 10 
wires. But in less than two years after the 
line was built, its insulation became so 
much impaired that the company was 
obliged to take up and replace a considera­
ble portion of the cable. One wire after an­
other still continued to fail,  until there 
were only five of the ten that would work 
at all. After this, as others failed, sections 
of the underground line were abandoned, 
and wires placE'd on poles were substituted, 
until, finally. so much of the underground 
system had failed that the company decided 
to place the whole line on poles. The cop­
per and gutta percha which constituted the 
valuable portion of the underground cable 
were taken up and sold for enough to re­
place the whole system with a good over­
land line. All similar lioes that were ever 
constructed in England have been aban­
doned, except one of thirty miles, con­
structed by the government nearly three 
years ago as an experiment, which is the 
only line outside of the cities. 
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I n  like manner, says Mr. G .  B. Prescott, 20,000 miles of 

nnderground lines in En-gland, France, and Germany have 
been abandoned. In the city of New York there are over 
5,000 miles of telegraph wires in operation, four fifths of 
which are used for local communications, stock-reporting in­
struments, and private lines. 

If a law should be passed compelling the companies to place 
their wires underground, the whole system of communica­
tion would have to be changed. But, even were it practica­
ble to work our system upon the underground lines, it would 
be impossible to place all the wires in the city of New York 
lone underground in hss than four or five years. 

• • • • • 
The Manora Breakwater. 

At a recent meeting of the Institution of Civil Engineers, 
the paper read was on " The Manora Breakwater, Kurra­
chee " (the design for which was illustrated on page 99 of 
volume XXVII. of the SCIENTIFIC A MERICAN), by Mr. Wil­
liam Henry Price. 

It was stated that the Manora Breakwater was the most 
important feature of the Kurrachee Harbor Works, which 
were commenced in 1860, from the design of the late Mr. 
James Walker, assisted by Mr. William Parkes. Besides 
the breakwater the chief works were : In the lower harbor, 
a stone groyne 8,900 feet long, dredging and removal of rock; 
and in the upper harbor, an increase of one fourth to the 
area of the backwater, involving a new tidal channel 2t 
miles long, crossed by a screw pile bridge 1,200 feet long, 
and an embankment 2,780 feet long, to close the old channel, 
also of a jetty 1,400 feet long, with quays. All these works 
were now nearly completed, and had alrea1y produced great 
benefit, the entrance having been made direct instead of cir­
cuitous, deepened 6 feet and sheltered, the anchorage space 
enlarged, and the internal accommodation improved. The 
trade of the port was $li,500,000 per annum, and railway 
communication with the Pllnjaub would further develope 
it. About $2,2ffO,000 had been expended on the whole of 
the harbor improvements. 

opened here and there, and one block was over froll!, the top 
course on the harbor side. Slight damage also occurred to 
the shore end in the sea angle. The nature of the settl€m ent 
was described, also a curious rocking action, and the closing 
up of the cross joints under the action of the sea. The re­
pairs of the damage, in the first season, cost $925. During 
the second monsoon, 1872, twenty-five blocks were washed 
out from the top course on the harbor side, eighteen of these 
block being, in one length, 86 feet. The damage was again 
traceable to inequality of settlement. The sea side did not 
suffer, nor did the shore end, though both showed evidence 
of the force of the sea. The damage was repaired in a few 
days at a cost of $2,560. 'l'he monsoon of 1873, the first after 
the completion of the breakwater, did trifling damage, and 
was confined to the shore half length, still pointing clearly 
to weakness of foundation. The repairs cost $995. In the 
monsoon of 1874, the outer end and scar, which had not then 
been in any way specially secured, lost five blocks during 
unusual weather, though no other part of the outer half 
length suffered, but the shoreward hal f opened here and 
there. The repairs of this season cost $2,090, ar:d included 
tho re-erection of an iron beacon on the outer end. The na­
ture and extent of the subsidence (which in some parts 
amounted to 3 feet, but without dislocation), were then no­
ticed, also the action of a mollusk, the pholas, on the con· 
crete blocks, and the effect of the sea on the rubble base, 
which did not, however, affect the stability of the super­
structure. 

NEW MECHANICAL AND ENGINEERING INVENTIONS. 

IMPROVED CAR COUPLING. 
Oscar Eo Ford, l\{eridlan, Miss., aeslgnor to blmself and Min or B. 

Clinton, Dallas, Tex.-Ibis coupllDg consists of draw beads with 
forward-�rojectlng parts, wblch are recessed at tbelr inner sides, 
and proVIded with laterally sliding spring-acting jaws that inter­
lock by the entering of the projecting paris of the drawheads into 
the space formed by the shorter part. The drawheads are thus 
firmly connected without chance of getting detached, while the 
jaws have play in vertical direction by the widening of the recesses 
at the rear part, which allows the coupling of cars of dilferent 
bights. 

IMPROVED CRANK flTOl'. 
Willlam H. Phillips, Bridgeton, N. J.-The cranks of windlass and 

other shafts have been heretofore disconnected by the backward 
rotation of said shafts, but the shafts required to rotate several 
times in order to elfect such result. This inventor elfects the dls­
connection at the lirst backward rotation of the shaft and to this 
end provides a pivoted catch, which engages a Plidin� piece that 
lccks the crank to the shaft. 

IMPROVED SPARK CONVEYER. 
Charles K. Cullers, Bunceton, Mo.-This Ilevice is principally a 

kind of ball-and-socket joint for connecting the sections of pipe for 
('o�ducting the smoke for the locomotive back along the top of the 
tram to the I'ear end, the said joint being free to oscillate to any 
required extent, and allowing the necessary contraction and exten­
sion of the pipe, and at the same time keeping tight. 

IMPROVED SADIRON SHOE. 
Victor C. Thebaud, Bulfalo, N. Y.-A large number of inventions 

are in existence for getting rid of the unneceesary weight of metal 
in flat irons, most of which accomplish their object by abolishing 
the fixed bandle and substituting an adjustable one which will 
serve for several bodies. The present inventor BuggeEts a very dif­
ferent plan, and proposes a shoe for the iron, which is easily 
attached and replaced at will, BO that an elfective ironing surface is 
always obtainable. The device is made with external flange, having 
curved side exteneions at the front and a fastening screw at the 
rear part to be readily applied to the Iron. 

The Breakwater projected from Manora Point for a length 
of 1,503 feet, into a depth of 5 fathoms of water, in order to 
shelter the entrance from the southwest monsoon seas, and 
to prevent their tearing up sand from the bottom and depos . 
iting it as a bar. The characteristics of the sea, wind, and tides, 
as bearing on the design, were alluded to, and it was stated 
that the bottom was irregular near the shore. The struc· 
ture consisted of a base of rubble stone, leveled off general· 
ly to 15 feet under low water ; and on this concrete blocks, 
each weighing 27 tuns, were set on edge, leaning back at a 
slope of 3 inches to 1 foot, and without bond, two blocks 
forming the width and three the hight, and together making 
a square of 24 feet in cross sections, the top being about the 
level of high water. The rubble base was deposited from 
native boats, and was leveled for the superstructure by hel­
met divers. Two European mason divers were einployed, 
and six native divers trained on the work, the latter chiefly 
for shifting the rubble. No accident occurred, and the party 
generally did not suffer in health. After mentioning circum­
stances which determined the use of concrete blocks and of 
Portland cement, particulars were given of the composition 
of a 37-tun block, the materials being cement, river sand, 
shingle, and quarry lumps, with salt water. The ratio of the 
bulk of the cement to that of the finished block was nearly ·h-. About 3,500 tuns of cement were used. The mixing 
station, block ground, and molding of the nineteen hundred 
and seventy-two blocks, including three hundred and twen­
ty.five of special smaller sizes, were then described ; and it 
was remarked that the Messent mixers had been found very 
efficient. The blocks were sometimes used one month after 
bei.ng made, and once, as an experiment, a 27-tun block was 
s afely lifted in seven days. When the work was fairly es­
tablished, the blocks cost for current expenses $3. 75 per cub­
ic yard, though the average total rate was raised beyond this 
by extra expenses in the earlier stages. 

The blocks were lifted on to the trucks by a steam hydrau­
lic traveling crane of 50 feet span ; each truck carried one 
block, and was taken separately by a tank locomotive to the 
breakwater. The blocks were set by a steam traveling 
crane, called the Titan, which ran on rails laid on the fin­
ished work, and overhung the end, 110 as to carry the blocks 
of three tiers in advance to their places, thus dispensing 
with staging. The framing of this crane supported a tra­
veler and crab, worked by an 8-horse power engine en the 
top, which also drove the traveling gear of the entire ma­
chine. The cost of the Titan, delivered and erected at Kur­
rachee, was $14,395. The rate of setting was limited by the 
progress of the foundation and by the supply of blocks, but 
dnring the last season ten 27-tun blocks were set daily on an 
average, while on one occasion six blocks were laid in one 
hour and forty minutes without special pressure. 

The base was commenced on the 17th of March, 1869 ; and 
later in that year the shore end stump, 45 feet long, to 
make a starting place for the Titan, with other preparatory 
works, was completed, after some unavoidable delays, and 
the first block was set on the 1st of November, 1870. The 
delays of the foundation were merely felt in the first season's 
work, but a length of 225 feet was built in four months, tak­
ing the breakwater out to 270 feet from the shore. Dllring 
the second season, 1871-72, after a few days spent in repair 
of monsoon damages, a length of 523 feet was built in about 
four months, making a total of '193 feet. During the third 
season; after the repair of monsoon damages, a length of 710 
feet was built, completing the breakwater on the 22nd of 
February, 1873, to its full length of 1,503 feet, which had 
thus been barely twelve months in actual building. 

The action and effect of the monsoon sea, and the repair 
of damages, were then detailed. In 1871 the center joint 

The cost of the breakwater had been $467,825, or $311 .25 
per lineal foot, but this amount included preliminary 
charges, the current expenses during the last season being 
only $170 per foot. This sum included the repair of dam­
ages during the progress of the work, and during the t wo 
monsoons since its completion, but not the expense of en· 
gineering and office establislrment. The work had been car­
ried on in the Bombay Public Works Department by the au­
thor and his assistants, advised by Mr. William Parkes, a s  
consulting engineer, and without employment o f  any general 
contractor. The completion of the work was favorably no­
ticed by all the government allthorities concerned. 

NEW CHEMICAL AND MISCELLANEOUS INVENTIONS. 

IMPROV1W HORSE · HI'l'CHING DEVICE . 

John Schoonmaker, New York clty.-This consists in attaching 
to the reins rings Which are canght upon hooks on the forward part 
of the wagon body, so that, should the horse attempt to run away, 
the whole weight of the wagon will come upon his mouth and hold 
him back. 

IMPROVED STILI" 
Henry Deymann and Edward Meldhers, Toledo, Ohlo.-This In­

ventor proposes an improved oolumn for refining stills, in place of 
the so-called French column, so that a finer spirit, with less 'steam 
pressure, is· produced by means of simpler construotion, which pre­
vents leakage, decreases the trouble and expense connected with 
the repairs of the Frenoh column, and which may be put in the 
space of one story, with a considerable saving in copper plate. The 
essential features consist in arranging the chambers of the e:>lumns, 
on opposite sides thereof, with alternating horizontal and vertical 
partition plates and connecting overflow pipes and draining stop 
cocks. The intercommunicating arrangement of the ohambers vir­
tually produces two columns In one, so as to require about half the 
hlght and material only, and olfers the advantage of having all the 
overilow pipes at the outside. 

IMPROVED INKS'l'AND. 

Herman Schirmer, wneellng, W. Va.-This Is an Ink vessel with an 
inveried conical tube extending nearly to the bottom of the vessel, 
and having an orifice at the lower end in connection with an air 
regulating device by which the hight of the ink in the tube is regu­
lated. 

IMPROVED PHOTOGRAPHIC PLATE HOLDER. 

Frank A. Howson and William S. Howson, Brooklyn, N. Y.-This 
is an improved combination holder for the ground glass and plate 
for photographic cameras, by which, in ever. case, the exact image 
that was focused on the ground glass is obtained with perfect cer­
tainty on the sensitized plate. By its use the ground glass door of 
the camera may be dispensed with. The device is provided with 
lower grooved glass holders, glass buttons or studs at the top, and a 
side support, on which the ground glass and pJate are insulated, and 
securely fastened by a spring top plate. 

IMPROVED MONUMENT. 

John N. Wallis, }'leming, and l'heodore Wallis, Scipio, assignors to 
themselves and James A. Moore, Auburn, N. Y.-This inventor pro­
poses gravestones of a more tasteful form than those commonly 
used. He suggests making the monuments of stone and glas9, hav­
ing inclosed chambers for the preservation of flowers and other 
objects. 

• • • • • 
NEW HOUSEHOLD ARTICLES. 

IMPROVED
'
CURTAIN J!'IXTURE. 

William H. Maine, Abington, Mass.-This is a spring curtain roller 
provided with a device for preventing the unwinding of the spring 
when the rolier is removed from the brackets. A spiral roller spring 
acts on a spindle, revolves the same, and throws a pin instantly out 
of its seat against a cam of a sleeve, so as to retain the spindle and 
prevent the unwinding of the spring. The roller thus remains in 
locked position as long as it is out of the brackets, and is instantly 
available for use when replaced in the brackets. 

IMPROVED COMPOSITION FOR SOAP. 

William F. Darnoby, Nashville, Tenn., assignor to himself and Ed­
ward B. Stahlman, of same place.-This compound, the inventor 
states, is an excellent article both for laundry and toilet, and is very 
cheap. It is made of Kirk's double extract, Colgate's soda soap, 
sal soda, water, spirits of IImmonia, ether, and oil of sassafras. . .. . 

NEW AGRICULTURAL INVENTIONS. 

IMPROVED CHECK-ROW ATTACHMEN'r FOR CORN PLANTERIl. 

George C. Flagg, Columbus, lit-This includes several new and 
Ingenious devices, so constructed that wheels mark the rows in one 
direction and marker arms mark it in the other direction. Tbe ma­
ohine Is so guided that the ends of the Inner markers may meet, or 
nearly meet, the ends of the marks made by the outer markers 
upon the previous crOSsing, so that the ground Is marked in accu­
ate check row by the machine orossing the field In OBe direction. 

IMPROVED TREADLE l<'OR MArHIN ERY. 
Andrew N. Hagerty, West· Alexander, Pa.-This is an auxiliary 

treadle and connecting rod, In combination with the main tr eadle 
and connecting rod, to work a pawl for starting the macbine by a 
ratchet wheel. The object is to insure the turning of the machine 
in the right direction, and to avoid the necessity of starting the 
balance wheel by band, thus leaving both hands free for managing 
the work. 

IMPROVED RAIL JOINT. 
George A. Mead, Salem Center, N. Y.-In this device, the tongue 

or tenon of one rail enters a slot in the other. The slotted part is 
boltcd together by a couple of bolts, arranged the eame as in ftsh­
plate joints. The object is to make an endless joint, and to dlspenEe 
with the fishplates commonly used. 

IMPROVED WAT},R REGULATOR AND INDICATOR FOR STEAM 

BOILERS. 

Dexter Cook, Elmira, Ohio.-This is a cylindrical tank traveling 
In vertical guide8 and supported by a spring. It is connected at top 
and bottom with the steam and water spaces of the boiler. When 
the water in the boiler falls below a certain level, the tank, becom­
Ing llgbter, is raised b� the spring, and the fact is indicated by a 
graduated scale and pointer and by a whistle allowed to sound by 
mechanism connected with the tank. The latter IS also connected 
with a feed valve, so

· as to open the same, 
·
and thus allow water to 

enter the boiler when a deficiency Is indicated, and closes the valvc 
when the level is reached. 

IMPROVED FEATHERING PADDLE WHEEL. 

Peter Gregerson, Wauzeka, WiS., assighor to himself and Phillip 
Miller, same place.-The paddles are hung by pivots above their 
centers, and are held to their work by stops. The latter are con­
trolled by sliding rods which, acted upon by a cam on the wheel 
shaft, push said stops beyond the outer edge of the paddles, and 
then retract them by springs. There are other devices which allow 
the cam to shift right or left, as the wheel is turned In either direc­
tion, and an ingenious mechanism Is provided for purposes of 
adjustment. 

IMPROVED GATE. 

Robert Samuel Rinker, Mount Jackson, Va. -The object of thl� 
Invention is to provide an improved automatic or self-opening 
gate ; and It consists in an arrangement of elhow levers and catch 
nooks, controlled by a cord or wire, with a weighted lever, upon 
one end of which lever the wheels of the vehiCle pass to raise the 
weight and set the gate, so that it can be readily opened from either 
side by the person in the vehicle by pulling a tripping cord, ar­
ranged upon both sides of the gate,witbin convenient reach, upon a 
post, each vehicle serving to raise the weight and set the gate for 
the next succeeding one. 

