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THE MAXIlIt lItACRINE GUN. 
The mitrailleuse, or machine gUll. as hitherto con

structed, is a wellpon in which all the functions of 
loading , cocking, firing, aud extracting the empty 
shell from the gun are performed by turning a crank 
or by working a lever. The first successful gun of 
this kind was the inven tion of Dr. Ga tl ing, an 
American.  This gun was brought out during the 
war of the rebellion, and before metallic cartridges, 
which are so essential to the success of a machine 
gun, had reachl·d their pl'e�ent degree of perfection. 

Dr. Gatl i ng did not succeed in
' 

getting his gun 
used to any extent in the war of 1860-64. The 
first machine gun which ever saw service in the 
field was the French mitrailleuse. This gun was 
large, absurd, and cl umsy, and so heavy tbat it 
required to be drawn by horses ; it would fire but 
150 shots per minute. It did not c(\mprise the 
necessary elements of success, and consequently 
failed. 

The next machine guns to make their appear
ance were tbe Hotchkiss, the Lo well, the Norden
felt., and the Gardner. All of these, exc!'pt the 
Nordenfelt, were operated by a hand crank, the 
Nurden/elt alone being actuated by a reciprocating 
lever. All of these guns must necessar ily be mount· 
ed upon a finn base, and be trained and elevated 
by screws and worm gears. If they were made to 
work freely upon a pivot or universal joint, they 
would not be firm enough to remain stationary 
while the crank or hand le was being operated. The 
safe speed at which a macbine gun can be fired 
depend s in a great measure upon the kind and age 
of cartridges used. For instance, if cartridges have 
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heen made for some time, a trifling amonnt of moist- Fig. 2. 
ure may have accumulated in the powder Iwar the 
primer. When this d ampncs� occurs, tlIC cartridges are �aid withdrawing the empty shell from the barrel, and eject
to hang fire, tbatis, they do not explode at the inRtant of ing it, are performed by tbe recoil reSUlting from the 
being struck. Snppose that one cartridge in a thousand explosion . This gun IUay be likened to a small engine, 
should h ang fire; it would be necessary to operate the gun the barrel under the influence of the recoil acting as the 
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piston, thc block a� tbe crosshead, and the Sear and 
trigg-er as the valve gear. The cartridges to the 
n umber of 333 are placed side by side in a canvas 
belt, secured together wi th brass eyelets and strips. 
One end of this bE'lt ig connected to t he arm, and 
the gun is operat.ed by ban d  until the first cartridge 
Is driven into the barrel. Then tbe trigger is !,ullpd, 
this cartrid!!e explodes, the hreech bolt is unlocked 
frOID the barrel , tbe em pty case is extracted, moved 
to one bide, a loaded cartridge is bl'llught in front 
of the barrel, the arm is cocked, the cartrirlge 
pushE'd h ome, and the trigger pulled, when the 
explosion of the second carlrid ge operates thel'ame 
as the first. Thus the firing !IIay be kept up 
automatically witbout any action on the part of the 
attendant as long as there are any cartridges in 
the belt. Onr engl'llvings l:epresent )'('�pectively 
a �ide view and II front view of tbe gun and its 
stand, a longi tudinal section of the barrel and the 
mechanism, and a detail of the firing d(>vicc. The 
weapon is mounted upon a tripod stand (Figs. 1 and 
\I). and between it and the top of the ptand there is 
placed a magazine, which is prote(:led from the 
enemy's fire by a pair of light shields. Tbe gun 
can be rotated about the vertical axis by menns of a 
handle (Fig. 1) which turns a tangent screw; or if 
the three-armed nut at the bOllom of the axis be 
slackened, tbe barrel can be moved by hand to 
spread the fire over a considerable area. If a defi
nite piece of ground is to be subject to the fire. such 
as a bridge, a pass, 01' a ford, the gnn can be sighted 
in sllccession to each end of the space and its 
motion beyond those limits prevented by adjustable 
nutfl on the screw spindle. The elevation of t.he 
barrel is altered by turning the haud wheel on the 
strut. stretching from thl' stand to the rear of the 

gun.  By slaekellillg a clip on this strut tbe screw is thrown 
free, and the weapon can be ele vatpd and depressed. 

We will now consider the mech a nism hy which the load
ing and firing is clfected. The barrel, B. which is inclosed 

in a water jacket 
(Fig. 5). is capable 
of a longit.udlnal 
motion of about 
seven-sixteenths of 
an inch upon the 
explosion of a car
trid)!e, and moves 
bllck. pushing he
fore it the breech 
bolt, the sell 1', aud 
the rest of the mov
ing parts. Its mo
tion fs in the first 
instance opposed 
by two springs, 
whicb are forced 
ou t ward by t h e 
toggle arms. As 
soon as tbe arms 
have passed tbe  cen
tel', the springs 
begin to close again, 
and aid the motion 
of the barrel. At 
first. as we have 
already said, the 
banel and the block: 
01' breech piece, A, 
travel back at the 
same speed. but for· 
the sp!'ut shell to 
be extracted and 
the new cartridge 
to take its place. tbe 
block. A, III u s t 
leave the barrel a 
considel'llble d i s  -
tance for the other 
m('chuni�m to come 
into play. 

sufficielltly slowly 
on the enti re series 
to give this slow 
cartridge time to 
explode, otherwise 
it might be drawn 
from the barrel be
fGre it exploded, or 
in the act of explod
ing. in either of 
whicb c a s  e sit 
would disable the 
gun. 1'0 tbis may 
be attributed a great 
deal of the trouhle 
in operating ma

ch ine guns, and 
their liab ili ty to get 
out of order when 
most needed. In 
the gun of wbich 
we publish i l l ustra
tions herewith and 
wbich is the inven
tion of MI'. Hiram 
S. Maxim, of Hat
ton Gard('n, Lon

don, slow cartridges 
do not offPf an ob
stacle to the rapid 
firIng 0 f th o R e 
which will explode 
quickly, from the 
fact that no car
tridge can be 
drawn from tbe 
gUll until it has ex
ploded,asH requires 
the force of its own 
explosion to unlock 
tbe block from the 
barrel and extract 
the empty shell .  III 
Mr. Maxim's new 
gun there is bllt one 
barrel. Ilnd all the 
functions of load
ing, cocking, firing, Fig>. l.-THE MAXIM SELF-AOTING MAOHINE GUN, 

The two are at 
first fixed together 
by the 1 0 c kin g 
latch. C, which is 
held down by the 
stop, N. A slight 
Continued on p. 398. 
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BELT lIIATDIAL. 
The first idea of a belt for machine purposes is a leather 

band, but other materials have been used for many years; 
the writer remembers seeing a six inch or an eight inch belt 
that had run for more than a year in a wood working estab
lishment, which was made of cotton cloth-sail duck. The 
belt connected two pulleys of three feet and two feet dia
meter respectively, the shafts of which were on the same 
level. To compensate for the shortening and lengthening 
of the beIt by the changes in humidity of the atmosphere, a 
pivoted idler was used. This cbange of length appeared to 
be the only serious drawback to the employment of cotton 
as bel t  material ; for the adbesion of the material to the face 
of tbe pulley was excellent. 

Rubber beIting is siniply cloth and rubber united by being 
pressed between heavy roHers ; its strength depends on the 
fibrous portion-the cloth. There has recently been another 
cloth belt put upon the market, tbat depends for its adhe
siveness to the pulley face on cotton. ThiS' a woven belt, 
the woof 01" warp of which is of a series of continuous steel 
wires, tha filling being coarse cotton yarn ·or twine. No 
preparation is given the c otton, either before or "fter the 
weaving, and the" shed" in weaving is so arranged that tbe 
steel wires, on which the strength of tha belt depends, are 
entirely covered. One of these belts has been noticed by 
the write1' for more than Iwo years-a twelve inch belt lead
ing from the fiy wheel of an engine-and it shows no sign 
of destructive wear yet, and has absolut.ely no stretch. 
From these examples it would appear tbat under some cir
cumstances (tbose of a dry atmosphere, equable temperature, 
and an unshipable belt), cotton might p rove to be an excel
lent substitute for leat..her for belting purposes. 

There appears to be only olle sort of leatber tbat is pro
perly applicable to belt making-tbat from the skin of tbe 
ox or BoB tribe. During a residence of several yeari! in one 
of tbe Britisb American provinces, the writer was compelled 
by circumstances to make his own belts, of sucb material as 
could be obtained. Moose hide. leather was tried, but it had 
a quality ofindefinite s tretcb; to obtain a six incb wide belt, 
strips not less than ten inches wide were required, and these 
were wetted and stretched by powerful winches for several 
days before they were fit to cut to width. The leatber was 
very thin for tbe widtb of belt, but it w as wonderfully tena
cious and adbesive. Raw hide (untanned skin) will do 
fairly well as a belt if kept soft by oil, but it lacks tlie· hug 
of leather, and has little elasticity. 

Ox leatber bells stand at the head of tbose of aU other 
materials for tbe satisfaction of all demands on belts. No 
other belts will stand the wear of the shipper; cotton belts 
!'ore weakened'Yhe[l wet; .rJI.bber belts are rotted when oiled,  
but leather:will stand wet and dryness, cold and heat, and 
lasts a long time even when oil saturated. 

. .. , .  
GOLD LEAF. 

If a sheet of. gold leaf is held up against tbe l'Igbt, it ap
pears to be of a vivid dark green color ; this means that tbe 
light is transmitted tbrough the leaf. When it is considered 
that this leaf is a piece of solid metal, a better idea of the 
extreme tenuity of tbickness of the leaf cau be comprehend
ed than by ally comparison by figures ; notbing made by the 
hand of man equals

' 
it in thinness. This extreme thinness 

is produced by patient hammE'ring, tbe hammers weighing 
from seven to twenty pounds, the Iigbter hammers being 
first used. When the true metbod of this beating is under
stood, the wonder expressed sometimes that gold leaf beat
ing should not be relegated to machinery ceases; the art be
longs to the bighest department of human skill and judg
ment. Apprent.ices have served a term, and have been.com
pelled to abandon the business, because tbey never could 
acquire the requisite skill and judgment combined neces
sary to become auccessful workmen. 

The only pure gold leaf is that used by dentists for filIing 
carious teeth , and it is called foil. It is left much tbicker 
than the gold leaf for gilding-indeed, it could not be beaten 
so thin ; for thin or leaf gold an al\oy of silver and copper 
is required to impart the requisite tenacity. Dentist's foil 
weighs six grains, five, four, and three grains per sbeet, or 
leaf, according to its tlliekness. The last operation on the 
leaf is anneal ing. This is done over a charcoal fire, tbe leaf 
being laid singly in a sort of corn popper-a square recepta� 
cle with wire bottom at the end of a handle-over wbich is 
held a similar cover to prevent the flame from carl'ying the 
leaf away. An instant's exposure to the fiame induces a 
red beat, when the leaf is laid on a sheet of a book. 

The material for gold leaf and dentist's foil is coin gold. 
The gold is precipiiated by muriatic and n itric acids over a 
fire to separate the gold and silver, the copper of the alloy 
passing off in tbe heat. The silver from gold coin amounts 
to about seven pemiyweigbts to $800 wortb of coin-the 
amount usually treated at a time. This reduction and sepa
ration of the metals is the.usual method, and does not require 
special description.  

The pure gold is then melted in sand crucibles witb the 
proper proportions of silver and copper to produce the color 
of leaf desired, very fine ornamental effects being produced 
in gilding with leaf of differing shades. The fiuid metal is 
ponred into iron moulds, making bars seven inches long, one 
and an eighth incbes wide, and one-fourth of an inch thick. 
These bars are forged, like iron, between anvil and hammer. 
to even the edges, and tben rolled in powerfully geared rolls 
to a ribbon not thicker tban writing paper and. one inch 
wide. Of course, in tbe rolling as in all the processes, tbere 
inust be OccasionalannE'aliog8. 

Now comes the first of the beating processes. 'rbese squares 
of gold (one inch ,square) are placed in a pile alterllating 
with larger squares (four incbes or mOI'e) of .. kutcb" pa
per, a material made from a pulp of animal membralle-raw 
hide, intestines, etc.-and the outside of the pile receives a 
square of parcbment. The hammering then begins with a 
seven pound hammer on a block of marble that rests on a 
solid foundation. After one hour's beating the pile is warm
ed at a fire to anneal the gold, a process requiring care, so 
that the kutcb paper be not burned. Four hours of beating 
suffices for this preliminary process, 180 squares of gold be
ing treated in one pile. Tbe finn! process requires great 
skill. The partially beaten square� arll packed as before, 
but with alternates of gold beater's skin, until  the pile con
I,ains 900 �heets. 'rhe beating is coutinued witb increasing
ly heavier hammers until tbe final finish with the twenty 
pound harnmer. The gold beater's skin comes from Eng
land, and tbe best of it-and tbe most of it-is made by one 
fam ily-Frederick Pel'kins. Tbe skin is so thin all to be al
most transparent, and yet it is double, two thicknesses. It 
is prepared from the larger intest ine of Ihe ox. Each sbeet 
of the skin is rubbed on eacb side, before the pack is m'ade 
and whenever the pack is rearranged (placing the outer gold 
in the center and vice versa), with a powder made from cal� 
cined gypsum of a very pure sort, imported from Germany. 
'J;'his is to prevent the gold from sticking to the skin. -

In beating, tbe work of spreading the gold is from the cen
ter of e!l.ch square of gold out toward the ed�s, and tbe 
finisbed squares are tbicker at the edges than in the center. 
A con trary spread ing would split the. edges and ruin the 
squares. In rearranging tbe squares in  the process of beat
ing they are sometimes torn, but another piece laid on as a 
patch, lapping over the tOI'D place, will be firmly welded in 
the after beating. 

The finished squares are cut to a size of three and three
eighths inches, and packed in a "book" holding twenty
five sbeets, the paper leaves being rubbed witb red ocber t� 
prevent sticking. These books of twenty-five sbeets are 
sold at from thirty to forty cents eacb. The cutting of the 
leaf is done by knives, whicb are simply slips of tbe outer 
sbiny shell or skin of the Malacca cane such as is used for 
walking sticks. The outer rind contains silex or fiint in 
minute, invisible particles, forming a peculiar edge. Steel 
wIn Dot answer the purpose. 

... e, .. 
ORIlIINAL IGNORANCE. 

'The October number of The Locorrwtive has an editorial 
articie on the foolisb carelessness of engineers of stationary 
engines tbat ought to be generally read, because it tells the 
·truth wheresnbterfuge and pretense has sometimes blinded 
judgment. Engineers are not, as a class, pretenders and 
cheats; but there are many who pretend to know their busi
ness wbo are simply and only swindlers ; who do not know 
the manual of their business even, and nevel' thought of 
knowing its chemical and mecbanical reality. 

The Locorrwtive says : 
The carelessness lIometimes displayed by engineers (?) who 

bave charge of boilers is simply criminal, and deserves tbe 
severest penalties. A recent occurrence will il lustrate tbis. 
Visiting an establishment where we bad boilers insnred, our 
attention was attracted by the suspiciou� actions of the en
gineer. Watching for what he supposed was a favorable 
opportunity, he climbed up on top of the boilers and headed 
toward the safety valve, always keeping as nearly between 
it and us as he could, but not, however, succeeding in  al
ways keeping from view. Reacbing the valve he busied 
himself a few moments about it., anrl then returned wi th  a 
nonchalant air to where we were. The following convel'sa
tion then occurred: ir.speetor: .. Tired of living, are you?" 

Engineer: "No ;  what do you mean?" inspector: .. I thought perhaps you wel'e." 
Engineer: " Wbat makes you think so?" 
Inspector: •• Why. from the use you make of that wedge 

you now have in your overalls pocket. I see that you bad 
tbe safety valve fastened down wi th it. Now, if you W(Lnt 
to die, why don't you go out and jump into tbe river, and 
drown yourself; then  nobody's life but your own would be 
endangered? " Enginef!r: .. Those boilers are all right. I don't believe a 
boiler can blow up so long as tbere is plenty of water in it. 
I have been runnillg boilers twenty years." And so on to 
the end of the chapter. 

'l'his fellow bad actually made an iron wedge, and driven 
it into tbe forked guide abo ve the lever, EO that it was im
possible for the valve to I i  ft, in order to "bottle up the 
steam," as he expressed it. And this in  spite of the fact 
that the pressure was all  that coulrl be safely allowed ; and 
he had al@o moved the weight out on the lever fifteen poullds 
beyond the limit allowed. This is an actual OCCU1Tence. 