IMPROVED BRICK KILN. 

Holland B. Evans and Earnest G. Kemper, st. Charles, Mo.-The 
Invention relates to a new construotion and arrangement of the 
several compartments of the kiln and their flues, which cannot be 
made plain without the aid of drawings. In general the flues are so 
made that their heat can easily be controlled, and by using the in­
vention it appears that as many more bricks as are contained in the 
compartments can be burned with thc eame or less amount of fuel 
than with a kiln of the same dimensions constructed in the old way 

• • • • • 
NEW WOODWORKING AND HOUSE AND CARRIAGE 

BUILDING INVENTIONS. 

IMPROVED RECORDING AND SIGNAL FARE BOX. 

Edward Henry Schnell,  South Norwalk, Conn.-Another machine 
for enforcing honesty in car conductors is a recording and alarm 
fare box, in which the record is made by punctures or slits formed 
in a piece of paper at the same time that the signal is sounded. 
There is also a separate compartment in the case of the instrument 
for depositing tickets as they are collected by the conductor, with a 
door which only opens when the signal and recording devices are 
actuated. So that in order that the tickets shall agree with the 
record the conductor Is obliged to collect and deposit all the tickets. 

IMPROVED BARREL. 

Leslie E. Sunderland, Williamsburg, Va.-The object of this in­
vention Is to provide a barrel for the shipment of produce, which 
shall be capable of transformation after the said produce is deliv­
ered, so as to occupy a comparatively small space, and be returned 
to the sender at the rates of solid freight and at a comparatively 
trifling cost. It consists in a series of staves, connected by hoops 
which have peculiar fastenings, which adapt the staves to be dis­
posed flat for return transportation, or rolled up and fastened to 
form a barrel. The sides of the ban-el are straight, and the heads 
lire held In place by Ings alternating, when the barrel Is set up upon 
opposite sides of the head. The heads are thus of less dla�!er 
than the Inside of the barrel, 10 that the barrel, when returned, may 
be packed full of head., and thll rll8t of the barrel stdes ptloked flatly 
tOjlCther. 
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" Wrinkles and Recipes" ls the best praotlcal 
Handbook for Mechanics and Enginee". Hundreds of 

valuable trade Buggestions ,  prepared expresslv by cele­

hrated experts and by correspondents of the " Sctentiftc 
American . " 250 pages . Elegant.1y bound and illus­

trated. A s plendid Ch,·i .tmas gift for workmen and 

apPl'entice.3.  Mailed. POFlt pailJ , for $ 1 . 50 .  AddreRs H .  
N .  Mnnn, Pnhltsher, P .  O .  Box 77"� , N e w  York city . 

All Split-Pulleys weighing over 50 Pounds at the 
Rame finished prh�e aH Whole-Pll Ileys . •  T. Yocom ' s  Foun­

dri e s ,  Dr nker St . ,  helow 147 N .  2d St . ,  Phl1adolphia, Pa . 

Valuable Patent for Sale. Adn ress Box 1:ei, 
)fan chester, N. H .  

For Sale-State and County Rights for a n  exeel­
lent P<ltent ·Wash Boiler. Address,  for furtber informa­

tion , J'� . G. Mackl1 , Hicbmond ,  Fort Bend Co "  TexR·8 . 
Hearing Rcstored-A great invention by o.ne 

who was deaf for 20 years . Send stamp for particnlars 

to J n o .  G armore , Loc k-box 80, l\.JadfHoD, Iud. 

H. A.-The Brayton Gas Engine, made by Ready 
Motor Co . ,  24 Cliff St. . ,  .N . Y . ,  W1Jl probably answer y our 

purpose . A Valuable Patent for Sale, Territory U. S.­
Address CharieR ·E . CanRlI, Richwo od , Union c o . , Ohi o ,  

P .  O .  B o x  406 . 

DeSigning Belt G earing. By E. J . C.Weloh. 12mo, 
16 p p . , price 20 cents . Send stamp for Catalogue of 

SCientific Books . E. & F. N. Spon , 446 11roome St.,N.Y. 
" Geo. P. Rowell & Co. are the largest advertising 

agents in the world . '  '-;Journal and I-�ccorder,We8t Mer­

d en , Conn . i ' The success of thi� 1\l'm fs truly wonder­

ful , and yet not flO, eitn er , when we take into considera­

tion their honorable manner of transacting business . We 
truly wish that all of our foreign advertising might come 

through them , as it would be a saving to the advertiser 

an d  adva.ntageolls to onrselves . '  '-Journal , AdamB.N. Y. 
Notioe-Advertlsement of Special Sale of West­

cott ' s  Patent ChUC k .  R. E. State,  Springfield,  Ohio.  

flee % of valuable tobacco patent for sale, in our 
advertising columuR , 

The attention of those interested Is called to thc 
Varnishes of the London Manllfaetn.ring Co.  For dura· 

hillty and finl8h , they are un equal e d .  246 Grand t;treet, 

New York . 

Sewing Maehine .Patent for Sale-Will elthcr re­
ceive proposals for making on Royalty, or .. partner wlt.h 

Capital to place It on the market .  Address George W .  
Hoffman , Fielding Station , DeKalb Co . .  Ill . 

Amateurs and Artlzans, see advertisement, page 
413. Fleetwood Scroll Saw, Trump Hro ' R , Manufacturers , 
Wilmington , Del . 

We want a Die Sinker, one experienced In Drop 
!<'orglng . f'teady work and good pay. The Hull &, Bel_ 

den C ompany, Danbu ry , Conn . 
Por Sale-2d hand Portable Engines, thoroullhly 

repaired , 4 H . P . , $300 ; R H . P  . .  �35() ; 10 H.P . ,  $400 ; 15 
H . P . ,  $4.')0 ; 18 H . P . , $750 ; and bran new :; H . P . , $0'375. 
Shearman & Hines , 4.') Co:rtlanrlt Hot. , New York 

Por a Self-Acting Trap, to rid out all Rat and 
Antmal Creation. addrc�H . .J o b n  Dtldf.ne, Llmestonev1lle,  

Montour Co . , Pa . 

Wanted-The best I'iII Machine. Send full par­
ticulars to F. C. Tucker, as" 'v . :l2d St . , N ew York. 

Hotobklss Alr Spring Forge Hammer, best In the 
market. PrIce. low. D. Frisbie '" Co , New Haven, Ct. 

A Bargain-A set of Scientific American, from 
Vol . 3, Old Series, to Vol . 21.  New 8erle8-1817 to 1869--1l8 
Vol •. , well bound,for $80. Address A . F . R . ,  Box 77S,N. Y .  

Williamson's Tannate of Soda removes and pre­
vents Scale in Bollers . 25 lb . boxes ,  25 cents per pound, 

C. O . D. D. D. W illiamson , 268 West St . ,  New Y ork . 

Water, Gas and Steam Goods-Send eight stamps 
or Catalogu e ,  containing over 400 Hlustra.ttons ,to Bafley t 
Farrell & Co . , Pittsburgh , Pa . 

POl' automatic Twist Drill Grindlng Maehines, 
address C. Van Haagen & Co . , Phlladelphla , Pa . 

Hand Fire Engines, IAft and Force Pumps for fire 
and all other purposes. Address Rumsey & Co . , Seneca 

Falls,  H. Y .• U. S. A. 

Eleotrio Burglar Alarms and Private House An­
nunciators ; Call , Servant.' & Stable Bells ; Cheap Tele!:. 

Insts ; Batteries of all kinds . G .  W . Stockly, Cleveland,O 
Single, Double, and Trlple Tenoning Machines 

of superior construction . Martin Bnck, Lebanon, N . R . 

Gothlc Furnace, for coal and wood, heats houses 
& cburche •. :lend for book . A .M .Lesley.226 W.2:!d Bt.,N.Y. 

Por best Presses, Dies, and Fruit Can ToolS, Bliss 
& Williams, cor . of Plymouth and Jay, Brooklyn, N. Y. 

For Solid Wrought-Iron Beams, etc., see adver­
tisement. Address Union Iron Mills, Pittsburgh, Pa . ,  

for lithograph &c.  

HotchklBS & Ball, Meriden, Conn., Foundrymen 
and workers of sheet m etal . �'Ine Gray Iron Castings 

to order . Job work solicited . 
For Sale-Second Hand Wood Worklng Maehln­

ery. D. J. Lattimore . 31st & Cbestnut St . . Phlla .. Pa. 
Prioe only $3.50.-The Tom '.rhumb Electrio Tel­

egraph . A compact working Telegraph Apparatus, for 

sending messages, making magnets , the electric ligbt, 

giving alarms, and various other purposes .  Can he put In 

operation by any lad . Include. battery, key, and wire s .  

Neatly packed a n d  s e n t  to all parts of t b e  world on rc­

celpt of price . F . C . Beach & C o .  ,246 Canal St. , New York. 

Peok's Patent Drop Press. Stili thc best in use 
Address Milo Peck, New Haven, Conn . 

All Frult-oan Tools, Perracute W'ks,llridgeton,N.J. 

Amerioan Metaline Co., 61 Warren St., N.Y. City. 

Genuine Concord Axles-Brown,Fisherv!lle,N.H. 

For Solid Emery Wheels and Maohinery, send to 
the Union Stone C o . ,  Roston, Mass . ,  for circular. 

Fanght's Patent Round Braided Beltlng-The 
Best thing out-Manuf.actured ollly hy C. :W. Amy, 148 
North 3d St . . Philadelphia, Pa. Bend for Circular. 

For best Bolt Cutter, at greatly reduced prices, 
address R. B. Brown '" Co . ,  New Haven Conn. 

Diamond Tools-J. Dieklnson, 64 Nassau St., N.Y. 

Magic Lanterns and Stereopticons of all slzes and 
prices. Views Illnstratlng every subject for Parlor 

Amu.ement and Public Exhibition.. Pays well on small 

investments. 72 Page Catalogue free . McAllister , 49 
Nassau St . , New York. 

Temples and Ollcans. Draper, Hopedale, Mass. 

The " Scientific American " Office, New York, Is 
tltted with the Mlnlature;Electrlc Telegraph. By tonch­

ng little buttons on Uw de.ks of the managers. signal. 

are sent to persons In the various department. of the 
establl.hment . Cheap and effective . Splendid for shops ,  

office., dwellings. Works f o r  a n y  dl.tance .  Price 16, 

wlt.hgood Battery. F .  C. Beach & Co . ,  246 Canal St. , New 

York, Maker. . Send for free Illnstrated Catalogue . 

J titutifit !mtritan. 
Hydraulie Presses and Jacks, new and second 

hand . Lathe . ..  na Machinery for Polishing and Ili,fflng 
Metals . li:. Lyon ,  470 Grand Street., New Yorl<. 

Spinning RJngs of a Superior QuaUty-·WhltluH­
ville Spinning Ring C o . , Whltln sv1lle , Ma.s . 

Solid EmeryVuloanlte Wheels-The Original Solid 
Emery Wheel-other kinds Imitations .. nd Inferior . Cau· 

tlon-Our name Is stamped In full on all our best Stand­

ard Belting , Packing, and Hose . Buy that only. The 

nest Is the cbeapest . New York Belt.lng and Packing 
Company, 37 and :lS Park Row. New York. 

The Baxt&r Englne-A 48 Page Pampblet, con­
tainIng detail drawings of all part. and fu ll partIculars, 
now ready, and will �e mailed gratiS. w. n .  RUBSCU , 

18 Park Place , New Y ork . 

H. M. D. will find directions for making a 
fireproof artificial stone on p. 113, vol. 24.-M. H. 
can fasten emery to wood by the method for em­
ery and iron, described on p. 363, vol. 33.-H. J. 

wlll llnd directions for maklug nitro·gly cerin, du­
aUn, dJ namite, etc., on p. 212, vol. 33.-H. F. S. 
can brown his gun barrels by using the reolpe 

given on p. 11, vol. 3'�.-P. F. will find a recipe for 
stove blacklug on p. 57, vol . 25.-1'. should Prench 
polish his pianoforte work. Ree p. ll, vol. 22.-M. 
H. K. will find a recipe for white fusible metal on 
p. 374, vol. 32. The process of repairing desllvered 
mirrors is described on p. 846, vol. 25.-S. N. will 
find directions for staining glaS8 on p. 390, vol. 30; 
for etching glass, on p. 37g, vol. 33.-H. A. S. will 
find directions for making clarified cider on p. 204, 
vol. 33 ;  for preservlng older, on p. 139, vol . 33.­
S. & II. will find on p. 13g, vol. 32, directions for ma­
king paste that will probably answer theIr purpose. As to State laws regulating the sale of patents, see 
p. 187, vol. 93. -S. T. R. can mold rubber by follow­
Ing thc dircetions on p. 283, vol. 29.-W. '1'. CRn 
elean il'hells by the method deseribed on p. 122, vol. 
27.-H. D. M. will find a recipe for Babbitt metal 
on p. 26, vol. 33.-C. B. will llnd directions for sli­
vering glass on p. 340, vol. 33. .I<'nll directions for 
nickel plating have frequently boon published In 
these columns. See pp. 1!)S, 235, vol. 33. This also 
answcrs E. J. C.-R. R. M. can make a mold, for 
use on type, of plaster of Parie. The metal that 
Is lightest In water is the lightest out of water.-­
B. H. C. will find full directions for putting a white 
enamel on I ron on p. 362, vol. 32. This also answers 
A. l<'.-C. R. ]/. will find all account of the oleo­
margarin prooess on p. 23, vol. 32.-P. D. R. can 
fasten rubber to iron by the method given on p. 
42, vol. 26, for leather. A good recipe for paste 
that w!U keep Is published on p. 219, vol. ao.-D. 
G • .1<'. will find a deserlptlon of the phosphorus 
lamp on p. 10, vol . 27.-V. can rcad the lnsoriptions 
on coins by following the directions on p. 2i6, vol. 
26.-H. G. W. mil find dlreotlons for maklng 
epongy platinum on p .  330, vol. 25.-H. N. 101'. can 
cement glass to braes by the method described on 

p. 1, vol. 33. 
(1) N. S. asks : How can I unite the mer­

eury in a thermometer which has become separa­
ted by agitation ? A. Pasten a string 3 or 4 feet 
long to the Instrument, and swing It round your 
head. The centrifugal force wllI canse the mel� 
cury to unite. 

(2) It. F. L. asks : How can I stick leather 
on the face of iron and wood pulleys ? A. Glue 
the leather to the wooden pulley. Paint the iron 
pulley with a good coat of white lead In oil, and 
let it dry ; then gl ue the leather on. 

(3) L. B. asks : What is black rosin, and 
is it known by any other name ? A. Black rosin ls 
also oalled eolophony, and Is the residue left after 
the dlstillatlon of turpentine. 

(4) H. L. M. asks : How can I get 'a white 
metal that will flow perfeetly into an iron or brass 
mold, and whloh, when turned out, will stay 
bright ? A. Melt together � Ibs. of tin, % lb. bis­
muth, % lb. antimony, and % lb. lead. This alloy 
fuses at a low temperature and dOes not tarnish. 

Can the color be taken out of horsehair, so as to 
make It white ? A. Wash In weak lye, and fumi­
gate with the vapor of burning sulphur (sulphur­
ous acid) . 

(5) G. (j .  B. asks : What. do pattern rna· 
kers use to blacken their patterns with ? A. J,amp 
black mixed with copal varnish 'and alcohol. 

(6) J. N • •  J. asks : Why do iron ;and steel 
weld with less heat with than without borax ? A. 
'.rhe use of borax is as it fiux, to make the steel 
heat evenly, and to prevent the eorners or edges 
from burning before t.he l'Cst of the metal is of 
the proper heat.. 

(7) M. D. F. asks : How can chilled iron 
be drillcd ? A. By hardeniug the dri1l in mercury 
lnstcad of water. 

(8) C. R. asks : What. pressure per square 
inch ls required to orush pieoes of ice together so 
as to form one clear homogeneous mass ? A.Con­
suit Professor Tyndall on " Forms of Water." 

(9) J. H. asks : In what quantity , and at 
what inten'als, should quinine be taken as a rem­
edy for chills and fever ? A. In many cases two 
grain doses are recommended to be taken before 
each meal, whenever an attack of ebills is antlcl­
paten. 

(10) E. C. & Co. ask : Would it he ben e­
fiRial to soft maple lumbcr, for building a large 
friction pulley, to boll It in olive oil ? A. Yes. 2. 
Would it harden the timber, and makE' it less liable 
to spilt? A. Yes. 3. Would the gear slip more 
after such trcatment ? A. Yes. 