••••• 
PULLEYS AND GEAR& 

In American practice, pulleys have led gears for more than 
thirty years. Tbere was a time when no large establisb
ment driven by power could be arranged to run except by 
gearing ; aU the main shafting was geared to tbe prime 
mover, and if tbat was a steam engine a jack wheel instead 
of a belt imparted motion from the fiy wheel or crank shaft. 
The wl'iter remembers a set of cards in a cotton mill; the 
cylinders, licker-ins, dofl'ers, and even the doffer combs, 
were all connecf.ed by gear wbeels. Years after tbe grind
ing, wearing, noisy main gears were superseded here by the 
smoothly running pulleys and belts, the Englisb adbered 
to the toothed wbeel system. It had its val ue; it has its ad
vantages, and the gear wheel is taking its place as a valuable 
adjunct to macbinery of all kinds. One of tbese advan
tages is its absolute security ; .. give a tooth take a tooth ". i8 
an old adage in mecbanics, and is an absolute law in gaar-
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lng; there is no slipping and no failure of transmission of natural pbenomena, which has been long practiced. He and reap the fame and profit of the invention. Without re-
power. says: gard to other features of the case, it is sufficient to say that 

But there were objections to the gear, and alt.hough some If one could read the signs, each day foretells the next; the defense is no\ establishl'd so as to remove a fair doubt of 

have been removed, others remain. One of the great objec- to·day is the progenitor of to-morrow. When the atmo- its truth; and such doubt is fatal. • • • A decree is or� 
tions to tbe gear, ali it was formerly made, was its tendency sphere is telescopic, and diRtant objects stand out uuusually dered for complainant." 
to crowd apart-the two gears working against each otber clear and distinct, a storm is near. We are on the crest 0 ••• I .. 
rather than with one another. But with tbe recent improve- the wave, and the depression follows qUick. It sometimes Congre .. and the Patent Oftlce. 

ments in gear teeth cutting that objection is entirely removed; happens tbat clouds are not so indicative of a storm as their The Hon. Benjamin Butterworth, Commissioner of Pa-
gears properly cut run together with no inclination what- total absence. In this state of the atmosphere the stars are tents, labored earnestly during the last session of Congress 
ever to come apart, except with a speed that develops cen- unusually numerous nnd bright lit nigbt, which is also a bad to obtain fl"Om that body the relief which the Patent Office 
trifugal force. Some recent experiments seem to prove thu,t omen. It appears that the transparency of the air is pro- so sorely needs, in the way of increased appropriations for 
the forcing apart tendency of well cut gears is reduced tt) digiously increased when a certain quantity of water is the employment of additional examiuing and clerIcal force, 
'11,,7,; while on the other hand the connection of pulleys by uniformly diffused through it. Mountaineers predict a change and urging the necessity for enlargl'd departments for the 
belts necessitates a very strong pulling together, proportioned of weather when, the ail' being calm, the Alps covered with transaction of the steadily growing business of the office. 
to the diameter of pulley s, width of belts, distances apart perpetual snow seem on a sudden to be near the observer, Mr. Butterworth is now himself a member-elect of the lIext 
of the pulleys, and their relative positions. and their outlines arc marked with great distinctness on the Congress. This body, however, does not meet, except it be 

Another objcction to the use of gears is where the reach azure sky. This same condition of the atmosphere renders called together in extra session, until December, 1885, and 
is considerable between the shafts; in· which case the only distant sounds more audible. unless the present Congress takes some favorable action be
connection feasible is by means of one. or two intermedi- There is one redness of the east in the morning that fore its dis�olution in March next, the Patent Office will con
ates, as the direction of revolution may demand. If the means storm; another that indicates wind. The first is tinue to go on in its present crippled condition for a year, 
two connected shafts are to revolve in the flame direction, a broad, deep, and angry; the clouds look like an immense and perhaps a year and a half, to come. Mr. Butter
single intermediate may be used; but it is evident that the bed of burning coals; tbe second is soft and more vapory. worth succeeded last spring in getting a slight increase 
diameter of this wheel must be sufficient to reach between At the point where the sun is going to rise, and a few on the former appropriation, but his present position is such 
the peripheries of t.he two other wheels, else three interniedi- minutes in advanc� of his coming, there rises straight up- as to give added fOI'ce to any E'ifort he may now make in 
ates must be employed. Sometimes these transmitters-or ward a rosy column, like a shaft of dyed vapor, blending behalf of the inventors of the country to obtain from the 
otherwise idlers-are unhnndy, and then the advantage of with and yet partly separated from the clouds, and the base Governmp.nt what bas only thus fal' been withheld by the 
pulleys and beltl! is apparent. The belt and pulley have a of which presently comes to glow like the sun himself. The· grossest injustice. 
reach that is impossible wi thout a train of gearing or a belt day that follows is pretty sure to be windy. In the mean time we trust that inventors themselves will 
connection of links of machine chain. Except for this lack It is uncertain to what extent birds and animals can fore- not be entirely idle. There are enough of them in each 
of reach it is evident that the gear connection is superior in tell the weather, When swallows are seen hawking very Congressional district who have been greatly annoyed or in
itself to the pulleys and belt, which at its best must be con- high, it is a good indication, because the insects upon which jured by former delays in the Patent Office to exercise a 
sidered a makeshift for an absolute transmitter. they feed venture up there only in the most auspicious potent infiuence on the action of their representatives. Let 

...... 
A BASIC KETAL. 

The title of "the  iron age," which bas been applied by 
some writers to the present period, seems to demand some 
modification or addition; copper has become fashionable in 
our bouses, in our public buildings, and in onr monument!!. 
It appears pure, or in alloys forming bronzes and brasses of 
a variety of color and a number of degrees of tenacity, ob
duracy, and durabilil,y. This is a revival of the fashions of 
several generat.ions ago. It is !\ good one, however, for there 
is a limit to the tractability of iron nnd steel, and the eye 
tires of non-colored metal as it would of neutral tinted 
clothing. 

The capacity of copper for com biuing with others forming 
different alloys is not possessed so fully by any other metal; 
with zinc the brasses that may be made vary from the deep 
red of tbe copper itself to the gray white of the zinc, and in 
tenacity from that of the toughest, purest copper to tbe hard 
brittleness of spelter. In combination with tin its products 
are slill more varied in color and perfect in beauty. 

Not one of the alloys of copper is subject to destructive 
oxidation when exposed to nir, water, or steam; but by 
weather exposure the beauty of the bronzes is enhanced and 
their, durability insured. There is more brass used in the 
machine shop than formerly; the work of tbe machinist of to
day is not limited to iron and steel; he must know the quali
ties of the" composition" he is working and how to work 
it well. Brass finishing can hardly be called a distinct trade 
nowadays. Recently there was noticed in a large machine 
manufacturing establishment one of its products that con
sisted of three-fourths by weight of copper and its com
pounds and only one·fourth of iron and steel. The work was 
of such a chnracter as required the skill and tools of tbe ma
chinist and the conveniences of the machine shop. Said the 
superintendent, a machinist of more than thirty years' ex-

weather. aU such inventors, as well as those who are expecting in 
People live in the country all their lives without making future to have business relations with the Patent Office, 

one accurate observation about nature. The good observer write direct to their representatives, urging prompt action 
of nature holds his eye long and firmly to the point, and on this hitherto greatly neglected matter. The present ses
finally gets the facts, not only because he has patience, but sion is a short one, lasting only till March, but the appl"Opri
because his eye is sharp and his inference swift. There are ations now made must govern the business of the ofllce for 
many assertions, the result of hast.y and incomplete ob- the year commencing next July. It is evident, therefore, 
servation, such as, for instance, that the way the Milky that there is no time to lose, and int,erested parties should 
Way points at night indicates the direction of the wind the strongly urge that this appropriatic>D should be one of the 
next day; also, that every new moon indicates either a first considered. and not to be left to the hurry and accidents 
dry 01' a wet month. There are many other stories about of the closing days of the session. 
the moon too numerous to mention. Again, when a farmer .. , • , • 
kills his hogs in the fall, if the pork be very hard and solid m:adagascar. 

he predicts a severe winter; if soft and loose, the opposite; Madagascar consists of a central plateau or highland rising 
overlooking" the fact that the kind of food and the tempera- from 4,000 feet· to 5,000 feet above the lowlands of the coast, 
ture of the fall make the pork hard or soft. Numerous and from this plateau rise occasional volcanic cones, the 
other instances could be cited to prove that the would-be highest, Ankaratra, being 8,950 feet above the sea. These 
shrewd farmer does not interpret nature in the right way, and volcanoes extend from the northern extremity of tbe island 
that his conclusions, being hasty and incomplete, are wrong; to the 20th parallel of south latitude. South of this appear 
and until he studies nature understandingly, using a little granitic rocks, at least as far as 22° south latitude. At higher 
common sense, so long will he be more or less under t e ban latitudes than this the rocks of the interior are practically 
of superst"· -and ignorance. unknown to Europeans. According to a recent paper by 

.... , • Mr. F. W. Rudler, F.G.S., several crater lakes and mineral 
The Bell Telephone Patents Sustained. springs abound; and to the north of the volcanic district of 

The great telephone suit has been decided by Judge Wal- nkaratra there is a tract ·of country containing silver, lead, 
lace in favor of tbe Bell Tell'phone Company. The People's zinc, and copper ores. As regards building stClnes, besides 
Company will, it is said, take an appeal to the United States the granite which is so general, there are vast beds of sand
Supreme Court, but they are in the mean time enjoined from stone and slate between the district of Ankaratra and the 
putting. up and operating any telephones under the Draw- fossil regions in the southwest of the central plateau. These 
baugh inventions. The suit of which the present opinion is fossils, according to M. Grandidier, the recent French trav
the result was commenced in 1880, and the principal points eler in the interior, are referable to the JUl'assic system, and 
relating thereto have already been referred to in these col- comprise remains of hippopotami, gigantic tortoises, and an 
umns. Judge Wallace in his opinion says: extinct bird of the ostrich species. The coasts of the couutry 

.. The issues made by the pleadings are practically ra- are-rich in timber, and it would also appear that the interior 
sol ved into the single question-to which the proofs and ar- is a good mineral field. 
gllments of counsel are mainly addressed-whether the pa- .. 40 , .. 

perience: D b h f M'll . C ten tee, Bell, or Daniel raw aug ,·0 I town, In umber- m:ore Time Cor American Inventors. "I can tackle any job now. Time was when I would;have I d C P l · b fi ·  f h an ounly, ennsy vama, was t e rst lOventor 0 t e For the purpose of allowing American inventors every sent copper and brass work to the coppel'smith and the brass . k· 1 h " electrIC .spea mg te ep one. possible facility for participating in the London" Inven-finisher, but we must do these mixed jobs if we would do T h f h d f d d· h f he t eory 0 t e e en ants, accor 109 to t e opinion 0 tions" Exhibition the time during which applications will any work. So I compelled myself to learn the working of J d W 11 . 
b f D h ·  u ge. a ace, IS t at some 0 rawbaug 's lUstruments be received has again been extended, the limit being now these metals, and then I taught my men. A machinist ,who d 8 7 d h , . b f 1 4 were m a  e in 1 6 ,an ot ers at vanous tImes e ore 87 , ·fixed at Jan. 31. As the exbibition opens in May next, can't work copper, bronze, and brass is not a competent 'I " f th b' th t d f ' tIS 10 proo at t lrty· ree pa ents were grante or it is hardly to be expected that there will be any further workman." improvements in telephones in 1878, sixty.four in 1879, more postponement, so intending applicants for space should take The value of copper compositions in machinery is very h d d ·  1880 d '  f . h fi . than one un re 10 , an nlDety- our lD t e rst SIX this as a last notice. The Hon. Pierrepont Edwards, British great; a casting of bronze or of brass is wholly unlike one b f 1881 A d· h h f h d f d mont s o . ccor mg to t e t eory 0 t e e en ants, Consul in New York city, who will furnish the necessary 

of iron in its tenacity, and it may combin. e this sometimes f I ""  b 1875 D b I h d 
. 

there ore, as ear y as .., e ruary, , raw aug I a not printed forms for applicants, reports that the number of necessary quality with a hardness (durability under wear) 1 d· d B 11 ' h f . . 
b al G on y Istance e 10 t e race 0 lOventlon, ut so ray applications thus fal' from this country bave been quite large, that no iron casting can possess. These combined qualities E 1· d h d l' h d 

. all II and ( 1S0n, an a accomp IS e practIC y a that has and the interest shown by our people in respect to the cannot be imitated by any other metal. The writer once . b d b h f h '  " S10ce een one y a ost 0 ot er lDventors. exhibition is quite encouraging. successfully proved this advantage. A small pinion made T . b h ·d ·  • 
d I d . he testImony on ot Sl es IS revlewe lit ength, an the Mr. Edwards is untiring in his efforts to interest American first of cast iroD, then of cast stcel, and lastly of forged J d 

Lowmoor iron, broke, or stretched beyond usefulness, when 
udge cOllclu es: inventors in the exhibition, and he is encouraged to belicve 

"Succinctly stated most favorably for the defendants, tbe that the display of their works will be most creditable to the one of tough bronze was tested with satisfactory results. case is this: One hundred witnesses, more or less, testified nation . 
.. '0'''' 

To Foretell Weather. 

Weather wise prognosticators seem to he on the increase. 
In last week's issue we quoted from a Cincinnati observer 
his !Ilethod of foretelling the changes in the weather, from 
watching the habits of animals; and there now comes from 
the South a weather prophet who addS a long list of the 
signs wbich he has observed to precede changes in the 
weather. 

Few intelligent persons, says the Bouthqrn, Planter, can 
have any sympathy with the so-called prophets who oratlu
lal'ly announce phenomena, giving dates, occasionally mak
ing lucky hits, but as often firing their random shots alto
gether wide of. the mark. That there is, however, some
thing in weather philosophy, intelligent persons will be 
quite ready to concede, and they will be in accord with the 
view of the writer when he recommends the obsel"Vation of 

that one or more occasions, which took place from five to ten .. '. , .. 

years before, they think they saw this or tbat.device used as The Slaughtering oeCattle. 

a talking machine. They are ignorant of the pri nciples and The process of killing and dressing beef at the stock yards, 
of the mechanical construction of the instruments. But they says a contemporary, is not as expeditious and wonderful in 
heard speech through them perfectly well, and through one character as is that of killing and dressing hogs. Tbe features 
set of instruments as well as the otber. This case is met on most noticeable are t.he two methods used in killing tbe ani
the part of the complainants by proof that the instruments mal at the start. One of these methods is through the use 
which most of the witnesses think they saw and heard tbrough of the rifle, and the other the lance. In both the animals are 
were incapable of being heard through in the manner de- driven singly from the yard into a nal"TOW box stall open at 
scribed by thew; and further, that the man who knew all the top. A dozen of these stalls are in a row, and over their 
abnut tbe capacity of his instruments never attempted to use tops are laid some loose planks on which the slaYl'r walks 
them in a manner which would demonstrate their efficiency with rifle or lance in hand. In the case of the rifle the exe
and commercial value, but on the contrary, for ten years cutioner puts a ball into tbe animal's brain at short range, 
after he could ·have patented them, and for five years after ·which kills instantly. Not a groan is heard, not a muscle 
they were mechanically perfect, knowing all the time that a moves. The animal falls like a lump of lead, and is at once 
fortune awaited the patentee, aRd with no. obstacles in his I dragged from the stall into the slaughter-house, where the 
way, did Dot move, but calmly saw another obtain a patent throat is cut and the process of dressing is completed. 
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EXPEBIJrlEBl'S ON SUPERHEAtING AS A CAUSE OF 
BOILER EXPLOSION. 

On the 9th of Apri l , 1883, Com mandant Treve laid before 
the Academy of Scitnces a n ote upon the different means 
proper to prevent the explosion of steam generators, and, i ll  
the course o f  bis  paper, attributed a lal'ge numher of  explo
sions to a peculiar state of the water called 8uperheating. 

F'ir8t &ria of Experiments.-The object that these had in 
view was a study of ebullition in ordinary glass vessels . It 
was desired to ascertain what importance the long prepara
tion which physicists cause their vessels to undergo may 
have from the standpoint of superhea ting. 

Bal loons of good, clear glass and small dimensions were 
selected, and pure water and dil ute aqueous solutions of 

[DECEMBER 1 3, 1884· 
three degl·ees. The ebul l i tion w as accompanied with vio
lent movements of, the vessel. Wben vaporizat ion was ex· 
cited by one of the means indicated for superheated w&.ter, 
there was at times a violent ebullition accom pan ied w ith 
projections. 

Second Series of .EJxperiments,-These ex perimen ts were 
performed at the shops of tbe Orleans Rail way, in France, 

--=�---:;------- ------------ .-.- . --------------------, 

Fi8 1 Elevation 

fis .3 fleval!on 

Pig l.-Elev!ltion. Fig. 2.-Sectlon through c d. Fig. S.-Elevation. Fig. 4. -Plan (Scale �). 
Plate I.-EXPERIMENTS AT THE OONSERVATORY, 

Thp Minister of Public Works having invited the Cent ral 
Committee on Steam Engines to exami ne the processes pro
posed by Commandant Treve, a n umber of experi ments 
were uiade by that body, and '1 report was drawn up,  fro m 
wh ich we extract the following: 

Not finding in the industrial facts that have been observed 
u p  to the present any deci sive proof in favor of M. Treve's 
theory, the . sub-committee endeavored to enlighten itself 
through experiments, as follows : 

various m aterials were boiled therein. The heat was ob- upon the saw m ill boiler, and the [object of �hem was as 
tained from a Bun�en burner, the flame of which was spread fo l lows : 
out by means of wire cloth. The tel l I pemtul'c was given hy It results from the experiments of physicists that super
a tbermometer w hich dipped into the liquid. The ebul l ition heating is in all cases favored by a stagnation of water dur
of the pure water and of the sal ine  and alkali ne soluti ons ing a more or less prolonged stoppage, having for effect 
gave rise to Imt a few in�i,gnificallt movements, even when tbe expUlsion of the imprisoned air. Let but a slightly 
it was prolonged for some time. energetic action occur on tbe superbeated liquid, and evapo-

Slightly acidulated water gave rise to very m arked super· ration will take place and a large quantity of steam will be 
heating, which, however, did not exceed more than two or (Continued on page 397.) 