(11) H. A. S. asks : How is bromide of cam­
phor made? A. Triturate the eamphor lIrst wlth 
a drop or two of dilute 8plrits of wlne, and then 
digest wlth bromine water. The bromine unites 
wlth the camphor to form an unstable bromide of 
camphor, whioh is crystalline, and Is decomposed 
by heat, by contact with air, and by action of am­
monia. 

(12) D. C. G. a.ska : Is there any preparation 
of phosphorus, either fiuld or dry, that is luminous 
in the dark when hermetically sealed ? A. A ful l  
description o f  the phosphorus lamp will be found 
on p. 2!.lIl, vol. 3:1. It consists of a strong solution 
of phosphorus In olive oil. The solution is kept 
in a smail, glass, stoppered bottle, and when re­
quired for uSe the cork is removed and the solu­
tion agitated. 

(13) W. J. H. aRks: What would be the dif­
ference betwoon suspending a weight (that works 
such machinery as olockwork) dlreot, and hang­
ing the same weight around a pulley attached 
to weight ( Would there be any dlfferene e ln ef­
fect upon t.he train of wheels, provldlng the 
amount of pressure on drum (not the welghts) 
were same in both eases? A. Neglecting friction 
and rlgidlty of cordage, If the weight required in 
the second arrangement were 100 Ibs . ,  that In the 
first need only be r,o Ibs. 

(14) T. D. W. If two persons are i n  a top 
wagon, about 500 Ibs. weight rcsts upon the two 
axles, which are as stiff as they are usually made. 
Now if the axles can be made 2% times as stiff, how 
many Ibs. wlll the ohange take away from the 
load drawn by the horse? A. The question Is 
rathcr indellnlte, but we do not imagine that there 
would be much difference in the two cases. 

(15) C. P. asks : How many lbs. strain will 
there be on a rope which bas a horse at eaeh end, 
}lulling in opposite direetions,supposing each horse 
to be pulling 1,000 Ibs. ? A. One thousand Ibs. 
This qucstion is anything but new. See p . 186, 
vol .  24. 

(16) M. R. asks : Is cent.rifugal force of a 
wheel in motion a radial or a tangential one ? 
A. Hadial, as we understand your question, tbRt 
is, iu the dlreetion of a radius. 

( 1 7) J. G. says, in answer to N. K. B" s 
qucry as to the area of a polygon : If A be the 
area of the elrcle and P the perimeter of the reg­
ular polygon, the area of the latter is 

p 1A:'--:i'4 
2'f' 3'1416 - in' 

n being the number of sides which 

must be given. If these be given, A and P, as be­
fore, and B, the area of the regular polygon, the 

P number of sldes= --,----­I-A--4B" 2V S-:t416 - '1', -
(18) S. says, in reply to W. J. E. , who is 

troublcd wlth dreams : If you abstain from sleep­
lng on your back you will not dream. It is very 
rare that a person who is not laying on his baek 
dreams. 

(19) L. C. Jr. says, in reply to H. J. E.,  
who asked how t o  apply wax to stove pattern s : 
As the stove plates of to-day are more or less or­
npmented wlth designs, havlng well defined de 
prossions or elevations, the oasting must be heated 
tlll it is hot enough to melt the beeswax and not 
burn it. Then apply the wax by rubbing it here 
and there over the surface of the piate; a small 
quantity only Is required. After whieh, and 
while the wax is In a liquid form, give the casting 
a thorough brushing with a new shoe brush ; this 
will spread the wax uniformly over the entire sur­
face and at the same time remove all the surplus 
wax. Then allow the oasting to cool, and, with a 
second shoe brush, give it a thorough brushlng, 
and you will have a surface to your pattern that 
will give you a mold with as"sharp corners as your 
pattern. 

(20) W. J. R. says , in answer to T. D.'s in­
quiries as to eompound gears : I judge from T.D.'s 
list of gears and piteh of lead screw that he has 
got a Pratt & Whitney lathe, whioh, unlike most 
other lathes, has, on the inside gear on the stud, 
double the number of teeth that the cone gear 
has. Therefore, with gears on stud and screws 
having the same number, the revolutions of cone 
and screw will be as 2 to 1, Rnd the pitch of lead 
screw is made praotically 16 instead of 8. The 
SCIENTIb'LC AlIIERICAN'S rule wlIl work by eount­
ing the screw as 16. The following lndex ls useful 
for T. D.'s lathe :  

Thread . Stud. Screwt � �, Cannot be cut with I 
the Jist of geari!. I 8 " 56 

10 " 70 
12 " 84 
14 " 98 
16 " 112 
2C 56 70 
2� !>6 77 
32 ;,s 112 
40 28 70 
4� 23 84 
:'6 28 98 

64 :l8 112 

I I I I I I 
I I I I 

Thread. Stud . 

4 112 
5 " 

6 " 

7 " 

9 " 

11 " 
1q " 

15 " 

18 56 
22 56 
28 56 
36 28 
44 28 
52 28 
60 28 

COMMUNICATJONS RECEIVED. 

Screw. 
28 
35 
42 
49 
63 
'77 
91 

105 
68 
84 
DR 
6a 
77 
91 

105 

The Editor of tne SCIENTIFIO AMERICAN ao­
knowledges, with muoh pleasure, th9 receipt of 
original papers and contribntlons upon the follow­
Ing subjects : 

On Serew Cutting Gears. By R. H. B. 
On the New Force. By H. M. P. 
On Solar Heat. By W. L. S. 
On the Contraotlon Policy. By F. A. L. 
On Reissues of Patents. By G. E. B. 
On the Hydro-Pneumatlc Puzzle. By M. P., by 

C. M., and by N. B. J. 
On SplrituaUsm. By E. P. M., and by F. G. F. 
On the Orbit of the Sun. By J. S. 
On Makln!!, Rlfies. By n. 
On Poisons. By H. S. W. 
On ClU'bonlc Ae1d Gas. By C. W. S. 
On Oceanic Currents. By T. L. 
On Electric Whistles. By L. S. W. 
On Chemical Action. By E. V. 
On a Dioptric Light. By C. G., and by W. C. G: 

Also inqulrles and answers from the fo\lowlng : 
I .-G . W . l' . • . J r . -T .  B . -;r . M . -A . .  j .  B .-A ,  G . -Ii . 
J<;. C. S . --8 .  H . "· S .  H. H. ·-C , S. D .-I' . 'E. H . -F .  S . B  
-A. R . -H . A . - J .  G. S .-C .  A .  P .-C L . - A .  C .  R . �  
J .  A .  W . -F .  E .  E ,-R . ll .-J. Q. R .  B .  

HINTS T O  CORRESPONDENTS. 

Correspondents whose lnquiries fall to appear 
should repeat them. If not then published, they 
may conclude that, for good reasons, the Edltor 
decUnes them. The address of tbe writer should 
always be given. 

Enquiries relating to patents, or to the patenta­
blllty of inventions, aesignments, etc., will not be 
pubUshed here. All such questions, when inltlals 
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 is given. 

Hundreds of inquiries analogous to the follOwing 
flre sent : " Who sells all!gator leather? Who 
makes an engine run by bUl'ning crud6 oil in the 
cylinder ? Who makes the best gas meter ? Whose 
Is the best proee�s for preserving shingles ? Who 
selis papim' modw eornlces and oenterpieces for 
ceilings ? Who makes refiecting drawing boards 
and other drawing apparatu s ?  Who sells phosphor­
bronze ? Wh.o selJs haireloth for preSSing elder 1 "  
All suoh personal inquiries are printed,as wi ll  b e  ob­
served. in the column of " Business and Personal," 
whioh is speelally set apart for that purpose, sub­
ject to the charge mentioned at the head of that 
column. Almost any desired Information can In 
this way be expedltlousIy obtalned. 

[O F F W I A L . J  

I N DEX O F  I NV E N T I O N S  
FOR WHICH 

Letters Patent oC the United States were 

Granted In the Week E nding 
November 16, 1876. 

ANI) EACH BEARING THAT DATE. 
[ Those marked Ir) are reissued pate nt.s . l 

Alarm , door ,Spoor & Searle . . . . . . . . . . . . . . . . . . . . . . . . 170 ,408 
Alarm etc . ,  Jow wat.er, T .  Rass . . . . . . . . . . . . . . . . . . . .  170,261 
Amalgamator, Bancroft & walker . . . . . . . . . . . . . . . .  170 , 32\1 
Ashes, Hlftlng coal , J. Waldron . . . . . . . . . . . . . . . . . .  170, 317 
Auger handle , J. Swan . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 70 , 41;) 
Bagass e .  sa.turator fol', A. W.  J . Mason . . . . . . . . . .  170,1f)O 
B ale band .tretcher, J. Z .  Stocker . . . . . . .  " . . . . . . . .  170,411 
Barrel , Flye & Wat.on . . . . . . . . . . . . . . . . . . . .  , . . . . . . .  170 , 162 
Bed stone, oscillating , E. Armitage . . . . . . . . . . . . . . . .  170, 325 
Bcdstead , sofa , W. R .  Hamilton . . " . . . . . . . . . . . . . .  170,258 
Bed.tead, sofa, J. Schoen . . . .  " . . . . . . . . . . . . . . . . . . . . .  170 ,403 

Bee hi ... e ,  O .  Colvin . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . .  " .  170,237 
Billet loop , K. W. Holmes . . . . . " . . . . . . . . . . . . . . . . . . .  170, 264 
Billiard table,  A. Rand . . . . . . . . . . . . . . . . . . . . . . . . . . . " 170,169 
BInder. temporary , C. D .  Linds ey . . . . . . . . . . . . . . . . .  170, 282 

Binder, temporary, H .  B. Stephenson . . . . . . . . . . . . .  170,202 

Boller steam , R. Dempster . . . . . . . . . . . . . . . . . . . . . . . .  170, 348 
Boller Injector , W. Randall . . . . . . . . . . . . . . .. . . . .  170 , 299 
Boller .uperhe ater, T. Vernon . . . . . . . . . . . . . . . . . . . . . 170 , 316 
Bolts.  etc . ,  maklng, .J. R. Blakeslee . . . . . . . . " . . . .  170 , 151 
Boot , T. H. Evans . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170.35. 

Boot tip, Merrill & Roltt (f) . . . . . . . . . . . . . . . . . . . . . . . .  6 , 762 
Boot, wooden soled, M. J. S. Falcon . . . . . . . . . . . . .  170 , 161 
Boot burnisher, ete . ,  A. C .  & '1' .  1\ Esworthy . . . .  170,358 
llox lid fasteni ng , .J. L. Stevens . . . . . . . . . . . . . . . . . .  170, 410 
Brush handle" forming, W. Wendel l . . .  , : . . . . . . . . .  170 ,320 

Buffer stem, P. W. Pratt . . . . . . . . . . . . . . . . . . . . . . .  " . "  170. 190 
Building block, B. A. Berryman . . . . . . . . . . , . . . . . . . .  l'lO,331 
Bnrner, gas , A .  �L Si lber . . . . . . . . . . . . . . . . . . . . . . . . . .  170, 407 
Butcher' s saw , W. Millspaugh . . .  " . . . . . . . . . . . . . . . .  170 , 181 
Butter package , A. ,J. Dibble . . . . . . . . . . . . . . . . . . . . . .  170,242 
Cable etc . , electri c ,  G .  W .  F .  Hooge ... ecn . . . . . . . . .  170 ,266 

Camera obscura., T. A .  Kellet.t . . . . . . . . . . . . . . . . . . . . . 170,271 
Car axle box, L .  Brauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170 ,338 
Car brak e ,  P. Klnnzlnger . . . . . . . . . . . . . . . . . . . . . . . . . . .  170,379 
Car brake shoe, H. Stenz . . . . . . . . . . . . . . . . . . . . . . . . . . .  170 , 40�) 
Car coupling, llrinkerhoff, Bennett , & Seider . . . .  170 ,226 

Car coupl1ng, A .  Brown. . . . . . . . . . . . . . . . . . . . . . . . . .  170 , 227 
Car coupling, D. Harper . . . . . . . . . . . .. . . . . . . .  " . . . . . . .  170.259 
Car heater, Bafety, C. A .  West . . . . . . . . . . . . . . . . . . . . .  170 , 321 
Car lifter. railroad, J. D. Imboden . . . . . . . . . . . . . . .  170,374 
Car platform , E. Tllp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170 , 415 
Car seats . lock for , E . S .  Scofiel d . . . . . . . . . . . . . . . . . . 1 70 ,193 
Car starter, A. Dahler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 170 ,3-17 
Car starter, G. S. Knapp . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170,175 
Cars, wind wheel, A, W. Woodward . . . . . . . . . . . . . . .  170,215 
Cars , ventilating, "'; . E. Hargreaves . . . . . . . . . . . . . 170.364 

Carboy, A. H. Fatzin ger . . . . . . . . . . . . . . . . . . . . . . . . . . .  170,246 
Carbureter, feed, et.c . ,  .J . Austin. . . . . . . . . . . . . . .  . • • 6 ,754 
Card , playing, R. R. Landis . . . . . . . . . . . . . . . . . . . . . . . 170,381 

Carpet rag looper, W. R. R. Wyckoff . . . . . . . . . . . . . 170, 323 
Carriage curtain, H. C .  Moody . . . . . . . . . . . . . . . . . . . . . 170,291 
Carriage top, shifting, Gillespie & True . . . . . . . . . . 170 , 361 

Caster, furniture, L .  F .  Cerf . . . . . . . . . . . . . . . . . . . . . . .  170,156 
Chair, reclining rocking, J. R. Newman . . . . . . . . .  170 .293 
Chairs. bellows for rocking, E. K Sells . . . . . . . . . . 170, 308 

Chandelier, F .  S .  Shirley . . . . . . . . . . . . . . . . . . . . . . . . . . . 170 , 1 94 

Cheese preservers,  .J. Q. Blsck . . . . . . . . . . . . 170,222 , 170 , 223 

Cblsel, submarlne rock , A .  J. Whitney . . . . . . . . . . . .  170, 425 

Chronometer , Bolar , M. Whreler . . . . . . . . . . . . . . . . . .  nO,423 
Cigar mold, .J . Cha.rter (r) . . . . . . .  . . . . . . .  . . . . . . . . . . .  6 , 758 
Clamp for , tamp stems , tappet. N .  J. Colman . . . .  170 , 226 
Clock, geograpbical , S , .J . WaJ Jace . . . . . . . . . . . . . . .  170 ,212 
Cl othe. clamps ,fetc .. slotting, M. Pratt . ,  . . . . . . . . 170, 394 
Clothes dryer, )' . M. Clark . . . . . . . . . . . . . . . . . . . . . . . . .  170,235 
Clothes dryer, G. W. Green . . . . . . . . . . . . . . . . . . . . . . . . .  170,253 
Coffee huller, D. Lombard . . . . . . . . � . . . . . . . . . . . . . . . . . 170, 283 
Composition for beverage, W. A. Martfn . . . . . . . " 170 ,2�6 
Cooker, steam, G .  R .  Scribner . . . . . . . . . . . . . . . . . . . .  170 ,404 

Cooking apparatus. R . M. Smith . . . . . . . . . . . . . . . . . . . 170, 199 
Corn marker, J. McGregor . . . . . . . . . . . . . . . . . . . . . . . . .  170,287 

Corpses,  head rest for, C .  D. Blachfor(l, . . . . . . • . . .  170 , 224 
Cow mnker. W .  R. Pearson . . . . . . . . . . . . . . . . . . . . . . . .  170 , 187 
Cracker reachlne , C. S. Fowler . . . . . . . . . . . . . . . . . . . . .  170,250 
Cradl e ,  W. V. & N. W. Van Dervort . . . . . . . . . . . . . .  170,418 
Crane. R .  B. Robl.on . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  170,301 
Cros.head, J .  W .RIll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170,370 
Cultlvat<!lr, Price & Runt . . . . . . . . . . . . . . . . . . . . . . . . . . .  170 ,395 
Cnrd cntter, A .  & E . R .  Sedgwick . . . " . . . . . . . . . . .  170,404 

Curry comb, C. E. L. H olme . . . . . . . . . . . . . . . . . . . . . . .  170, 265 

Curtain llxture, E. B. L .. ke . . . . . . . . . . . . . . . . .. . . . . . 170, 277 
Curtain fixtnre. G. W. Peirce . . . . . . . . . . . . . . . . . . . . . .  170,288 