! �w"'�"��----��I ---?�--�Ao+I --��--�6��--�70��a��--�9�----�;m-","�e-----------------------------------------;lun�es 

Flg. 1-Qeneral Arrangement 01 Boller and AccesBones. Fig. 2.-Rlevatlon of Boller Front. Fig. S.-Elevation or .Rear End-
Plate II.-EXPERIMENTS AT THE TROOADERO. 
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THE PNEUIlATIC TELEGRAPH LINE AT PARIS. 

Tbe hne of pneumat.ic tubing, which was laid as far back 
as tbe year 1867, was, on the 1st of January, 1 878, 20 5 
miles in length, thiS representing from tbe beginning an 
average of 8,830 feet laid per year. Now the total length is  
111 mill'S, to wbich must be added tbe 12 '5 miles of tubing 
that secure communication 
WIth the centers of power. It 
meludes a double mam hne, 
in whICh termlDate 72 sec
ondary ones, with variolls 
branches, plus a dlTect line 
between tbe central station 
and the Bourse, 

The num bel' of offices that 
have been opened for the 
service of the tu bes is 75, this 
includlDg those (If the Cham· 
ber of DeputIes anll Senate. 

Ititutifi t !mtritau. 
train arrives (which he knows through the noise of the 
shock), closes the line by means of a valve m aneuvered by 
a lever that IS withm his reacb. In the annexed figure the 
three apparatus to the left have their valves closed, that, is to 
say, they are isolated from the i r  l ines. The fourth alone IS 
ID a pOSItion for recel vmg or sending. 

395 
IMPROVED REFRIGERATING CARS. 

The objE'ct of. an invention recen tly pateu Ied by Mr. 
Henry Tal l ichet, of Austin, Texas, IS to provide an Im
proved system of refrigeration and apparatus for applying 
the same to practical use. The body of the car has any 
approved double or packed walls servmg as non-conductors 

of heat, and SUItable side 

Tbe 111 mIles of lines are 
supplIed by 8 stations, bavmg 
steam engines of a total 
power of 315 borses, and 4 
aUXIliary water motors, whicb 
can eventually be used in ad
dition. The tralUs run every 
three mlll utes upon the direct 
line from the central station 
t" tbe Bourse, every five 
minutes upon the prinCipal 
line, and every quarter of an 
hour only upon the few 

TALLICHET'S IMPROVED REFRIGERATING CAR. 

doors. The car IS fitted with 
two chi ll rooms, one near 
each end, and of a size to 
afford free aIr spaces at the 
sldcs and ends, the center air 
space bemg WIder for access 
to the rooms through their 
doors. ThE'se rooms are 
jacketed WIth a porous ma
terIal, and rest upon a slat 
floor, beneath whICh are water 
tanks III whICh may be stored 
water or ICe, WIth the drip
pmgs of WhICh the porous 
jackets are kept saturated hy 
a pump located in the center 
air space, and havmg sUItahle 
pipe connections for dis 
charging the water on to the 
top of the rooms. Tbe pump 
is operated from one of the 
cal' axles. The bot tom of the 
tank descends each way to a 
well formed by a depression, 

branches. The lines consists of tubes of 2,li incbes internal 
diameter, that are bored perfectly true, so as to present no 
projectIOn that might interfere witb the mnnin I\' of tbe box
es. The boxes or travelers move through the tubes under 
the action of compressed (or rarefied) air produced by special 
pumps. 

After the dispatches have been put into the box, the latter 
is elo�ed by means of a rubber sheath WhICh almost entirely 
covers it, The last box of each train carries at its back parl 
a sort (If collar formed of a flexible leather ring 3)4 inches in  
diameter, whose edges, bei ng in contact with the inner sur
face of the tube, obstruct the latter completely without in
terferi J lg with the movement of the box. The box thus ar
ranged IS called the piston box, and per forms tbe part that 
a l.ocomotive does (I n  railways, while the simple boxes cor
respond to cars. There is, however, the difference that 
when tbe passengers (i. e. , the dispatches) are not numerous 
the locomotive I tself carries 
them t(l their destination. 
Each box is capable of con
taill ing twenty dispatches. 

'rhe apparatus shown in 
the engraving serve as sta
tions -for the trains, and, as in 
all stations, there is a starting 
and an amving SIde. The 
apparatus of the same line are 
thus grouped in pairs, and, 
moreover, are exactly alIke, 
so that, if need be, the  direc
tion of the t.rain may be re
versed. They consist essen
tially of a vertical tube (in 
which the line terminates) 
ending in a square chamber 
whORe anterior face is pro
vided with a door that closes 
hermetically. It is through 
this latter that t he boxes are 
introduced and taken out. 
'fhe curved tubes that are 
seen here and there upen the 
central tube of eacb appara
tus serve to connect the line 
with the vacuum or pressure 
apparatus by means of cocks 
that are maneuvered by a 
smltll hand wheel. The large 
collecti ng tubes placed hori
zontally c o m m u n i c a t e  
tlH'ough tubing with the res
ervoirs, in Which the play of 

the pumps is constantly re
newing the stock of com
pressed or rarefied air. 

The play of tbe valves is likewise utilized for preventing 
the compressed or l'arefied air that fills the hue at the mo· 
ment of 41 train's arrival from being lost in the atmosphere 
when the door of the apparatus is opened. 

The figure also shows seve ral indIspensable accessories. 
The pressure gauges IndICate at every moment the dl'gree of 
pressure or vacuum-an attentive examIDat JOn of the move
ments of the needle upon the d ial clearly s-howing to an ex
perienced agent any uregulanties that may occur in the 
running of the " piston. " A maD lpulator placed over the 
door, and an electric bel l  sUl'moun ting the " cap " of  the ap
paratus, serve for exchanging starting and arriving SIgnals. 

Finally, a series of iron plate sheaths serve for holding the 
exchange hoxes. The velocity of the boxes varIes wi th tbe 
length of the line and the amouut  of p(lwer t lJat determmes 
their motion. Under favorable circumstances, thans to say, 
upon very short lines, and WIth a differenoe of pressure of 

and mto WhICh the suction 
pipe extends. Air is forced into the space between the top 
of the tank and floor on WhICh the rooms rest. by one or 
more blowers, drIven from the cal' axle, for evaporatmg the 
water from tbe jackets to lower the temperature of t he 
rooms. · The water not evaporated flows back mto the tank, 
and as but lIttle escapes, a contlll llous supply is not needpd. 
To increa8e the aIr draught the roof of the car IS provided 
with ventIlatlllg fans, and although these may induce 
suffiCIently strong air currents, the hlowers are a valuable 
auxilIary. When the car is not moving the blowHs are in
operative, and to guard agamst a rise in temperature, Ice cham
bers opening neal' iheir tops for supply of ICe are located 
over the the chill rooms, The devices described pn,vlde for 
cooling the rooms III every eXIgency of travel and WIthout 
recourse to mdependent motors. 

Near the bottom of the Ice cbamber is placed the central 
portIOn of a continuous pipe, having a zigzag construction, 

which serves as a rack to bold 

Finally, in case a box that 
has reached one of the appa
ratus must start again through 
the contiguous olle without 
getting a vllcuum or pressure 
from the station itself (which 
is something tbat happens in 
all iutermediate offices that 

NEW SYSTEM OF PNEUMATIC TUBES AT THE CENTRAL TELEGRAPH OFFICE, PARIS. 

the Ice and keep It ab(lve the 
drIp water. This portion of 

the pipe IS set in an inclined 
pOSItIOn, and at one end ha s 
a branch passing outward and 
downward and open 1 09 to 
the oil ter air, and at the other 
end bas a branch .passmg 
down mto the chill room. 
All' enters the pipe, and a� It 
passes th rough tbe zigzag 
part in the ICe cbamber IS de
prived of Its mO!�ture bv con
densat ion, and appears in tbe 
cu i!l room In a pure, coo l ,  and 
dry condition, best sll lted for 
purposes of ventilatIon. The 
incline of the worm permits 
of a self-discharge of the con
densed vapors. At a point as 
far removed as posslble from 
the cold all' outlet, tbere is 
passed int o the chill room the 

open end of a pi pe the otber 
end of which opens jllto tbe 
case of (lne of the exhaust 
fans at the roof. Tbis . pipe 
acts constantly to exhaust 
and circulate the air of the 
chill room, thereby avoiding 
the deleterious effects of 
" dead air . "  An arrangement 
is provided for reducing the 
temperature of the chill room 
by saturating i ts top and side 
walls with the cold water 
drip of the ice chamher; tbis 
is accomplished automatically 
and at any preml'dil ated tem
perature by an electrical con
trivance acting on 1\ valved 
outlet from the ice chamber. 
The water esca ping from the 
ice cham her fills a shnllow 

are not connected directly with a cell ter of power), it is 
necessary that the compressed or rarefied air shall be capable 
of traversing tbe station in order to drive the train toward 
the following stations. The two chambers that form thp 
heads of the apparat.us are tben connected by opening a 
cock placed upon a coonecting tube situated behind. In 
order to prevent a box that has reached the hllad of an ap
pl\ratus from falling into the line, the tubist, as soon as a 

40 centimeters of mercury, the velocity may reach six-tenths 
of a mile pel' minute. 