Curtain roller, Taylor & Donahue . . . . . . . . . . . . . . . . . . 170,205 

Dental engine attachment,  Bucklngbam et al. . . .  170,342 
Dental polishIng tool, L. F. Locke . . . . . . . . . . . . . . . . .  170,178 
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Detergent, J .  W .  Munger . . . . . . . . . . . . . . . . . . . . . . . . . .  170,183 
Digger. potato . W. P. Martyn . . . . . . . . . . . . . . . . .  ' " 170.387 
Door pull, .lIdlng, H. H. Elwell . . . . . . . . . . . . . . . . . . . .  170 ,357 
Drill. co.l .helllng. P. G. Donohue . . . . . . . . . . . . . . . .  170.350 
Dril l .  mining, J. S. Fleming . . . . . . . . . . . . . . . . . . . . . . .  170 ,21� 
Dyeing fabrics, A. Schultz . . . . . . . . . . . . . . . . . . . . . . . . .  170 ,307 
Earthenware . balled. B. F .  Robert . . . . . . . . . . . . . . . .  170. 192 
Elevator, B. T. Babbitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1;0, 827 
Englne trame, .team . W. 8 .  Finney . . . . . . . . . . . . . . .  170 .248 
Engine, rotary . W. Haven . . . . . . . . . . . . . . . . . . . . . . . . . .  170 . 365 
Engine bucket , rotary, B. T. Babbitt . . . . . . . . . . . . •  170 .12� 
Engines, valve box for, H. W. Adams . . . . . . . . . . . .  170,H9 
Envelope opener. La Blanc & St. Pierre . . . . . . . . . . .  170,276 
Equalizer, draft, H. Cartwright . . . . . . . . . . . . . . . . . . . .  170.232 
Eraser, etc .. protector, L . L .  To Ner (r I . . . • • •  6 ,766 6 ,767 
FabrI cs for skirts, etc . .  A. Komp . . . . . . . . . . . . . .  170 ,380 
Fare register, Watson & Knowlton . . . . . . . . . . . . . . .  170,318 
Fence, .J D & F Hyberger . . . . . . . . . . . . . . . . . . . .  170 .269 
Fence. Iron. R. Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170 .302 
Fences p utting barbs on wire. W .  Dulin . . . .  170 ,354 
Fllee .n� steel. te.tlng . •  J .  Garland . . . . . . .  . . . .  170, 166 
Filter and funnel. druggfst ' s ,  A. E .  Garrl.on . . . . .  170 .167 
Flre escape, T, Jingras . . . . . . . . . . . . . .  ' . . . .  . . . . . .  170 ,270 
FIre escape, J. E. Llndlau . . . .  . . . . . . . . . . . . . . . .  170.281 
Fire kindler, C. F. Cu.nlng . . . . . . . . . . . . . . . . . . . . . . . . .  170. 158 
Fire llghter. G. Elberg . . . . . . . . . . . .  . . . . . . . . . . . . .  170,356 
Fi shing rod Mse. C .  Perry . . . . . . . . . . . . . . . . . . . . . . . . . .  170,1Q8 
1'lo o'er st�nd. portable. D. M. Reynolds . . . . . .  170 ,399 
Fruit jar, E. S .  Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170, 172 
Furnace door, puddllng . •  J .  Boyland . . . . . . . . . . . . . . .  170 . 225 
Furnace, hydrocarbon ,H.  M .  Smith . . .  170,198 
]"urnaces, feedlng air to, W. C. Ford . . . . . . . . . . . .  170 , 165 
Fnrn::lcefl, superheattng aIr for, \V. C. Ford . . . . . . .  170 , 168 
Furnaces, retort for, H. M. SmIth . . . . . . . . . . . . . . . . .  170, 197 
Furnaces , beated air to, W. C. Ford. . . . . . . . . . . .  170,1G4 
Furniture cast.er, L. F. eerf . . . . . . . . . . . . . . . . . . . . . . .  170, 156 
Game boat-d , J G .  Thurber, Jr . . . . . . . . . . . . . . . . . . . .  170,429 
Gas conduits, napltth.llne f 'om, J .  C .  TllIany . . . .  170 . 414 
Gas lighter elect,·l e. U. A. 1\. Bollllon . . . . . . . . . . .  170 , :\()3 
Gas lighting. electric, E .  E. Bean. . . . . . . . . .  . . .  170 .2�1 
Generator, steam, H. M. Smith . . . .  . . . . . . . . . . .  170 , 196 
Glass , annealfng, J. M. Brookfield . . . . . . . . . . . . . . . .  170,339 
Glassware, making, T. B. Atterbury . . . . . . . . . . . . . .  170 .218 
Grain drill . J. C. Daman . . . . . . . . . . . . . . . . . . . . .  170,241 
Grate. J. SchroelIel ,  Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170 ,e06 
Halter fastening, J. Thornton . . . . . . . . . . . . . . . . . .  170.207 
Harne , G. J .  Letchworth . . . . . . . . . . . . . . . . . . . . . . . . . . .  170 .177 
Hames ,  J. Thornton . . . . . . . . . . . . . . . . . . . . .  170.208, 170,209 
Harne toP . E. G .  L.tt. . . . .  . .  . . . . . . . .  170 ,176 
Harne.s tug. B. S. Leonard . . . . . . . . . . . . . . . . . . . . . . . .  170 ,33� 
Harvesters , J. O. Brown . . . . . . . . . . . . . . . . . .  170 ,?28 ,  170,2'�9 
Harvester, L. J. McCormick . . . . . . . . . . . . . . . . . . . . . . .  170 ,338 
Harvester, corn , Townsend and Parr . . . . . . . . . .  170 ,3 15 
Harvester carriage attachment , J O .  Brown . . . . .  170,�30 
Harvesting machine, .J .  O .  Brown . . . . . . . . . . . . . . • . .  170 ,231 
Hay loader. Perry .nd Manley . . . . . . . . . . . . . . . . . . . . .  170,189 
Heating drum. T. B. Field . . . .  . . . . . . . . . . . . . . . . . .  170,247 
Hinge , F. Toedt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170,314 
Hogshead and barrel horse . J .  N. Parker . . . . .  170, 186 
llorse detacher, D .  E. Owen . . . . . . . . . . . . . . . . . . . . . . .  170,389 
Horee power, G. W. G· rdon . . . . . . . . . . . . . . . . . . . . . . . .  170,252 
Horse power, A. D. Manley . . . . . . . . . . . . . . . . . . . . . . . .  170,886 
Horsesnoe. A . Dunbar. . . . . . . . . . . . . . . . . . .  . . . . . . .  170,245 
HorseShoe-calking vise , W. Weaver . . . . . . . . . . . . . . .  170.319 
Hose coupling, W. A. Ca.well . . . . . . . . . . . . . . . . . . . . .  170 ,155 
Ho.e, lining bydraullc, J. U. llraman . . . . . . . . . . . . .  170 ,153 
Ho.e pipe nozzle .  S .  Held . . . . . . . . . . . . . . . . . . . . . . . . . .  170,397 
Hydrant. J. O. Connor . . . . . . . . . . . . . . . . . . . . . . . . . . .  170.238 
Indicator . •  peed. M. A. Wier . . . . . . . . . . . . . . . . . . . . . .  170,213 
Iron Into .teel , cast, C .  L. JelIords . . . . . . . . . . . . . . . .  170.173 
Iron, refinIng cast, A. Warner. . . . . . . .  . . . . . . . . .  170,420 
Jack, hydraulic. M. J. Walsh . . . . . . . . . . . . . . . . . . . . . . .  170,419 
Kifn, brick ,  H. W. Adam •• Jr . . . . . . . . . . . . . . . . . . . .  170,148 
Kiln . brick, W. N. Weidner . . . . . . . . . . . . . . . . . . . . . . .  170 .421 
Kitchen utenSil, T. S. Page . . . . . . . . . . . . . . . . . . . . . . . .  170 ,29' 
Lamp. chimneys, flnlslling. J. Lowery . . . . . . . . . . . .  170.233 
Lamps, manufacture of, T B. Atterburv . . . . . . . . .  170,219 
Lamps, wick raiser for , A .  Albertson . . . . . . . . . . . . .  170,428 
Latch , locking, .J . Drucklleb . . . . . . . . . . . . . . . . . . . . . .  170,353 
Latch, reversible , H. S. Pomeroy . . . . . . . . . . . . . . . . .  170.S93 
Leather, vat for t.nnlng, O .  W. Bean . . . . . . . . . . . .  170,330 
Lightning rod. I. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . .  170 . 377 
Limb receiver, H .  R .  Allen . . . . . . . . . . . . . . . . . . . . . . . .  170,217 
Loom .hattle , etc . . J. Wolfenden . .  . . . .  . . . . . . . . .  170,214 
Loom weft stop. Isberwood and Nuttall (r) 6 , 761 
Lounges, attach 'ng frames to, W.  Se.ng . . . . . . . . . . .  170.406 
LubrlcaJors . C. H. Parshall . . . . . . . . . . .  170.296, 170 .297 
Macaroons, preserve for. Heide and Wirtz . . . . . . . .  170 ,368 
Mall bag fastening, H. M. Smith . . . . . . . . . . . . . . . . . .  170,195 
Mattress ,  wire, A. Z. Boda . . . . . . . . . . . . . . . . . . . . . . . .  170,334 
Mattresses , frame for wire . W. J. Boda . . . . . . . . .  170 ,333 
Measure . graduated, You�g  and Davis . . . . . . . . . . . .  170,216 
Meat mangle, C. C. Kerr . . . . . . . . . . . . . . . . . . . . . . . . . . .  170,378 
Mechanical movement, E. be.lle . . .  . . . .  . .  . . . .  170.2,0 
Mill, I. A. Hedges . . . .  . . . . . . . . . . . . . . . . . . . .  , . . . . . .  170 , 367 
Mill and press, elder, H. Krumslck . . . . . . . . . . . . . . .  170 , 275 
Mills, concentrating tailing .  from. F. E. Mills . 170. 289 
Millstones . beartng for, C. Custer . . . . . . .  ; . . . . . . . . .  170 ,846 
Mitten, A. P. Smith (r) . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  6 , 764 
Motton, 'coDvert1n�, M. Crossma.n . . . . . . . . . . . . . . . . .  170 ,427 
Motor, volute .prlng, W. S. Shoemaker . . . . . . . . . . .  170.310 
:MuSlc sheet, electric, W .  F .  and H. Schmoel , Jr. 170,402 
l< eedle threader, P. E. Lambert . . . . . . . . . . . . . . . . . . .  170,278 
Ore, cla.s lfylng, R. M. Wengler . . . . . . . . . . . . . . . . . . .  170.42'l 
Paper collar, E. F. Bradford . . . . . . . . . . . . . . . . . . . . . . .  170,336 
Paper fastener, Pack and Vanhorn . . . . . . . . . . . . . . .  170, 294 
Paper, perforating, W. Br.ldwood . . . . . . . . . . . . . . . . .  170,337 
Pnpcr weight, E. Dressler . . . . . . . . . . . . . . . . . . . . . . . . . .  170,243 
Parchment, vegetable. A. G. Fell . . . . . . . . . . . . .  170,360 
Peat cutter, N ewton and Zollner. . . . . . .  . .  . . . .  170 . 184 
Photographic background . Taber and lloyd . .  170, 204 
Photometer. P. Munzlnger . . . . . . . . . . . . . . . . . . . . . . . .  170.292 
Picture frame cJamp. etc . •  C. P. Pointer . . . . . . . . 170,392 
Pill., coating , A. F. W. and W. F. A. Neynaber. 170 , 1 35 
Pipe. hlow, C Rum'ey. . . .  . . . .  . . . . . . . .  . .  . . . . . . .  170.304 
Pipe jOint , .J . Hyde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170,373 
Pipe trap. waste, T. Hudsou . . . . . . . . . . . . . . . . . . . . . . . .  170 ,268 
Pipe, water, 'V. H. Sampson . . . . . . . . . .  170.305 
PlanIng machine, !land , Doane and Passel . . . . . . . .  170,349 
Planter, corn, .J . B. Abbott . . . . . . . . . .  ' " . . . . . . . .  170 . 147 
Planter, corn and seed, H. P. Sullivan . . . . . . . . . . . . .  170 . 412 
Planter. corn . G. W. Brown (rl . . .  6 . 755. 6 , 756, 6,757 
Plow, g.ng, F. A. Hill . . . . . . . . . . . . . . . . . . . .  . .  170,262 
Plows ,  fUrrow gage fOf, B .  B .  Hawes . . . . . . . . . . . . 170,256 
Pre.s. power, B. G. Martin . . . . . . . . . . . . . . . . . . . . .  170,179 
Printing pr ••• , J. L. Firm (r) . .  . . .  . . . . . . . . . .  . . . .  6 ,760 
Prl.on doors , operating, R. Bichter . . . . . . . . . . . . . . .  170,409 
Pump. etc . ,  beer, D .  S. Whitman . . . . . . . . . . . . . . . . . .  170, 426 
Pump bucket , chaIn, Van Duzer et al. . • . . . . . . .  1';0 ,2 11 
Pump, rotary force . A. Carlin . . . . . . . . . . . . . . . . . . . . . .  170,343 
Punch, conductor's alarm, Hill & Ruger . . . . . . . . . .  170,1;0 
Purifier. middlings, J. F .  Gandolfo . . . . . . . . . . . . . . . .  170. 251 
Railroad rail cbalr, J .  Gogerty . . . . . . . . . . . . . . . . . . . . .  170 , 1 68 
Railroad rail joint , R. Long . . . . . . . . . . . . . . . . . . . . . . . .  170.364 
Register, T. B. Doo!ittie . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170 ,351 
Regl, er, G. F. Spencer . . . . . . . . . . . . . . . . . . . . . . . . . .  170 , 200 
Ruler, parallel, J .  D. Hall . . . . . . .  . .  . . .  . . . . . . . . . . 170.257 
Sas " balance , H. Cutting . . . . . . . . . . . . . . . . . . . . . . . . . .  170 ,240 
Saw. butcher' s ,  W. Ml11spaugh . . . . . . . . . . . . . . . . . . . .  170. 181 
ScalIold, D. C. Place . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170 ,391 
Scales ,  weighing, W. W. Reynold . . . . . . . . . . . . . . . .  170,191 

.,§ c i rutific 
Scoop , Sifting, W .  S .  Boon . . . . . . . . . . . . . . . . . . . . . . . . .  170 ,152 
Screw· cutting machine, G. Emlg . . . . . . . . . . . . . . . . . . .  170, 160 
Screw tap. E. Reynolds . . . . . . . . . . . . . . . . . . . . . . . . . . .  170 ,898 
Se,mlng mAcblne ,  W C. Sharp . . . . . . . . . . . . . . . . . . .  170.w.! 
Separating snb.tances , A. B. Stauberrle . . . . . . . . . .  170,312 
Sep.rator, grain. W. W. Johnston . . . . . . . . . . . . . . . . .  170 , 376 
Sewing machine, F. Chase . . . . . . . . . . . . . . . . . . . . . . . .  170. 345 
Sewing machine. J. W. & R. H. Lufkin . . . . . . . . . . .  170 .284 
Sewing machine. over stitch, W . A. Polmateer . . . .  170,390 
Sewing machine table, H. R. Tracy . . . . . . . . . . . . . . .  170 .4 16 
Sewing machine tuck marker. A .  John.ton . . . . . . .  170 ,375 
Sblp 's blrths, .wlnglng. E. P. S. Andrews . . . . . . .  170 , 321 
Shirt front ,  W .  J .  & M.  A .  Duke . . . . . . . . . . . . . . . . . .  170 .244 
Shoe and stocking. rubber. J. M. Bibbins . . . . . . . . . .  170,332 
Shutter fa.tener, S. C. Tuckerman. . . . . . . .  . . . . .  170,210 
Shntter worker, H. A. Honse . . . . . . . . . . . . . . . . . . . . . . .  170, 171 
Sizing composition , S .  B. Dorl.n . . . . . . . . . . . . . . . . . . . 170,352 
Skate , E .  Murray (r) . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  6 ,763 
Slate-cleaning block, A. H. Bryant . . . . . . . . . . . . . . . .  170.340 
Sofa and table ,  convertible ,  C. C. Harris . . . . . .  170 ,260 
Solvent.8 ,etc .. recovery of vaporIzed, Whiting Ft al. 170, 424 
SpiKe machine. W. Haddock . . . . . . . . . . . .  170.255 
Spikes, machine for making .plit, A. Whittemore . 170.322 
Spinning. adjusting spindles, F. A. Sterry (r) . . . . .  6 , 705 
Rplrlts. P. Griffin. . . .  . . . . . . . . . . . . . . . . . . . . .  170.254 
Stage plank .nd carrier, W. S. Booth . . . . . . . . . . 170.335 
S earn whistle, King & McKiernan . . . . . . . . . . . . . . .  170 .274 
8teel, manufacturing, F·. Berchtold . . . . . . . . . . . . . . . .  170 , 150 
S r.ove, cooking, R. Thomss . . . . . . . .  . . . . . . . . . . . . .  170,2('16 
SYl lnge , W. Molesworth . . . . . . . . . . .  . . . . . . . .  170. 182 
Table. extenSion, G .  Heyl . . . . . . . . . . . . . . . . . . . . . . . . . . .  170 ,369 
Table, Ironing, J. S. Hays . . . . . . . . . . . . . . . . . . . . . . . . . . .  170 ,866 
Tailor' s  coat measure. J. S. Charch . . . . . . . . . .  170 , 157 
Tele",raph, facslmlle, J. C. IJudwig . . . . . . . . . . . . . . . .  170 , 385 
TenonIIJg machme. E. B. Hees . . . . . . . . . . . . . . . . . . . .  170 ,396 
Tide and current wheel. J. J. HelL . . . . . . . . . . . . . . . .  170, 263 
TIres, Clip for broken, J. W. Hoddinott . . . . . . . . . .  170 ,87 l 
Toilet ca.e and towel roller. D. Miller . . . . . . . . . . . . .  170, 288 
Trap, fly, H. B. Earing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170,355 
Trus., H. A. Kimball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 170,273 
Tubes, bending metallic. J. M. Reid . . . . . . . . . . . . . . .  170 .300 
TUCk marker. R .  G. Busn . . . . . . . . . . . . . . . . . . . . . . . . . . .  170 , 154 
Tweer, H .  J. Chandl er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170,234 
Tweer. P . H. otandt.h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  170,313 
Type-setting machine , J .  Hooker. . . . . . . .  . . . . .  170, 372 
Type-writing mach ine, W H. Case . . . . . . . . . . . . . . . .  170,233 
Type-writing machine, L. S. Crandall . . . . . . . . . . . . .  170,239 
V.lve .eats, refitting. C. F. Hall . . . . . . . . . . . . . . . . . . . .  170 ,363 
Ventilating churcbes, etc . ,  W. Kingham . . . . .  . 170, 174 
Vise, E. Caswell . . . . . . . . .  . . . .  . . . . . . . . . . .  . . . . .  170.3;4 
Wagon bMy. C. A. Dewolf . . . . . . . . . . . . . . . . . . . . . . . . .  170 . 159 
Wagon brake .A. L. Bartlett . . . . . . . . . . . . . . . . . . . . . . .. .  170 ,220 
Washing machine, F. Glttere . . . . . . .  . . . . . . . . . . .  170 , 362 
Washing machine, J. D. Lawlor . . . . . . . . . . . . . . . . . . . .  170 ,279 
Washing machine ,  J. 1. Shotwell . . . . . . . . . . . . . . . . . .  170 . 311 
Watch case spring, A. S. Buckelew . . .  . .  . . . . .  170,341 
Water ejector. H .  Coil (r) . . .  . . . . . . . . . . . . . . . . . . . . . . .  6 , 759 
Water meters. register dial for. J .  C. Kelley . . . . . .  170 ,272 
Water wheel , S. C .  L� ons . . . . . . . . . . . . . .  . . . .  . . .  170,235 
Wen curb , C. M. Allnor . . . . . . . . . . . . . . . . . . . . . . . .  170,290 
Whistle , .team, King & McKiernan . . . . . . . . . . . . . . .  170.274 
Wind power. J. M. Armour . . . . . . . . . . . . . . . . . . . . . . .  170 ,326 
Windl.ss, friction. A. D .  Stout . . . . . . . . . . . . . . . . . . . .  170. 203 
Window .ash bead fa.tener. J .  W. Tripp . . . . . . . . . .  170 . 417 
Window .hade roller. A .  Roelofs . . . . . . . . . . . . . . . . . . 170,401 
Wood·borlng gage .G .  S Hnd.on . . . . . . . . . . . . . . . . . . . 170 .267 
Wrench pipe. D .  P. Stanton. . .  . . . . . . .  170,201 

D ESlGNS PATENTtu.. 
8 .799 .-WATOH KEys .-H.W.  Bullock, Sprlngfleld,Mass. 
8 . 300.-BoxEs .-J .  H. England, Baltimore, Md . 
8 , 801 .-SETTEES .-J . W. FI.ke, New York city . 
8 , 802 -Snow CASE .-W. H. Grove. Phlhdelphla, Pa . 
M ,803 .-HAT HOLDER. ETO .-J . Hall , Newark , N. J .  
8 , 804 .-1NKSTANDS.-H. Lee, New York city . 
8 , 805 to 8 ,807 .-FLOOE OIL CLOTHS.-C . T. Meyer et al. ,  

Bergen. N .  J . 
8 , B03 .-PAPER WEIGHTB.-C. Rowland. New York city . 
8 , e09 .-CoFFIN HINGES.-J. W. Vaughn, Peabody, Mass . 
8 , 8!�.=�.!.-!�8HOEB.-G. Watkinson, New Haven, Conn . 

"(1I1EDUJ,.1f . . .. .. " TIn . ... "' "n • •  
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S C I E N C E  R E C O R D Pc:::»r 1876. 
--0---

SCIENCE RECORD is 
a splendid book of 600 
pages, pu bUshed an­
nually, a bout the 15th 
of January. Illustra­
ted with many engra­
VID!!,S. Price $2.50. 

THE Volume for 1876 
will be published about 
.J anuarv 15r.h. Its con­
tents will embrace the 
mOHt Interesting Facts 
a f. d DIscoverIes in the 
various Arts and Sci­
ences tbat have traos­
ph-ed dnring the prece­
ding year. exhibitIng In 
one vIew the General 
Progress of tile World 

Every person who desires to be well informed concern. 
Ing the Progress of the An. and Sciences should have a 
copy of SOIENOE RECORD for 1876. It wll' be a most In­
teresting and Valuable Bool< ,  and ehould have a place In 
every Household and Library. • 

600 pages Oct.avo . Handsomely Bound Many Engrav 
fngs . Price $2.50. Sent, poot-pald , on receipt ot price . 

All the preceding volumes of ScIENCE RECORD 
may be had separately at $2.50 each, or $10 for the 
five volum'ls, 1872, 1873, 1874, 1875, and 1876. 

MUNN & CO., PuBLISHERS, 
37 Park Row, 

New York city 

�tutricau. [DECEMBER 25 , 1 8 75. 

Mnnn & CO. 'S Patent Otlices. 
Bstabllshed 1846. 

The Most Popular Scientific Paper in 
the W orId. �he Oldest Agency for Soliciting Patentl 

THillTY-FIRST YEAR. in h U Only $3.20 a year Including Postage. t e nited StateL 
�Send 10 cents for Specimen copy 

THE SCIENTIFIC AMERIC A.N. now in Its 31st 
year, enjoys the widest circulation of any weekly 
newspaper of the kind in the world. A new vol­
ume commences January 1, 1876. Published week­
ly. Now Is the time to subscribe and to form 
clubs. 

THE CONTENTS OF THE SCIENTIFIC AMERICAN 
embrace the latest and most interesting Informa­
tion pertaining to the Industrial, Mechanical, and 
Scientific progress of the world ; DesCl1ptions, 
with beautiful Engravings, of N ew Inventions, 
New Implements, New Processes, and Improved 
In1ustries of all kinds ; Useful Notes, ReCipes, 
Suggestions and A dVICe, by Practical Writers, for 
Workingmen and Employers, in all the various 
arts. 

EVERY NUMBER contains sixteen large quarto 
pages, eleganUy printed and illustrated with many 
engravings. The year's issue contains 832 large 
page�, equal to four thousand book pages, at a cost. 
Includmg postage, of only $3.20 a year to the sub­
scrlber. 

THE SCIENTIFIC AMERICAN will be especially 
enriched during the current year by splendid en­
gravings and descriptions of the most noticeable 
objects in the great Centennial Internatianal ExM­
timt. 

Engineers, Mechanlcs, Telegraphers, Inventors. 
Manufacturers, ChemiSts, Photographers, Physi­
Cians, Lawyers. Clergymen, Teachers, and People 
of all Professions, will find the SCIENTIFIC 
AMERICAN most useful and valuable. Its pages 
teem with Interes�ing subjects for thought, study, 
and conversation. and are an unfailing source of 
new and Instructive Information. As an Instruc­
tor and Educator, the SCIENTIFIC AMERICAN 
has no equal. It is promotive of knowledge and 
progress in every community where It circulates 
It should have a prominent place In every House­
hold, Reading-Room, and Library. 

�Specimen copies SeAlt, prepaid, an receipt of 
10 cents. 

TERMS OF SUB8CRIPT I O NS.--POSTA GE 
PAID BY US. 

One copy Scientific American, one year . . . . $3.20 
One copy Scientific American, six month8 . . 1. 60 
One copy Scientific American,three months 1.00 
One copy Scientific American, and one LOpy 

Scientific American Supplement, both 
for one year, post-paid. . .  . . .  

One copy Scientific American, one year, 
7.00 

and one copy Science Record . . . . . . . .  _ .  5.20 
� We make a llberal disco<lnt and give advan­

tageous premiums to those who form Clubs or 
procure Subscriptions. A beautifully Illuminated 
Subscription List, also Prospectus and Rates, sent 
free. Address 

M UNN & CO. 

rW1!1lV7 Y-1!11 9H'1 nABS' &IP1!1RlllJfCJJ. 

MORE PATENTS have been IIIlCIU'ed througll 
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Brake trials . high speed . . . . . . . . . . .  342 I Concrete fOi walks, etc . . . . . . . . . . . 185 Explostun at the l"ullman Car . 
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Plants. the animal1sm of. . . . . . . . . .  7 
Plant vascs for indoor uecoration 407 
Plate shearing machine . . . . . . .  390 
Podometer, or walKtng distance 

indicator . . . . . . . . . . . . . . . . .  98 
Polyzoon, s fresh water. . . .  . . .  4 
Press , drawing, Stiles & Parker's tHO 
PrlDting press , Cottrell & Bab· cock's . . . . . . . . . . . . . . . . . . . . . . . . . . 259 
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Long & Co. ' s . . . . . . . . . . . .  . . .  143 
Pyrometer, Salleron's . . . . . . . . . . . . .  50 
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Raft, life, Parratt 's . . . . . . . . . . . . . . .  134 
Ratlroad cars, two ·story . . . , . .  242 
RaUs, street, Nessie 's . . . . . . . .  19, 55 
Railway carriage, Giffard ' s  . . . . . . .  275 
RaIlway flshplate , etc . ,Dittman' s  29.1 
Railway tie , Reese' s  . . . . . . . . . . . . . .  2SO 
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Alloy for be.dng • . . . . . . . . . . . .  (17) 285 
Alloy, the Chinesc, pakfong . .. . .  20 l  
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Ammonia, aqu •. . . . . . . . . . . . . . . (47) 299 
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rO��.S.8.�� i�1 Bronze, brown, for iron . . . . . . . . . .  185 Crystahzlng fruit . . . . . . . . . . . .  (31) 2R4 Hronze on brass, green. . . . . . . . . . . .  5 1 Culmary apparatus , Centennial . of 35M Bronzes , Japanese. . . . . .  . . . . .  281 Cupressus lllltkaensis . . . . . . . . . . .  * 247 Bronzing ca.t Iron . . . . . . . . . . . .  (11) 11 Curtain fixture . . . . . .  . . . . .  . . . . . .  * :lO6 
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Buckskin gloves . etc ., cleaning . .  

(33) 347 
Buffalo skins , to p'repare. . (24) 59 D 

F 
Fair, the oldest tn the world . . . . .  231 
Fastenings . .  . . . .  . . . . . . . . . . . . . . . . .  * 83 
Fe.thers, cleanlng . . . . . . . . . . . . .  (7) 315 
Feed water heater and purifier. «" 1�7 
Feed water he" ter, locomotive . .  * 1 .... 2 
Fence, tron . . . .  . . . . . . . . . . . . . . . .  � 387 
.Fermentation from inorganic sub� 

stances . . . . .  ' . .  . . . .  . . . . . . .  837 
Fertilizer. a cheap . . . . . . . . . . . . . . . . 18:1 
FiLers , pineapple and banana . .  288 
Ficarta, the. . . .  . . . . . . . . . . . . . . . 71 
FIeld In.trnment, unlvetsal . . . . .  * �26 
File a new patent . . . . . . . . . . . . . . * 322 
Fll�er, chemicaL . . . . . . . . . . .  . . . . . .  66 
Filters , etc . . . . . . . . . . . . . . . . . . . . . . . .  * 404 
Filth as a source of preventIble 

dlse.se . . . . . . . . . . . . . . . . . . . . . . . . . .  304 Finches, the . . . . .  . . . . . .  . . . . . . . . . . . .  55 
Flnl.hlng color, the . . . . . . . .  . . .  308 
Fire bars , revolving. . .  . . . . . . . . . . . .. 5 Fire box , locomotive . . . . . . . . . . . .  * 38 
Fire engines, floatmg . . . . . . . . . . . .  * 162 
Fire escape , a new . . . . . . . . . . . . . . . . 2M 
Fire escapeR wanted . . . . . . . . . . . . . 8, lUI 

Buildings and raIlway cars , exit 
from . .  . . . . . . . . . . . . . . . .  ] 00 Bullets, prOjectiles, and cart-

Fire fiy, the chemical. . .  . . . . . . . . . .  121 
D.ndrufi . . . . . . . . . . . . . . . . . . . . (11) 267 Ftreproof house •• pla.tering In. . 69 
D.rnmg machine. . . . . . .  . . . . . .  241 Fireproofing fabrics . . . . . . . . . . . . . . .  :21 

ridges . . . . . . . . . . . . . . . . . . . . . . . . . . . * 24 
BurgJar alarm. . . .  . . . . . . . . . . . . . .  1t355 
���f�f� i��:��yralniciai ' : : : : : : ' : : :  �g 
Burl.1 vault. bu1td lng •. . . . . . . .  ( 25) 316 
Burner. Bunsen solid flame . . . . . . .  *258 
Burner, improved Bnnsen . . . . . . . . *:387 
Burns, new remedy for . . . . . . . . .  56, 133 
"' uBiness and ftnanciering . . . . . . . . .  387 
Business, stagnation In. . .  . . .  , . . .  4 
Butter, PhiladelphIa ,  the secrets 

of, . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 72 
Buttons, white shirt . . . . . . . . . . .  (42) 204 

c 
Caisson, movable iron . . . . . . . . . . . . .. 31 2 

Dashbo.rd. I llproved . . .  . . . . . . . . • 22 Fireproof p.steboRI d • • . • . • •  (26) 2, 6 
Death in the nursing bottle . . . . . . .  145 Fireproof producIB, etc . . . . . . . . . . . .  3R 
Deodorizer, new . . . . . . . . . . _ . . .  287 Fishes, ancient . . . . . . .  . . . . . .  1�2 
Detonating compound . . . . . . . .  (13) 394 Fish fiour . . . . . . . . . . . . .  . . . . . . .  406 
DIamonds agam , veneered . . . . .  305 Fish. German, in American wa � 
JJiamonds, '  eneered . . . . . . . . . . . . .  265 ters . . . . . . . . . . . . .  . . . . . . . . . . . . .  2 1 4  
Diamontl s ,  the formation o f .  (55) 139 Fistula. trefltment of, by  ligature 56 Dtffraction lines and prismatic 1 Flamingo plant, the . . . . . . . . . . . . . * 247 

speclra . . . . . . . . . . . . . . . . . . . . . . . . * 265 Flanging machine . . . . . . . . . . . . . . . . ... 15 
Olphtheria . . . . . . . . . . .  . 384 Flea , education of the . . . . . . . . . . . .  370 
Diphtheria, the tre.tmcnt of • . . . .  887 Flies. what they do . . . . . . . . . . . . . . .  388 
Disl·overies. three curious . . . . . . . .  386 ii'loating apparatus . . . . . . . . . . . . . . .  * 258 
Disease , the financial equivalent E'loodway for warehouses .  * 191 , * 370 

for . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.;3 Floor clamp . . . . . . . . . . . . . . .  * i02, * 1 18 
Dlslnfect.nt • . . . . . . . . . . . . . . . . . . . . . .  193 Florakm. the. . . . . . . . . . . . . . . . . .  * 231 
DISsolution , a theory of. . . . . . . . . .  6ti Flouring mill . the largest . . . . . . . . .  405 
Diving bell and gr.pnel . . . . . . . . . .  * 291 FlOwer pots . . . . . . . . . . . . . . . . . . . •  296 
Donkey street car. . . .  . . .  . .  34 1 Flying macblne , another . . . . . . . . .  ]04 Floodway for warehouses, Mor· 

rell's . . . . . . . . . . . . . . . . . . . . . . . . 191 , 370 
Railway track , Potts ' . . . . . . . . . . . . . 38 
Reaper, Burgess & Key's . . . . . . . .  119 
Refrigerator and counter, Barnes' 278 
Refrigerator steamer, proposed . .  322 
Rlfie contest, the targets . . .  . . . . . .  40 

Arsenic 1n the air of rooms . . . . . . .  330 
Astronomical notes . . . . . . . .  10, 296, 360 