The entire line will be finisbed this year, and telegram 
cards will soon be circulati ng in all the wards.-La Nat1lre 

. ' " , . 
ACCORDING to the theory of F. Siemens, flame is the result 

of an infinite number of exceedingly minute electrical flashes, 
which are caused by the swift motion of gaseous particles, 

tray formed on thl' chill room 
roof by narrow ledges, and flows down tbe sirles of  

tbe room, materially reducing the interior tempera
ture. 

This apparatus is alltomatic in action, and uses no chemI
cals as refrigerating agen ts. The quan t ity of ice used IS 
reduced to a minimum, as its effects are required only, or 
prinCipally, when the other means fa il by stoppages of tbe 
car, 
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Ititufifi t �lUtritau. 
A Suggestion to Employers. PATENT DRAWERS. 

The Bridgeport (Conn. ) Daily Standard hits tbe nail on The top part of the drawers is made of woven or knit 

the head when it recommends a year's subscription of tbe linen or cotton fabric, and the legs are made of the same 

SCIENTIFIC AMERICAN as the best Christmas preseot an em- material down to or a little behind the koees, and the lower 

I k h · ·k f tb h' The dl' part of the legs are of open work fabric. The perfonted 
p oyer cao ma e IS wor man, or a a er IS son. e ·  . . . . .  1 
tor further adds: part of eacb leg is provided with an uprIght sltt 10 the usua 

" . .  I manner, and with bands or bnttons at the lower end to hold 
And l�t a�y manufacturer try �he expertment of askll�g the drawers leg securely and at the saUle time prevent the 

each man m hiS employ as to the mterest be would take m . . . 
' . 

reading such a pel'iodical if it was placed before him, and so. from sllppmg off. The apertu�ed parts permit of a 
he will be surprised at the amount of pleasure and choice free circulation of air, thereby keepmg the legs cool and 
information that can .be furnished at � small outlay. For making the drawers comfortable and agreeable during bot 
ever7 pa,per thus I?ut In the bands of hl s employcs he �ould th Tb f t of the upper part of the drawers is 
receive four t imes Its value by reason of the lOcreased mter. wea er. e ron 
est which would be taken in whatever work might be in 
band, to say nothing of the benefit w hich would be directly 
derived from the enhanced skill of the workmen. The 
weekly visits of tbe periodical would constantly remind each 
man that his employer was concerned in h is welfare, and 
that be bad exerted himself to show that interest. We know 
from personal experience that information gained from the 
columns of the scientific journal above mentioned is in
valuable to the person who is interested in science, art, or 
natural history, and it would be truly a pleasure to le�rn 
that we had induced even one employer to take a step whlCb 
be would ever afterward be satisfied was a good one. " 

We await to see how many will follow the good sugges
tion of our valued contemporary before tbis month closes. 
-En. 

PutnllD1 River, Alaska. 

The Ounalaska (Lieut. G. M. Stoney, U. S. N. ,  command- I ing) arrived in San Francisco, Oct )ber 25, having completed 
the explomtion of Putnam River so far as the time allotted 
would permit. The river was explored by a steam launch 
three hundred miles, when rapids were encountered; then a 
canoe was taken and towed by hand about eighty miles 
further ;  and from this point  a short portage brought a por
tion of the party to the bead waters of one of the northern 
tributaries, which was fed by t wo large lakes. A mountain 
ne'lr one of these lakes furnished a view far to the eastward, 

TOWLES' DRAWERS. 

up the main valley of Putnam River, and showed it flowing 1 d f tl 'd 1 > d b'�too ' . . .  . c ose pe!" ec y one SI e over applng an ... mg upon lU nndlmmlshed volume as far as the eye could reach. 'rhe h b ' • . d th d '  . f h h i t e ot cr. natives reporte at seven ays Journey urt er up t e 
Th" t' h b t t d b M W P To les . h I k I k' l"k d ' . IS m ven Ion as een pa en e y r. m. . w , nver t ere was a great a e, 00 lUg I e a sea ; an It IS I f 145 B If St t B It· Md thought that this is the source of the river. There is little 0 a Imore ree , a 1m ore, . 

doubt that the river has its origin as far east as the British • 4 . ,  • 
possessions, and probably neaf to the Mackenzie. COIIPOSITE ' mCA SHEET. 

Putnam River empties into Botham Inlet just north of An invention recently patented by Mr. Jobn L. Rorlson, 
Selawik Lake and to the southeast of Kunatuk River. There of Bakersville, N. C.,  is specially designed to meet the wants 
is a large delta at its mouth stretching back about forty 'of retailers of stoves, who, witb punch, rivet, and hammer, 
miles, wbich is pierced by over one hundred channels, one can join two or more small pieces of mica to form a sheet of 
of which is about olle mile in widtb,  The river is navigable any size and shape. Figs. 1 and 2 represent. the completed 
to boats drawing from five to six feet · of wa.tet, llp t·o the sheet of mica, Fig. 3 shows the pieces separated, and Fig. 4 
rapids. Bere the water flows at about ten knots per hour. is a section through the rivet. In uniting four pieces the ill
The river and moat of its tributaries lie within the Arctic cir- lIer corner of each piece is slightly cut away, so that when 
cle. Most of the tributaries are from the north, and tbey they are put together a central opening will be formed for 
are generally shallow but rapid flowing, while the water is I the passage of the rivet. The inner edges of each sheet are 
very cold ; in some instances the observed temperature being I notched, so that when put together the edges lap past each 
380, waile in one case it was 33°. Ouly one considerable ' otber, forming good joints, and are at the same time locked 
branch was found flowing from the southward. This is in place. The contiguous edges being placed together, the 
called tbe Pah River by the natives, and it is used by them rivet is inserted, when the washer is put upon the smaller 
in journeying to the south ; for a very sbort portage from its end and the rivet headed down, therehy causing the head of 
source enables them to reach one of the northern tributaries tlle rivet and the edges of the washer to grasp and firmly 
of the Yukon River, and they are thus brought in easy com- hold the pieces. When only two pieces are used to form 
municatioll with the trading posts. It is believed that like 
easy portage can be made from the Putnam to the river dis
covered by Lieut. Ray near Point Barrow, and which emp
ties int.o the Arctic Ocean. 

The country about Putnam is mountainous. Long ranges 
extend along either side, but they are peculiar in existing in 
small detached groups, each of which possesses distinguish. 
ing characteristics, some bei ng clearly defined, sharp, rocky 
peaks, while others are smoothly roun ded. The higher ones 
are e� t imated at about Ihree thousand feet. From the tops 
of those wbich were ascended the Whole country to the north 
appeared to be a confused mass of mountain peaks, and the 
natives stated that the country was of the same character to 
the Arctic Ocean. 

The country explored was found to possess a warm and 
agreeahle summer cl imate, the thermometer having reached 
115° in the sun, while the nights were cool. 'rhe valley of 
the Putnam is heavily timbered with spruce, birch, cotton· 
wood, larch, and willow ;  while flowers were in abundance, 
roses being seen in large numbers. Cuttings of these latter, 
together with specimens of coal , gold, and copper, and a 
huge fossil trunk, form a part of the material collected for 
the Smithsonian Institution. 

While Lieut. Stoney was absent, Ensign Purcell remained 
wilh two men in charge of the schooner, and made a survey 
of Botham Inlet and the Selawik. Be found that the Sela. 
wik River represented on the charls has no existence ; but 
there is a chanoel, six miles in length, con nect ing Selawik 
Lake wilh a chain of three lakes to the eastward. Be also 
found a five fathom channel over the Botham Inlet bar. 