Draft of a wagon, hiJlh or low FI) ing machmery . progress ot . . .  121 
(37, 33*) 188 Foil , v.rIegated . J apanese . . . . . . .  198 
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Calculation, Instinctive . . . . . . . . . . * 288 

Floor clamp , Clarke ' s  . . . . . . . . . . . . .  102 
Floor clamp, Wood's . . . . . . . . . . . . . . .  118 

Athletic contests , the university. 73 
Atmosphere .nd sound . . . . . . . • . . .  216 

Calicoes, wasnlng . . . . . . . . . . . . . . . . .  249 
Calipers . . . .  . . . . .  . . . •  • • . . .  . . . . . . . • 328 

Drain pipes, ventUating and lfood, fermentation of . . . . . . . . . . . 31 
cleansing . . . . . . . . . . . . . . . . • . . .  * 395 FOOd to work, the relation of . . . .  298 
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"Force, reducing. . . . . . .  . . . . . . .  . .  50 
Force, the supposed new . . . . . . . . . .  8SO Foreman, the. . . . . . . .  . . .  . . . . . . .  . 71 
Forest, a buried . . . . . . . . . .  . . .  . . 276 
Franklin. Lady. . . . . .  . . . .  38 
Freezmg mIxtures . .  .. . . .  (3) 26. 330 
Freezing powders . . . . . . . . . . .  . . . .  56 
Freezing water in bottles . . . . . * 82 
FIiction , a curious fact . .  . . . . . .  5 
FrIctIOn clutch pulley . . . . . . . . . . * 275 
FrIctionless Joint , a . . . . . . . . . . . . .  * 69 
FrictIon meter . . . .  . ..... 227 
Frost, subterranean . . . . .  . .  . 287 
:Frult, preservmg. . . . . • . . . . . . . .  16<) 
Fuel , ecoDoml in use of . .  163 
Fuel. new source of, and Its utili· 

zatlOn . . . .  . . . . . . . . . 119 
Fumigator, a new . . . . . •  3tl9 
Furnace workmgwith petroleum* 182 
}�urniture of a sIck room . .  . . 232 
Furmture, combination . .  256 
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Gages, glass , 011 bOlleH� • • . (5) ISH 
hRg'CS, tIde and rh er. . • • • •  * 227 
Galley support , pJinter' s  . . . * J02 
hah anized 11 on pipes . . • •  (4) 251 Gah anized lron, snow-fiake fin-

Ish on . . . .  . .  (�4) 26R 
Gah anizing iron. . . . .  . .  (Hi) 815 
Gas , a new lIghting and lleatlng . 13t 
Gases the "\ ftpms of liquids . . . . . S'Zl 
Gases, the '\ olume aud presslU e 

of . . . . . . . . .  . . .  403 
Gas explosion. .�7 
b·as for heating purpoHes '*S9 
has from cork . . . . .  . :ID5 
bas from nead animals. etc . . .  337 
Gas from mght sOlI , etc. . 209 
Gas from petroleum . .  * 258 
Gas furnaces, natural 305 
Gas fuel. natural 390 
bas, Lowe ' s  new process for . 276 
Gas regulator, new. . .. 2-'19 
(Tas shadow, a 38i 
Gas wells of Pennsylvania . 70 
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GeologIcal importance of onr 
western explOl ations 256 

GermmatIOn of seeds , action of 
SlitS on . . . . . '179 

Germination of Beeds, the . . 358 
GIldmg', process of . . . . .  1 16 
Glacial motion . rate and ( alU�e of 49 
Glass bottles, to cut. . .  . 49 
Glass, cleaning. . 69 
Glass for lighthouses, French . 325 
Glass mannfacture, recent 1m 

provements in . .  17 
Glass. metal . . . . . .  166 
Glass, Foluble, for outdoor work 148 
GlaHs. the Bastle . . . . . . . . . . .  20 
Glass , to render opaque . . .  . . .  231 
Gla?angs, colored. . . . . . . 325 
Glue , fireproof . . .  . . .  69 
hlue. lIquld . . .  . 24 
Glue. to prevent from cracking . .  389 
Glycerin. dIstIlling . . . . . .  (56) 1 39 
Gold and slher. mdolng . . . (53) 379 
Gold. chlorIde of . . . . .  . .  . (1) 187 Gold fields, .I apanese . . . . . . .  72 
Gold from ore, obtaining. . . . .  (22) 91 
Gold , new leagent for . . . . . . . . . . .  323 
Gold, obtainmg from solutions 
Gold·platlng solution. . . .  . . . i�j �� 
Gold . testing . . . . . . . . . . . . . . . .  (12) 283 
Gophers, killing . . . .  ' "  .. . .  8 
Gorilla, a captive . . . . . .  . . .  . . . . .  824 
Governor, Mein's patent. . . . . * 354 
Gradients , working by locomo-

tives . . . . . . . . . . . . . , . . . .  it 354 
Graham flour. counterfeit 329 
Grand Central Depot-The signal 

system . . .  . . . . . . . * 399, * 4(r2 
Gra'pes , llresernng. . . .. 306 
Grape vines In France, Amel ica.n 147 
Grasshopper parasite . a 15 
Grasshopper plague, the . . . .  132 
GrassLtoppers, destroving . 20 
Grasshoppers, grass planted bJ . 81 
Grasshoppers jn the West. . . . .  • . •  52 
Gras-hoppers, to utilize . . . . . .  1 9  
Grasshoppers, utilizing the . 68 
Grease from paper to remove(14) 395 
Green. a new emerald . .  1 15 
Grinder. universal . . .it 179 
Great Eastern , barnacles on the . 197 
Gruel, preparallon of . . . . . .  232 
Harhage, new use for . .  . .  3"i3 
Gnlf stream as a heat carrier, the S36 
Gunboat . new. the BermtJo .  * 146 
Gun, new RUSSIan . .  . . .  177 
Gunpowder, power of 319 
huns anu armor, cost of �3 
GUllS, recon check for . . . .  "* 406 
Guus ,  reCOil of . . . . • (35) 847 
Gun, the ejg'hts�olle tun. eclipsed 337 
Gun, the eighty tun. . .  . . .* 239 
Gun, the Kn1pp . . .  . . .  . . .  . .  B60 
Gun, toy . . . . . . .  . . . . . -It 1 m  
Gun. 1 ,200 poundt·r. . . .  . . * 391 
Gutta percha and India rubber . .  9 
( . utta percha. the ,upply of. 229 
(lymnaslllffit a pm·ket . . . .  . 341 
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Han headcl . 2"3 
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Waterproof walls (4) 1117 
'Vatel tesllng U) lSi, 281 
WatCl : testlng Ute C0101 of. >! /)'1 
Water . the puritication of . J).l7 
""\\ atet through pIpes, under PI es-

sure . . . 01) i l j  
1Vntf'r wheel heallngs . . . . 3U �,  e15l 
'Vat el -wh( pI buckets 7:2iJO 
Water when unfIt to dnnk �3h 
Watm -\vOl ks, (O llHtant pressurp- '140 
Wave motion • . (29) 17t  
Wa\ e motlOn, nlCa8urlllg. . . , 21 6 
Wa' e motlOn,pl opeHing ships by 216 
Waxing stO\ (' patterns . (19) 4(1 ) 
vY"cnlth, nneel talnty of � 
V{eather � l� !l s ,  thf' . . .  �30 
'Veatl1 C'l sttip, �,ureku . . . .  *20U 
Weal-her, the l ecput wet IJ8 
,"V·pldin,; uon, Belglan compound 

( 19) 138 
Wen boring tools . .  * fi l  
Wells , al'teS\<tll . . . . .  'I": -'14 
"rhale poweL ,E,  8team. . . . . 8 5  
Wheelw rIght' s  machme universal*.J.06 
Whlstllllg, natIOnal differences as 

to . . . . .  . . . . . . .  310 
WhIte fllllSll OIl glafls . . .  (8) .�9i 
Wind instrumentR . . . . .  '�26 
WIre fence, makmg . .  241 
WIre in deep sea soundings, use of 81 
Wood-carvjng machine . . .  . . . . * 95 
Wood ,  pl eserving . .  . . . . .  . . .  2( I) 
Wood pulp . .  . .  . .  (5) �ij 
'Voon sorrel tn epithelIoma . 'lfi 
Wood stam, " alnut . . 387  
"W oodwork the protectlOu 01, etc '351 
,"Vo01 , mineral . . 53 ,  � :i l  
Worm� ,  currant and go{)seberf) 11� 
WIlIIkles and recipes . . . 001 

y 
l' acht ,  steo.m, the lIernuone 16).( 
Yeas"' , compressed . (47) 204 
Yeast, Vienna lW; 
YlH ca strfetu , the . � :W .• 
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Back pq. • • • • • • 81.00 a lin .. 
In.ide Pair. . • • • • • .,3 cent. a lin •• 

IInqravi1l{18 mall head adverU8ementll at the 8a1ll6 raI . 
per Ztne, by 11IOO8UH'6nwnt, as the letter pr688. Adver­
«Bementll 7nmt be recetved at pubZieat1lm ojftee (II 
early as F'rIdalJ momIinQ to appear m next � 

S
PECIAL SALE OF CHDCKd-One half dozen 
of each size of the Oneida Steam Engine Co 'iii Oni­

versal and Independent . three and four jaw Chucks, 
Westcott's Patent . Address R. E. STATE,bprlngtleld,O . 

LATHE WANTED-iS in. Swing, 20 feet nEd. 
Second hand . Must be in e'ood order . 

______ �THOS. WORS WlCK, Guelph, Onto 

THE CO PAIITNERSHIP m' J. P. VERREE & 
Co . beIng about to expIre by I!mItation. that tlrm, 

now engagea In the manufacture of edge tools , ham­
mers , &c. , at Verree's Mills, Philadelphta des1ring to 
discontinue bUBmesB, offer for Sale the good-will, stock, 
a.nd fixtures of said concern at a reasonable figure . The 
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Mms, P. I I .  Phliadeiphla. Pa. 
JOHN P. VERRE�; . W. G. JUSTIr E .  

PUNCHING 
DROP pNiESSES. 

\Vith Disston' ,. 
Saws. 

T�a"J�. 
b
u�

r
8D8'N 

MITRE BOX CO . •  
Mmers Falls. Mass . 

ar Send for Clr· 
cula�r�. __________________________________ � __ 

H
OW TO WARM YOUR HOUSE.-Read.­

U The Gothic Furnace in my honse gives entire 
:�,�:�

C
;lg: ���)�Sci:li� ����� 1I':�����1s\��: ;1���

n
�f

a
Jla

a
t� 

and allows no gaM to esespe . I consider myself fortunate 
in having selected your furnace ,  after much investiga· 
tion and inquiry, to replace one that had given me a great 
deal of trouole and auu(lyance ,  and I bdieve it is the 
best furnace in use . "-RHFUS G. BEARDSLEE, 47 West 
Fiftv-tlfth Street. of the Board of EducatIon. To ALEX. 
M. LESLEY. 226 West Twenty·thlrd Street. Send for 
catalogue, 01' call and see the furna.ce. 

FOI· Sale, 
The valuable MachIne Worl<. known as 

The SOUTHWARK FOUNDRY, 
Philadelphia, 

Owned and for Sale by the lat� firm of 

M E R R I C K  & S O N S .  
Lot 352x396-four fronts . 
A railroad track , connecting wtth main line on Wash� 

Ington Avenue. runs through the works . All the build­
fnlls and tools are first class . 

The establlshment cau work to advantage fr9IL6OO to 
800 men, and produce to the vr .. 1Qe of one and Il.lIfarter 
millions annually. 

Address. for full particular>. 
HO()M S, 3D FLOOR, 

230 South 3d St . .  Phil adelphIa, Pa. 

AJfATEC R8 AND AR TIZANS. 
THE FLEETWOOD SCROLL SAW, 

WITH 
Boring Attachment & Blower, 

IS lINI£QUALL E D  FOR 
Rapidity '

��CL':.,:cCos
�nrabil ltY, 

Saws Wood l In . thIck and under ; al so 
���aa\:'i '!���� �::e.it���raei\�:�l� 
Designs of In laid & Scroll Work. 

PrIce $10 to $15. Drlll A ttacbme"t, �rg�' ,,�e
��:Z';J'.:'��

hle
f:���

s
J�6·�:· 

'lanufacturers, Wilmington, Del . 

WANTED- A. good Foundry Pattern Maker, 
also a good Moulder, one having a small capital to 

nvest In trad�r�:rL'i�h1;Pbia':��� '1g;:'tco . •  Kans .  

S MALL POX.-Prevent its pitting. A snre, safe, 
and infallible remedy . Everv house should keep It . 

PrlCe $1 .00. Apply to J. ZACK TAYLOR. M .D  . •  
Deal ' s  island, Md. 

OK DINNER PAIL. 5Oc .-Best and most Convenient 
• Ever Sol<l . F. E. HEINIG. LouIsvllle . Ky. 

F
OH S ALE -One half interest in. a Tohacco 
Patent. ],or particulars, address 

D. A. ALDEN, Malden . Mass . W- No Brokers. 
--S--2-5 0c--CA:-::M'O"O=NT=OOHO"---A.,....,g-e n-t-.-w-an-t-e-Cd-e-v-e-ry--

cl���.
e
·Pa�tl;��ll::;: �1�1��Ot���I.

e il��l�::! 
J .  W OHTH & CO . . :S t .  LOll i s.Mo. 

CEN'I'ENNIAL DRILL CHUCK­
Warranted perfect and durable. Holds 

to 1·2 In Sent by man on receipt of $t .2�. Send for new reduced 
l-hncks . 

A. F. CUSHMAN. 
Hartford, Conn. 

Machinery of Improved Styles for makIng 
SHIN GLES, lt EA IlING AND STAVES. 
Hole Qlllrers of the well known IMPROVED LAW'l1 PATEN'!.' 
SHINGLE A:ND HEADING RAW P '  0 MAcnINI� .  For c1rcu· 
lars . a,rf dre!"ls T HEVOn. & C O . ,  Lneknort" i' .Y. 

THE UNION IRON MILLS, Pittsburgh, Pa.­
The attentIon of Engineers and ArchItects Is called 

to our Improved Wrought-Iron Beams and GIrders ,pat­
ented) , in which the CQIrpound welds between th.� stem 
and flanges, which have proved so objectionable in the old 
mode of manufacturing, are entirely avoided. We are pre· 
pared to furnish all sizes at terms I1S favorable a� CRn be 
3���

i
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I titutifit �Ultritau. 
& C O M P A N Y ' S  

REVOL VING STEEL SHUTTERS 

THE 

Bi[elu w  En[ine, 
The Cheapest and Best Portable 

EngIne offered to the PubUc . 
PrIce ,  4 Horse Power . . . . . . . .  $300 I I 6 ' I I I • • • • • • • •  400 I I  7 I I  . 1  • • • • • • • •  475 

8� . .  . .  . . . . . •  540 
I I  12 ' I • • • • • • • •  725 
I '  15 • • • • • • • •  800 
PrIce of StatIonary EngInes : 

4 Horse Power . . . . . . . . . . . . . . $150 
(j I '  I ' .  . . .  . . . . . . . .  175 
7 to 8� Horse Power . . . . . . . . 225 
12 to 15 I '  I • • • • • • • • •  300 

Send for Illustrated CIrcular 
and PrIce List. 
H. B. B i GE L O W  &; CO., 

New Haven, Conn. 

.. - �")U per nay at nome .  !Samples worth $1 $5 to 'Phi free STINSON & Co . Portiand.Malne . 

The TOLL-G ATE! �r!�ro{;:ct
e'gr &o�ft>'J��i8�� 

lind ! Address with stamp, M: C .  AsEEY. Buffalo. Ii Y. 
U;ainard Millin� Machines ��d

s
�i�::' 

A new [Ini"verRal MllUmr Machine for $200. Also Brown' s  
Pat . SC REW MACHINES. and our new BraInard STEEL 
BAR VISE . B. M. M. CO . ,  lSI Mllk St . •  Boston, Mass . 

OPIUM and Morphine habit absolutely and ��cg���l�l�t�� �:��li�e�i�r�.(:o��g��t 
tou. 187 'Vashiugton St., Chicago. Ill. 

--Bal'lle8'
-

Foot-power Scroll 
Saws and Lathe. 

An entire REVOLUTION in the con� 
strnctfon of foot-power mach1nes ! 
The old style thrown asIde when these 
are known ! Thousan ds now in use ! $1,500 to $2.000 per year made using 
them. One person out of every three 
who send for catalognes of these ma­
chines buys one . Say what paper 
you read this Jn, and address 

W. F. & J. BARNES. 
Rockford, WInnebag

���'J�«. 
FINE M ACHINIST'S & AMATEUR T OOLS, 
}"oot Lathes, Polishing Lathes. Centenn1al (irind Stones, ��ro'h �!�

s .. . D§��'!i 6 ���1::'I�
t
ts'ta�;!

n
loi3g:n:;���

t
llli,�� 

trated Catalogue. JACKS ON & TYLER. 16 German 
Street, Baltimore. Md. 

p
A
��!Uia��r���� ����ll1CIf3��1�N��;;'��: 

nat!, O. Send for CIrculars. 

P A T E N T  

Planing and Matching 
and Molding Machines, Gray and Wood 's  Planers, Self� 
�t����D��

b
�
r
1c'*'Ik��6:':1

0
�fLY�:�

I
��t�·J��:

ry . 
Send for Circulars, etc. 67 Suubur), St. , Boston. 

COLD�ROLL ED 
. .  S HAF TING . .  

The fact that this shaftIng has 75 per cent greater 
��h

e
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s
�nd��ti:d\;nt�e�0����O���i�:l 

We are also the sole manufacturers of the CELEBRATED 
COLLINS' PAT. COUPLING, snd furnish Pul1eYd , Hangers, 
:��ilc�I��

e
t::,ost approved Jl1Jtl's :t�'J�\iLI��� on 

Try Street. 2nd and Srd Avenues. PIttsburgh, Pa. 
190 S. Canal Street. ChIcago, Ill . ar Stocks of t.hIs ShaftIng In store and for sale by 

FULLER. DANA. & �'ITZ .  Bo.ton. Mas • .  
GEO. PLACE & CO . •  12 1  Chambers St" . N .Y .  
PIERCE & WHALING. MilwaUkee .  WI • .  

OTIS' SAFETY HOISTIN'Q 
Machinery. 

OTI!!!, BROS. 01/: V() ..  
NO. 34S BROADWAY. NEW YORK. 

P I L ES j� ":1'" ( 'III C. Trial bf�� I/Il/Y Z'i'� . 
• 1' . "  Pu t n am, 95 E II way. N. Y 

Machinists' Tools 
All sizes at low prices. E. GOULD. Newark. �. J .  WITHEHBY, RUGG & RICHARDSON, Man-

and Gro����"1t��h��e�t".!Ye�r:
h 
pfa
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r. Mass . 
L. B. WITHBBBY. 6. J. :STIeG. 8. M. RIOHARDSON. �DEC.ALCOM.ANIE' or TU.AN,sFKK PICTURES, with book of , 24 pp. , giving full instructions in this new 

aud beautiful art, sent pORt-paid for 10 eta. 
100 nss'tri J l ictllr(l�, 50 eta. 'riley fire HeRds, LllnrhwupeJJ, Animals, 
Bi rds, Instleis, Plowers, Autumn Leav('s, Comic Figures, &c. 
'rlH'Y CUll he easily trallliferre(i to finy llrticle iW as to im itate the 
most beautiful painting. Also, 5 bea utiful GEM C H RO M O S  
for 10  cta. ; 5 0  for 50 cll'!. .Agent!; wantl'd. 

Address �. L. l).AT'1'EN & CO., 162 William Street, New York. 

NEW & SECON D HAND WOOD WORKING 
Macbinery, Floorers. Planers and Matchers, SIngle 

and Double Surfacers, Moulding Machines. Scroll Saws . 
SucUnn and B,ast Fans for Shaytngs. etc . D . . J. LATTI­
.MORE , Slst and Chestnut St .• PhiladelphIa, Pa. 

MANUFACTURER OF FIRST CI.ASS TAPS. 
PawtUCKet, H. 1 .  

.E' I H E T O  0 L S  
For Machinists, Jewelers, Engravers. Watchmakers , 
Amateurs. and others. Also, a. fine assortment of File �:i S

Jir
e
ie\,:

I
:&���g�:�

. at FRASSE & CO. 'S , 62 Chat-

I
MPORTANT FOR ALL CORPORATIONS AND 
MANF'G CONCERNS . -Bn erk's Watchman'8 

fme Detector. capable of accurately controlllng the 
motion of a watchman or natrolman at the cl.lJferent sta,­
tions of hIs beat . Send for cIrcular. 
;rN�B.�¥�-';.\�I.JI�:h:hoa�ufet'l; ��8�?l1�w����: 
;:::e %��g��i.�:'!ce�

a
���\n;f¥:;,fi�e��!�· & �o':

c
:;1!�Ir-

lng, oontrary to the order of the Court, and espeolally the 
clock wIth a serIes of springs In the cover, and marked 
��t��s ?ri':rt��%n ��'Wa�����'lltg:scl'eaf{ w'l�l ����t 
dIng to law. __ _ __ _ __ _ 

RACING BOAT STO CK. 
SPANISH & WHITE CEDAR. 

Extra lengths and qual!ty. from 3 16t11 thIck up , planed 
and unplaned . Also, full stock of HARD· WOOD L UM· 
BRR and VENEERS • .MAHOGANY. SATINWOOD. 
ROSEWOOD. WALNUT. &c. 

Inclose Btampfo1' Catalogu.e and Price· List. 
Geo. W. Read & Co.,  

1S6 t o  �OO Lewi� st . . ft.i}th & 6th st".,E.R.,N.Y. 
WASHINGTON, D .  C. ,  '{ 

Sept. 13. 1875 . 5 
JNO. MAYHER, 

Treas . Vallev MachIne Co . •  East 
Hampton , 1.IRBs. 

Dear Sir : Tbe U Wright BUflket 
Plunger Rteam Pump"you built for 
the Government • •  works Uke a 
top . "  Am sure it, has never had its 
equal tn any of the Departments, 
and I have no hesitancy in recom­
mending this Pump to any one in 
want of a first class. noiseless Steam 
Pump .  very

J�e�l're3��u�fi�LEll. 
ChIef EngIneer U. 8. House of 

Representatives .  
Send to us  fV: Cj,�:

a
b
0
6�!'i; ANY. 

The Myers Portable Engiu",!. :;, 6. 8 h.p.  Some· 
thing new . Best for price .  Circulars. SECOND · HAND I R 0 NMACHINERY AND WOOD WORKING • 

CHAS . PLACE. 1();j Reade Street. New York. 

a,OOO i n  U se 
Blake's 

STEAM PUMPS 
tor every possib le duty. Send 
for Illustrated Catalogue . 
GEO .  ]0'. BLAKE M'F"G C O .  ��!�l!��);:'i�!1!l 86 & RR Liberty Street, 

New York. 
cor'8�:�sll�:lo��'il���nd I 50 ��� c5;IC���:�Il�

ana 

$10 to $500INVESTJ£D In Wall Street 
often leads to fortune .  A 
72 page book. explaInIng 

everythIng, and copy of the Wall Street RevIew. 
SENT FREE J OHN HIOKtING & Co .. Bankers 

• and Brokers , T.J .Broadway,N.Y. 

PARI'S Damascus Spring Steel Self-Adjusting 
+s!"W .... CC .. l.J .-'::S-1�O��1�2-1�4-iI!'l ... I;lIIIIIliln�. Bracl'J���d Fret 

�:f�'e!��'jfi';�I�'�;� 2;��l�;J�cl 12  Profit & Pleas are J mimitable and orig-i nal fret 0" _\. ·WO RKSIIOP �!.·oll patterns. 8 hrnckct RW,V C03l P L E T E  
F o n .  - - $ 1 125 �� blades, I sheet ImprcssiOll pal )er , 1 l }ra ( t : lwl ,wjth fllll lnstrnctions. By mail , prepaid,  on receipt 

(If prIce named. 100 Rcrol lwol'k deslgll� free, on . receipt of stamp. GEO. P AltI�, DatTalo. :\. L 

AN EXCELLENT OPPORTUNITY OFFERED 
to EnterpriSing Men : Prfvate Sa1e of thp Missouri 

Brass Foundry, Rtesm and Has Pipe Works of thp. late 
.John Kuvfer)e, situated at the corner of �f'conrt ::;t .  and 
Wa@.hfngton Avenue. in the City of bt. LouiA, l\1o The 
above nlentioned well known e!iltabl ishment. sItuate .J. in 
the heart of the City , and in complete rnnning ordpr, 
and havlu� a very flxtensive nnn valuable enstom , Is now. 
bv 1eave of the Probate Court of St . LouiS County ,offerrd 
��

r
.;�lgEW'J''b'J��?���Ri\'

r
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eeut-ors . No .  600 N.  Second Street, St. Louis,Mo , 

To lI<IANUll'ACTURE RS OF AGRICULTURAL 
and DomestIc �1achlnery-A House In Holland. do, 

ing a g00d business in above , will be glad to receive 
/ post free) cat.alogues, t.erms. &c . •  of implements and 
hOl1 sebolrl articles. References given and J'equirea­
Addre�s K . F  . •  care of Nijgh and Van D1tmar,Hotterdam. 

THE 

C ommorcial A�oncy, 
109 & 111 WORTH ST., NEW YORK. 

MERCHANTi! contemplating changes in 

Partnerships, or the formation of �EW FlHMS, 

will ohllge by communicating the same to us, that 

their names may appear correctly in the " COM­

MERCIAL AGENCY REGISTER." 

Deslrlng to have our Records as accurate as pos­

sible, we will accept the Statements and Refer­

ences of any :r.Ierohant, and give the same the 

most aWl'oug/! scrutiny. 

BANKERS, MERCHANTS and MANUFACTUREIIS 

will oblige by informing us Jf in any case their 

knowledge and experience do not harmonize with 

our reports. We ask this that we may, by fresh 

and thorough investigation, oorrect errors, If any 

are found to exist. 
The " COJ\I�IEROIAL AGENCY REGlS'J$:R " will be 

ready for delivery shortly after the first of Ja);lU­

ary next. 
Mc:Ku,r.oP & SPRAmm 00. 

F0!t !tENT, Wl'l'H BTHAM POWHR�A brick 
two story bu!lding. 5Oxloo ft . •  wIth Steam D),ylng 

House, and a Complete System of Modern Macfiinery 
�r !ha� P�l����l��Ga?
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WM. H.  H1NDlc .  Cuyahoga Falls, Ohio. 

rHE 
TRADE ENGINE. 

-0-
NoIseless In operat,lon-Perfe.ct 
In workmanshIp-all Ilght parta 
of Cast Steel. 
Evcry EngIne indIcated. and 

valve corrected to give the hIgh­
est attainable results . 
se:t�':���%le 8Ui\;'if�e tfn ��� 
market. 

Send for PrIce List and CIr· 
cular. 
HERRMAN & HERCHEL­

ROD1/'· M'F'G. CO. , 
Dayton. OhIo . 

THIR )WL'RT A C H E  produc�d hy the use or 
J)YI{J{O: DEAlto ELlxm without injury , or will 
i'orleit $100. ,safe nnd I'llt'e. Wi th fu l l  direet'us 
j1ostpairl, 2.)c. A .  L ,  f:MfTIJ & C(l • •  A�'ts, Pula· 
tille I l l .  � n,  For lL H I': .\YY G ROW'fn use 
this prepara tion . .Men tion thi� pa.per. 

S 'fEEL -N A.ME -Sl'AifPS-Post P.td''-f�o-r:'''l;'ac-. -p-er�le-t�te-r­
STEEL STAMP 'VORK S ,  213 Chapel St . •  New Haven , Ct 

INDIA RUBBER, 
F'or Inventors and the Trade, made into an

�
attern at ����tft���';j'1�18�6 .

H . HOLT0N. 45 Gold St . ,  ew York . 
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CELEBRATED FOOT LATHES. 
Foot Power Back -geared Screw 

Lathes, Small Hl'md and Power Plallw 
ers for Met.al . Small Gear Cutters , 
Slide-rests ,Bnl1 Machines for I�tl.thes. 
Foot Scroll Saws, light and heavv . 
Foot Circular Haws .  J U !iit thf� 
thing fOl� RllluteUl·S an(1 arti­
sans, Selling everywhere . Send for 
IlJustrated Catalogues 

N. H. lIALDW l" .  Laconia, N. If" 
PAT EN T SCHOLL SA \VS .  
Our specialty I s  Scroll and Band Saws. Over 300 �!a· 

chIne. in use. SUPERIOR TO ALL AND LESS PIUCE . 
CORDESMAN. EGAN & CO . .  

DIS TINS 
Cor. 2nd & Central Ave . ,  Clncir natI, O .  

B A N ]) I N S 'J' lt U 1U E N 'J' S­
BOOSEY & CO . •  Sole Agents. :\2 East 
14th Street. New York. 

ar Send for Pamphlet and 
Sample of work . 
ImDroved Solid Steel Cutters for 

��n�1��
S 

�r�e�,
ar

��d ;iiiig;::t 
by the 
B. C. MACHINERY CO., 

Battle Creek, Mich_ 

IM PROVED MACHINERY for STAVE 
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VI ..... �GAft H O W lUADE IN 
... " � .!'a. 10 D OUKS frOID 

Cidel', 'Vine or Mola.sses, without nsing drugs. 
Adf1l'efl,fl, F . 1 .  SAGE ,  Vint>gaJ' Maker ROl'il1 gfielli. Mass . '·Lowe8'-Pric«i and BEST." Do Your Own Printing! 3 Pres" for cards, labels, envelopes, etc. 

Larger Si7.eS for larger work. 
Men do their printing and a.dverti;;­

and increase trade, Plea.�ure ann. 

p��(\t�a�� n���yG;�!� �� 
full ('ata-

(JOWlo 
WILLIAlII HENHY KING-ALBUMEN MANUF·AC· 

TURER. 78 & 80 St. Andrew Street , Liverpool,En£; 

MAOHINERY 
{RON & WOOD WORKING MACHINERY 

OF EVERY DESCRIPTION. 

Cold Rolled Shafting. 
&�A�6�n�r illii���i:b�g��P:�!h'f�Ll;:'G. " 

G E O n U E  P L A C ·E , 
121 Chambers & lOS Reade !lte. N. Y. CIty . 

Our Boiler and Pipe Covering 
Save 25 PER CEN':I\ 

in :UYlJI-1JT ... 
ASBESTOS FELTING COMPANY. 

�1J-:';22 FROST S T . , New Yori\: o  
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Baek Pace • • • • •  $1 .00 a line. 
Inaide Page • • • • • '71i een'. a line. 

The Eagle Anvil, 
Engratmigs 71II1II/ hIIad advert18ementB at the same rate 

pfIT' l(ne, by measurement, (U! tlw iettfIT' preBB. Ad­
vert18ementB must be rooetved at publWatWn ojJlu (U! 
ectI1'ly (U! J1'rl,day morn(ng to appe!Jll' in next f88ue. 

W A R R A N  T E D  a n d  
P r i ce R e d u ced to 1 0  Cts. p e r  Po u n d .  

JESSOP'S BEST TOOL CAST STEEL FACE AND HORN ON BEST 
AMERICAN IRON. 

Endne, SpJndle, &; Cyllnd"r 011. E. H. KlILLOGG, 
17 Cedar St.,N.  Y . •  manufactures the best. Establlshed '58. 

They ha.ve proved better than the Best English 
E STA B LISHED 1 8 43.  Anvils. GENERAL AGENTB .-NEW YORK : J. Clark Wilson & Co. ; RusseJl & Erwin M'f'g Co. , H

. 
Durrle & Co. PHILADELPHIA : James C .  Hand & (;0. BOSTON : G eorge H .  Gray & Danfortb. BALTIMORE : W. H.  Cole. CIN· 

OINNATI : Post & Co. CHICAGO :  S. Klmbark. LOUISVlLL� ; W. B. Belknap & Co. 

C .  G. Gnnthor's Sons 
INVITE ATTENT ION T O  THEIR FINE 

S I OCK. OF 

FUR·LINED 
SILK OIR O ULARS, 

OF DIFFERENT STYLES, P L A I N  AN D  
TRI.M lU. E D, AND .M A D E  "UP W ITH 

S P E C I A L  CARE. 

"'-- te For shoWing Heat of .. y .. "me rs, Ovens, Hot Blast Pipes 
Bolier lIue!, Super-Heated Steam� 011 Stil l s ,  &c. JlElllRY W. BULKLE¥> ..ale Manofacturer, "" Liberty St •• New York. 
�R��O�G�E�R�S�'�T�ANN��A�TE��O�F� SODA BOILER SCALE PREVENTIVE. JOS. G. ROGERS & CO. , 

..... Send for book On Boller Incru�t1��.n, Ind. 

DAMPER 
B "I!II S T AND LEVER 

REGULATORS .IiI GAGE COCKS.  
MURRILL &; KEIZER, 44 Holliday St"Balt. 

TUB !!IIATIOlU.L 
Steel Tube Oleaner. 

I 
AN ADDITIONAL ASSORTMENT OF CHOICE se��O�:d ����

e 
foot E. 9th Street. N. 