The Ounalaska is a fifty-four ton schooner, and Lieut. 
Stoney was provided with two officers and a crew of· eight 
men. There were no naturalists with the expedition. 

While returning from his expedition, Lieut. Stoney en
countered several severe gales. During one of the most se. 
vere he employed oil for stilling the waves, with marked 
success. The oil was rigged upon a spar to which a drag 
was attached, and the vessel was so maneuvered that the 
drag stood off the weather bow. The vessel holding the oil 
was so constructed that the oil was forced out in portions by 
each advancing wave. All the waves were affected by the 
oil, but the great foaming combers most markedly. 

RORlSON'S COIIPOSITE lIIICA SHEET. 

the sheet, the edges are notched to form the lock joint, and 
the centers of the adjoining edges are cut away to make a 
passage for the rivet. 

.. 4 . ,  .. 
Civil Service Ret"orDi. In Mines. 

The recent mine explosion in the Connellsville region has 
led the mine in&pectors to take steps to prevent a repetition of 
these horrors. This morning the inspectors met in this city. 
'l'hey will draw up a bill to present to the Legislature, in 
which miners ignorallt of the business will be excluded from 
the mines. Pit bosses and men baving charge of the venti
lating of the mines will be required to pass a thorougb ex
amination before taking a position. It is also proposed that 
the inspectors move for establishing a school for the pur
pose of furnishing free instruction· to men whose purpose is 
to engage in <:oal millini, 

[DECEMBER 1 3, 1884. 
Magie Photographs. 

What are called 'magic photographs are positives prtnted 
in a latent state upon white paper that it is only necessary 
to immerse in ordinary water to have the image appear. 

The means employed for obtaining this curious and sur
prising effect are as follows : The positives are prin ted, from 
any negatives whatever, upon paper sensitized witb chloride 
of silver, such as may be purchased of any dealer in photo· 
graphic supplies. The printing is done with tbe aid of sun
light, either direct or diffused, in an ordinary printing frame, 
or, more simply, between two plates of glass held together 
by means of spring clips. 

The image, when once printed, is fixed in a bath composed 
of 10 grammes of hyposulphite of �oda dissolved in 100 
grammes of. ordinary water. It is not toned with gold ,  but 
is thoroughly washed with water after coming from the  bath, 
so as to remove every trace of the hypo from the fibllrs of 
the paper. 

This washing is absolutely necessary, iu order tbat the 
paper may remain perfectly white after it has been treated 
with the following bath : 

Bichloride of mercury . . . . . . . . . .  . . . . . . . . . . . . . . 5 grammes. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 " 

The image, when immersed in this bath, soon gradunlly 
begins to lose color, and finally disappears altogethel·. When 
tbe paper has become entirely white, it is washed in water 
and allowed to dry. 

If It be desired to cause the latent image to reappear, it is 
only necessary to immerse the paper in a weak solution of 
hyposulphite of soda, or better of sulpbite of soda. 

To the back of these photpgrapbs there is attacbed a piece of 
bibulous paper impregnated with sulphite of soda. In this 
way, when the paper is immersed in water, the sulphite at 
once dlssoives, and the image quickly appears. 

The bichloride of mercury (corrosive sublimate) is a sub· 
stance that should be used only with great precaution, as it 
.is a violent poison. Care should therefore be taken to allow 
no delicate part of the body to come into contact with it, 
and to put the vessels containing it in a safe place out of 
reach. 

The sensitive paper adapted for this curious recreation 
may be either albumenized. 01' salted simply. 

The sensitizing  is performed by floating upon a 10 per 
cent nitrate of silver bath, for five minutes, either saIted 
paper that may be purchased in this state or be easily pre
pared by immersing white paper in water containing 5 parts 
of table salt to 100. 

After sensitizing, the paper is suspended by one corner, 
and allowed to dry in a dark place. For the balaDce of tbe 
operations one will proceed as above directed. 

The rationale of the phenomenon is as follows : The image 
formed by the light is colored by the reduced silver. This 
image, when hleached by the bichloride, contains both calo
mel (chloride of mercury) and chloride of silver. SUl phite of 
soda possesses the property of dissolving chloride of silver, 
and of blackening chloride of mercury by forming a sulphide. 
-Leon Vidal, in La Nature. 

.. . . , .. 
How to Keep Cider Sweet. 

Pure sweet cider that is arrested in t he process of ferment
ation before it . becomes acetic acid or even aleohol, and 
with carbonic acid gas worked out, is one of the most de
lightful beverages. The Farm, Field, and FiretJide recom
mends tbe following scientific method of treating cider to 
pre�erve its sweetness. When the saccharille matters by fer
mentation are being converted to alcohol, if a bent tube be 
inserted air tight into the bUllg, with the other eud into a 
pail of water, to allow the carbonic acid gas evolved to pass 
off without admitting any air into the berrel, a beverage will 
be 'obtained that is fit nectar for the gods. 

A handy way is fo fill your cask nearly up to the wooden 
faucet when the cask is rolled so the bung is down. Get a 
common rubber tube and slip it over the eild of the plug in 
the fallcet, with the otbel' end in the pail. Then turn the 
plug so the cider can have communication with the pail. 
After the water ceases to bubble, bottlp. or store away. 

ShaDl.et"ui Treatment 01' Inventors. 

The fact that the revenues of the Palent Office are largely 
in excess of its expenditures is an unanswerable argument 
in favor of the very considerable increase of the clerical 
force in that office. American inventors do not ask to have 
reduced the fees which must be paid to get a patent. What 
they want is that tbeir applications shall receive immediate 
attention, and that the money demanded of them shall be 
used to s�cure this for them. As the matter now stands, 
they are compelled to pay for that which they do not get. 
They are forced to submit to long and often ruinous delays 
because there are ilot enough clerks in the office to do the 
work, and meantime the money which they pay to Lave the 
work done is suffered to lie idle and accumulate until it now 
amounts to a fund of two or three million dollars. It would 
be difficult, we thirik, to conceive of anything more- asiuine 
than such an arrangement. - The Te;cUle Record. 

. It is too bad, as our contemporary says; with such a large 
amount to the credit of the Patent fund, that the Patent Ofe 
fice shonld be crippled in its usefulness for the want of a 
sufficient clerical force to attend to the 'bus iness, owing to a 
lack of a little CongreSSional wisdom. The inventors of the 
country are not 8mall in num bers or weak in influence, and 
it Is incumbent upon them tv use t.heir individual influence 
with the Congressmen from their respective districts in re
''pII�� tQ tho De�es8ities ot the Pa�ent Office. 
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DECEMBER 1 3, 1 884.) J,itutifi, �mtri,au. 397 
EXPERIMENTS ON SUPERHEATING AS A CAUD Ol!' 

BOILER EXPLOSION, 
Fourth Serie8 of ExperimentB.-Finally, it was desired to the axis of the suspension wIre, g: c, cam of the registering 

ascertain whether, by depriving water entirely of the air in apparatus, move� by clockwork and allowing the disk, D, 
(Oontinuedfrom page 394.) solution, by means of an extremely prolonged ebullition, the to rise every 15 minutes under the action of the weight, F:  

quickly emitted. Such a thing occurs at  the moment of phenomenon oisuperheating could not be obiained in  a me- T ,  man-hole, closed by  the  cover, H,  which latter i s  pro-
starting a generator that has slowly cooled during an entire tallic boiler. vided with two stuffi ng boxes, r, '1". 
night, with register and ash box closed, and with a fire cov- The experiments were performed at the laboratory of the PLATE II.-A, boiler ; B, Bunsen burner : C, pressu re 
ered uniformly with cinders. It was of interest, then, to Ecole des Ponts et Chaussees, at the Trocadero. regulator : D, Bourdon pressure gauge ; E, water gauge ; F, 
ascertain whether, under such circumstances, the opening The boiler, A, used (see Plate II. , Figs. 1 to 3) consisted safety valve ; G, thermometer iu steam ; H, thermometer in 
of the steam port, by causing an ebullition, would not of  an iron cylinder provided with strong cast iron �ds. water ; �eed cock; K, freed water tank ; b,  steam eduction 
bring about a sudden forward motion of the pressure gauge. This was tested to a pressure of 15 kilogram mes per square aperture : c, water gauge ; d, blow-off cock ; L, hydraulic 

The boiler experimented upon was a tubular one, having centimeter. Its capacity was about 21 liters, and it was working beam fed by the bottle, e; M, gas cock ; N, lighter ; 
the shape of that of a locomotive, and the following dimen- heated by a large Bunsen burner, B, having two crowns, f, blow-off cock of the boiler ;  g, escape pipe.-Abstractfrom 
sions : Heating surface, 65'4 square meters ; capacity of the one of them carrying 6, and the other 12 jets. The gas .Annale8 des Pont8 et Ohau88ees. 
water reservoir, 3,130 liters ; capacity of the steam reservoir, pipe was provided with a pressure regulator, C. By vary- . 4 .  I • 
1,089 liters. ing either the number of jets or the pressure of the gas, Acetate oC Soda Heaters. 