S e a  I ·  S k i  n S a c  q u e  s lfON-COMBU8Tmtif STEAM 

OFFERED FOR THE ; CO VEB. 
W ITH " AlB SPA CE" I.MPROVEMENT. BoUdays. ;t����i:j� 

50ft &. 504 Broadwa'll". For WalksLClsterns, Foundations. Stables, Cellars, .a � Br!uges, Reservoirs, Breweries. e ' c .  Remit 6 cento postage for Practical TreatIse on Cement • .  

THE -
Manufacturer and Builder. 
nJP: �"e"�':,�td�he�gr::d �;e�:gJ?"f. .a�� ���.l':��J��� 
Each number contains treasure. of InformatIon on all 
practical and sclentilic subjects.:subscrlptlol1 priCA $2.00 
perlear. Postage one cent a. month extra. Ten thou­
san (10,000) applications w anted for sl>eclmell copies, 
which will be furnished Free. Liberal commll!81on8 �� 

��:���tddreSS A USTlfp:rftt�tNr:�:fr'k. 
A 110.!l00K IN SIZE '" 
STYLJ!' 1'OR $9.-Vol . !  of 
our new book. " Wooden 
and Brick Bulldln,s, " 
containS 80 9x12 plates of 
odern DeS11\"11S for Cot· 
tages, Suburban & Farm 
Houses, costing $1,000 
�rfc�Rli:;d�Qd A��t:R:: 
Sent to any address free 
by mall or express , on 

IrT Illustrated catalogue free�ecelp
t ot price, IJ9.00. 

A. J. BICKNELL & Cu . , 27 Warren lilt. , N .  Y .  

E A G L E  F O O T  L A T H E S ,  

C 
With Scroll and CIrcular Saw Attach· ments, Slide Re!t.. Tools, &c� also smaV Engine Lathes, Metal Hand rur.ners &c. Neatest deSigns, superior IInish. "f';;; 
Price.. Our new Catalogue desCi11)ei . �:: �d��ol�e;:rrrlor theArn 

WK. L. CHASE & CO •• 
111 & t'I Llbertv St., New York, 

M�!���!g � T!!������I Saws and General Wood-Working Machlnet:l. 
JOHN B. SCHENCK'S SONS j  Matteawan N .  Y .  

Send for.Catalogue. 1 118 Liberty at. ,N.  Y . cit)" • 

R 1) The RAILROAD GAZlII'l'TE, weekly, has nIue­il. tratlons and descriptions pf everything of novelty 
Contal:Sn�lft'1[�tr�'��

o
:�.:�.

ns���l
o
a�an�gr;a�!:'.::: 

mended by eminent railroad men, many of wliom write 
for It. Specimens free. $4 .20 a year . .  Snbscrlber. for 
1876 w1ll receive nUl\lbers In 1875 from the time they sub­
scribe. Addre •• 73 Broadway , New York. 

EL&I! WATOBES. 

P'ECLAR�D by Railroad 01llears, Engineers, As-
tronomers, Explorers, Navigators, 

ravelers an others, to be the Most Accurate, 
Durable timekeepers in the world. 

26 DRA�ES now in the market, including 
Ladies and Gentlemen's 

sizes, ey inders, Stem Wmders, Stem Setters, 
Full Plate, Three-Quarter Plate, Plain, Full Jeweled, 
Etc. 0 

P R I C E S ranging from a few do\1ars for plain 
but neat, Durable and Reliable 

tdmekeepers in Silver cases, \0 two hundred or more 
dollars for a highly finished and remarkably accu­
rate one In fine Gold cases. AVO lq all C.O. D. advertisers a.nd apply to dealers 

of known respectability, as Elgin Watches 
are not urnished to any party whatever to be 
sold on the disreputable C. O. D. plan, which Is used 
to palm off imitation and pinehbeck goods. 

DE�!D and receive with your watch the reg­
ular warranty medal of the Company, 

as no be ow, and see that the name and number 
correspond. 

IHE W&TCH named T. M. Avery I. offered at ell such prices as to come within 
t e reach 0 all, and Is unequaled in the world for 
the money. GUA�ANTEE TheCompauy makes nowatchllll 

. atanyprice, low or high, which It 
Is not wi ling to FULLY WARRANT. Each watch move­
Inent of any and every gratk, made by the Elgin N .. tion­
al Watch Company, and bearing Its trade-mark " El­gin, ill8.," Is accompanied by the ojJIclal WARRANTY 
KEDAL of the Company, with number and name cor. 
re01ndlng to t.he watch. f g"SALE by respectable jewelers In nearl)' 

every town in the United Slates and 
ana as. and a180 in the principal cities through�'lt the world. Cau 071 your Jewettr and flIk to lei) tMm. 

S. L. MERCHANT & CO. ,  76 South St. , New York. 

mON PLANBRS. ENGINE LATHES,:. DRILLS,Joc. Send for PrIce List. NEW HAVJ!iN MAN IJ FACTURI!\i G CO., 
New Haven. Oonn 

THE SO"UTH GRN STATES 
A G R I C U L T U R A L  A N D  I N D U S T R I A L  

EXPOSITION Will b e  Held o n  t b e  Fai r Grounda, at 
New O r l eanal Conunenelull: February 26, 1 8 '76, a D el  Oonllnulng T e n  Day • •  

L. N. MARKS, PRESIDENT. SAMUEL MULLEN, GENEBAL SUPEBINTENDENT. 
Executive (Jom mIUee. 

A. BALDWIN, Chalrman ; �M,lJ:Ji. ��fi: HILL, JioH� �C
��I�lNG. 

It Is the aim of the Board of Commissioners to make It 
�:f����t��f���tlJ'gu�'e�est£'s�uii��r�t:',:t,.W�����!i 
�����ir����dwi�� b:e':fe��1 t�r��'fJ'::.t

l���sW\lf�:''t���: 
�a:��f��PI":�:�t�� t�:�:ltf.:':,

e
f:�I::ir�fs;:cl:.'l premiums for btrlctly Southern products. 'Ehe MechanlcBI Department has been devised with great care and on the most extensive scale . The Pre­mium List will be read)" for dIstributIon loj o.ember 20th. Am

E
le arrangements have been perfected for the trans· 

g�:e':,. ���� g�':,�
s
d��:lii�lf�I���'tI.:'ri,

e
�J'r���on at re

o 
SAMUEL MULLEN, GEN ' L  SUP'T, 

No. 80 Camp St. , New Orleans. 

IJiETANITE COMPANY 
Emery Wheels 
sr���S��R 

EmeryGrindn 
ONROE CoPA, 

IPURE EMERY, 
f::���Pgt:��s�J!�l e':.::. 

market at prices lower 
._- .... .--::-:::-:-,--,---::---::--

W. C. D U YC K I N C K, 
IJIPORTEB, MANUl'AOTUREB. AND DIlIALER III 

R a i l way, M ac h i n i sts' a n d  E n ­
g i n e e rs' S u p p l i es, 

5 0  AND li2 JOHN STREET, 
P ••. O. Box 4101 . NEW YORK. 

No FlLBS ARE USED ON HOE'S CHI3EL 
TOOTH SAWS. No swaging, no gnmmlng, no 

��'l:��a:ar ::
e
JJ:; t<'er

e
�E�����«;'���l��se iR:� �� 

olld saw. 

• 
R EY N O L D S  & CO.,  

145 EAST ST., NEW HAVEN, CT., 
M A N U F ACTU R E  

Iron and Steel Set Screws. Round, Square, and Hexagon 
Head ; Machine anC: Cap Screws ; Pian01..Knob . and Lock 
Screws ; Machine, Bridge, and Roof .tsolts, Bolt Ends, 
Blanks, Nuts, Washers, ete . ,  of every description. 

Send for PrIce List. 

HICHARDSON, MERIAM & CO., 
Manufacturers of the latest. ,mproved Patent Daniels' an Woodwortb Planing Machines, Matching Ba.h and 

Molding, Tenonmg, MortIsIng, Boring. Shaping, Verti­
cal and Circular Be-saWing Machines, Saw MillS ,  Saw 
tt����es�'lf�k:::3'w�J'T':lri.Ic;,���lies�

n
,:t,.i;t,l'rl�: 

��
e
�rI�t,:'a:t�

f
8:���!���:.f10��\\'!�,rliac���0�':,�� 

cester, Masl . Warehouse, 1<11 Liberty Street New York. 

Sch l e n k e r's Stat i o n ary 
AND 

Revolving - Die Bolt Cutters, 
MANUFACTURED BY THE 

HOWARD IRON WORKS, 
BUFFALO, N. Y. 

IrT Send for Circular. ..M:II 

HARTFORD 
STEAM BOILER 
Inspeotion & Insuranoe 

COMPANY. 
w, B ,  FRANKLIN, V, Pres'! I, M ,  lLLEI, PrBs't 

I, B, PIERCE, See'y, 
B A B T l' O R D ,  O O ll N .  

To ENGINEERS, MACHINERY MANUFAC-
DUT6:i�rr�I:;�I���� �t!t��:·tb���I�

n
t����g 

Holland of SUPERIOR CLASS of ENGTNEB, AGRI­
CULTURAL MACHINERY, A>;O ENGINEERING 
TOOLS. None but FIJI.T Cr,Ass MANUPAOTURERS need 
apply. LEONARD SLlGCHER, 

Monnlckendam, HOlland. �FOR THB HOLIDAYS-GaS Fitter's & Plumb­
er' .  Guide ,  a book of InstructIOn . A Valua­
ble Present for man or boy. Illustrated. 
r:le�r ����'J!ii!0�1�:�w.

d
ior�: �W:�I 

To DYERS AND M ANUFAaruRERS. 
Thomas's FluId Tannic ACid, or Black Color Base, 

for Coloring Hats, Carpets. and all Felt Goo' s, and Tex 
�:.!abriCs. andJ?rs��ws��n¥H�%�Ji:��

.
N�f: 

N O Y E ' S 
MW l'urnlshlngWorlrs 
are the largest In the UnIted Stat.es .  Thev make Burr Mtllstones, Portable Mills, Smut Machines, Packe.s:MIll Picl<S , Water Wheels, Pulleys and Gearing, specially adapted to 1I0ur n.\1�1!i;. ���l� c!l'6�0��iralo, N. Y. 

M I C R O S C O P E S .  
First class Microscopes, magnlfYlnlo 100 diameters. ifJ�: $2 AogiIre��'t!�

e
���b'K�\ �a�

e 
v��ah���s:::��: Brooklyn. New York. Illustrated Circulars sentJree. 

LIFE-LIKE PICTURES, accurate as photographs, 
can bp. drawn on paper by means of Parlor Camera. PrIce $1 .25, .repald Send for Circular to 2.:..BLOCKLEY, 25S Van Buren liltreet,_Brooklyn,N. Y. 

Address JOHl'o A. �OI>BLIN& S SONS, Manufactur· 
ers, Trenton. N. J . ,  or 117 LIberty lit., New York. 
Wheels and Rope for convoying power long distances. Send for Circular. 

p ATENT RIGHT FOR SALB.-The one-half �Ol Interest of the Rlle{c estate In the Universal Wood or
��1'.kfl���'l��J� ��fls J:l:.��g:�Jrnclnnatl ,o .  

Portland Oement. Prom the best Lo�Mfrttnm�· m&0
�t���l A Practical Treatlle on Cement fUrnf8bed for WI centl. 

B E S T  I NJ ECTO R 
For L_motlve and Statlonary BoUer •• 

FRIEDMANN'S PATENT. 
..... er 13,000 !!IIow In Ulle Here aJHI la Enrop • •  

ThrOws more and hotter water, wi th  lesl steam. thBB any others. It has two Waterway., 1Ixed NODlel, and nO movable parts to get out of order 
NATHAN &; DREY�!!!. SOle ManufactureraL 

..... Band for catale.fuC:� bel'tJ' St., New YorKe 

N on-Freezing, Filtering, Automatic 

S T E A M 
TRAP, 

Sent c. o. D. to 
any part of the 
countn', and " ar-

fect, or the money refunded. No. 0 l:.3:1.����ftri. g�:: �4x18��: Is!�iO��IrC�I�.2, 20,000, eoo, largest 
WH. H. JENKINS & CO . ,  

228 Church Street, Pblladelphla, Pa. 

$12 a day at home. Agents wanted. 01ltllt and 
terms free .  TRUE & CO. ,  Augusta, Maine. $77 A WEEK to Agents, Old & Young Male & Fe­male,ln their locallj;y. Terms & OUTFIT FREE. 

Address P. O. VICKERY & CO. ,  Augusta, Me. 

THOMAS'S FLUID TANNATE OF SODA­
Never falls to remove Scale from any Steam Boller, 

USln! any kind of water. It 1s ln Barrels 500 lb . ,  � Bb18. 
250 I . , )4 Bbls. 1�.I\PEW8�i{n�gcMl�� I�iuta:u-J.

s
�. 

MAGNETS-Permanent Steel Jla.gneta 
Of any form or l!J;e, made to order bY F. c. BRACB 
Ii CO . •  3d canal St. , New Yorlt. MUers of tne eelO­
Oratea Tom ThUIDD IUld M1nIature Telqrapb IDItru· 
I118Dg .  

[DECEMBER 25, 1 875 . 
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We wlll lend thIS set of CARVING TOOLS In a box b)" mall, prepald, on receipt of one dollar . The tools are of 
��getre�a�:�e'ltUtJ�

t
�.e�lt�hU'll�B

W
:XUt�6��' 

and 
78 Beekman bt . ,  New York. 

pr T. V. Carpenter, Advertising Agent. Addres • Box 77S, New Yorl< city. 

WESTON'S 
D iffe re nt ia l  P u l l e y  

BLOCKS, 
ALSO KNOWN AS 

Doyle's, Hall's & Bird's, 
Are now all merged and are con 

trolled excluslvelv by the 
YALE LOC:s. M'F' G CO., 

HENRY R. TOWNE, Prest. 
STAlIIl'ORD, CONN. 

VAN WART '" MoCoy, 
New York Agents, 

184 & 186 Duane Street. 
-0-

PI'"" T. A. WBSTON, MeChanlca 
Engineer, with the Company. 

l?0GARDUS' PATENT UNIVERSAL ECCEN­
TRIC MILLS-For grinding Bones, Ores. Sand Old ruclbles, Fire Clay, Gnanos 011 Cake, Feed, Corn, 

Corn and Cob, Toba6co,Snllfl. Sugar, Salt!, Roots, SpIces, 
Co:ffee. Cocoanut, Flaxseed, A.Bbeslio8, Mica. etc . ,  ana. 
whatever cannot be ground by othermUio. Also for PlIlnts, 
����� 1�J<��lrllr8f11�¥fs,J���llRt�� 
Elm Stl • •  New York. 

W H I P P L E ' S  
Patent Door Knob. 

Awarded a Bronze Medal at the American Institute Fair 
for 1 874 .  The Judges oay : " We consider this method of 
fastenl� DOOR KNOBS a great Improvement ever any-
�1��l�C::;�

n::g i.':[.��:s;�J'J':n at!
t 
�:��:dtr� �; 

any thlCkn-Ff:J2Vl�rEi :e�cIJ-&p<£��8"MPANY, West Meriden. CODD .• or t'I Chambers St .• N Y . .- . .. _ - - --

Ro�s�ftll�i�:!!I��.:t���.�'e:�� ��e��til�!rl�r:!. 
Fire Proof Coatinlr'i Boiler and Steam Pipe Cov 
erinlr8, �team Pack nil, Rooftnll, Shea thinll and 
Liuiulir Felt8, &c. 

All re"dy tor use. and easily applied. Send for Pam 
phlets, PrIce Lists, ,,"c . 

H, W. JOHNS, 87 Maiden Lane, N,Y 
Patentee and Manufacturer. Established 1858. 

T H E  I M P R O V E D  

NIAGARA S T E A M  P U M P ,  

W 
93 to 9'1 Pearl SI . , Brooklllfl, N. Y. 

Hubb�:cr &· ' _ril�;; 
SOLE MANUPAOTUBEBS, 

ENGINKS AND BOILERS, 
P'IJ11eytJ,8hajting ana Hanger8 

a Specialty. 

TO ELEflCOif ..t.tc-..r:�Kilf.ELERS, 
BATTERIES, CHEMICALS AND MATERIALS In 

sets or sln�le ,  with Books of InSlruct'on for Nickel, 
���g aE�ct�I����I��

I
V':om�����:�k�8��n���t 

Illustral 'Jatalo ue sent tree 

i"J "'HE " Scientific American ' Is prlnWI1 WIth 
� CHAS. EN EU JOHNSON '" 00. 'S INK . Tenth and 
Lombard BU. PhIladelphia and g eoid B5 .. Bew York 
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