During its normal operation this boiler vaporized about the conditions of heating could be modified within wide For the last two years experiments have been making to-
425 liters of water per hour It was heated by wood l imits. The boiler was provided with the following ac-. "  ward the warming of cars by means of a heat givi ng lluid, 

Observations were made on the 22d and 23d of June, 1883, cessories : A good Bourdon pressure gauge, D, divided in to which continues for several hours to throw out heat with ap-
and were resumed on the 1 1th of July, and continued every quarter kilogrammes ; a water gauge, E ; a safety valve, F ;  proximate regularity, for a time depending upon the original 
day till the 1st of August. In the morning, at the moment and various cocks. It was also provided with two horizon- degree of heat imparted to the liquid. The cars of the 
of setting the boiler in operation, and while the steam port tal mercurial thermometers that passed through stuffing De Kalb Avenue l ine in Brooklyn, seventy in uumber, have  
was being opened, an observer had his  eyes fixed upon the boxes, . G and H, and the  bulbs of  which entered, one  of  been heated by this system during the last winter to  the 
pressure gauge. But these observations showed absolutely them, the water, and the other the steam. Their tubes satisfaction of the company, and presumably to that of the 
nothi ng abnormal in the movements of the gauge. If the were external to the boiler. . . . . public. 
fire was quick at tbe moment of starting, the pressure con- The al"rlmgements made for obtammg a prolo�ged ebulhtlOn A large iron pipe contain ing the compound passes 
tinued to rise until the engine had acquired its normal speed : we;e as follows : From one of the .cocks, I, whICh debouched -under each seat of the car : through the center of the pipe 
and, when the fire was covered, the pressure slowly a lIttle over t he center of the boIler, branched a . tube t�at runs a smaller pipe, through which steam is passed when i t  
lowered. ben t  so as to run nearly to the bottom of a vertICal cyl m- is desired to heat the compound When heat is appl ied to 

Third Serie8 of Experiment8.-In a boiler in normal opera- drical vesscl of water, K, made of galvanized iron. The the pipes from a steam bo' ler i� the station the cr stals in 
tion the temperature of the steam is the same as that of the water in this reslfrvoir had been previously boiled, and the the acetate of soda used �re liquefied and' remain

Y
so until 

water. If, at a given moment, the water becomes super- s�me wa� the case with that whic� was to be added from the temperature begil ls  to fall perceptibly. Theu the crystals 
heated (to take that particular state in  which it ceases to va- hme t? tIme to. replace the wate: whICh had evaporated. The begin to form, and the liquid throws out an increased heat. 
porize), the tension of the steam becomes independent of the capaClty ?f thIS. vessel was 50 hters. A thermometer taking the temperature of a pipe of the heat
temperature of the water, and there m ust, therefore, occur a Tbe boller bemg h�ated, the steam prodnced �ubb]ed �p ed compound shows that during the fir�t hour or two there 
difference between the temperature of the two. An endeavor !,hrou�h the water ID the vessel, K, and kept It at a bOlI- is a slight fall in the temperature, then a sharp rise wh ile 
was made to seize differences of such a nature, and, with mg pomt. As the cover of K had but two narr�w aper- crystallization takes place, and then a gradual fal l .  
this end in view, a series of experiments was plamied in tures, one of them �or the passage of the st�am . pIpe, and A record of the temperature of one car kept during twen ty 
which the differences of the temperature of the steam and the other for the eXIt of the excess of steam, It wIll be seen days showed that after each ruu of sixteen mi les, the tem
water of a boiler should register themselves for a long time. that there always existed at the surface of the ever hot perature of the car was upon an average less than one degree 

The arrangement adopted for taking the temperature is water in K an atmosphere of steam, and that the water could lower when the car returned to the station tban when it 
shown in Plate I. , Figs. 1 to 4. not dissolve any air. started out. The cost of heating cars by this system is said, 

The boiler experimented upon was that of the Conserva- The operation was as follows :  The boiler was heated for by the company which controls the patents, to be not more 
toire des Arts et Metiers. It w�s a cylindrical one, having about an hour and a half, and then the gas was shut off. than for stoves, while the heat is pleasanter and the atmo
four lateral feed-water heaters, a heating surface of 13 square Th rough the condensation of the steam by cooling, the boiler sphere is  free from gas and smoke. The compound in the 
meters, and a grate surface of 27 "5 square decimeters. became com pletely filled with water drawn from K. In pipes will last for an indefinite n umber of years, for all that A thermo-electric pile was constructed for suspension in half an hour, heat was again turned on, when there flowed is known to the contrary. being hermetical ly sealed. 
the boiler in such a way that a series of solderings should through the feed pipe, first, water, aIId next steam. For al- This company now propose to introduce the same system 
dip into t he water, while other:! of equal number should re- ternately admitting and cut ting off the gas, a small appara- as an improvement on heating by ordinary steam radiation. 
main in the steam. This pile, w h ich was 45 centimeters in tus was used that consisted of a hydraulic working beam, L, Steam coils often heat too violently in small rooms, and 
length , consisted of 15 iron wires and 15 German silver ones, which maneuvered the gas cock, M. either give too l ittle or too much heat. By using the steam 
1'5 millimeters in diameter, soldered successively by their The boi ler had been cleaned with caustic potash, and then to heat a reservoir of the compound liquid, the steam can be 
extremities. These wires were arranged according to the washed with a large quantity of water. The apparatus was turned off when the room is sufficiently warm, and the 
generatrices of a boxwood cylinder, 40 millimeters in diame- set runuing January 4, 1�, at 3 o'clock P. M. The ex- reservoir will continue to throw out a constant amount of 
ter, having an apertme running through it length wise for periments, properly so-called, began January 15. The warmth for several hours. A small pipe full of the com-. 
the passage of the copper wire by which the pile was sus- water had therefore boiled, before the first experiment, for pound, 3 feet long and 4 inches in diameter, is made for 
pended vertically from the self.closing cover of the manhole eleven days, night and day. with an interruption of half an heating private carriages. 
of the boiler. hour every two hours, corre�ponding to about 200 hours of 

The ends of contrary polarity, which remained fl"ee, were con tinuous ebul lition. It may be admitted that on the 15th 
connected with a gal vanometer needle, whose deflections of January thc boiler and water were absolutely devoid of 
were registered every quarter of an hour upon a sheet of air. 
pape(�'y means of a puncture made by a vertical point fixed During this entire period the two thermometers were ob
to the' needle's extremity. This registering apparatus, with served from ti me to time, and were al ways found to agree 
clockw1Jrk movement, was the same as had been successfully within about olle or two degrees. Such difference we have 
em ployed by Gen. Morin for measuring at the different tdready explained in our account of the Conservdtoire ex
points of a ventilating chimney, the excess of internal periments. 
temperature over that of the surrounding air. The experiments, properly so called, were performed on 

Each positive exper imen t included the registering, every the 15th of January and the days succeeding, and were as 
twenty-four hours, of the position of the galvanometer follows : 
needle, before firing up and until the boiler was under A l l  the cocks were closed� and the boiler being submitted 
pressure, at the t ime the engine was set running, and while to the action of heat, the temperature and pressure conse
the latter was operating und er nearly a constant pressure, quently rose. At intervals, simultaneous observations were 
and finally during the periou of cooling. up to the next day made of the thermometer which dipped into the water, of 
or day after. Then the paper was chauged in order to obtain the one which was in the steam, and of the pressure gauge. 
a new diagram corresponding to the firing up again, before ' Finally, the conditions of heating were varied, so as now 
or after a new feed, until the pressure had risen to the nor- to cause the temperatnre to rise 50° in half an hour, and 
mal one of five atmospheres, and had permitted the engine then to rise only 28° in six hours and a half. 
to ru n regularly. The last experiments were performed after the *boiler had 

No notable deviation was exhibited in the posi tion of the been kept closed, and slightly heated for nearly fifteen hours, 
gal vanometer needle during all thp,se alternat.ions, or d uring and the result of them may be slImDled up as follows : . 
the whole duration of the observations, which were greatly The two thermometers were constantly in accord ;  tbe dif· 
prolonged. ference, which was always less than 2", as in the Copserva-

It resulted from an examination of the diagrams that the toire experimen ts, is very naturally explained by a few small 
temperature of the steam pole wa� in general not quite so variations ill the construction of the instruments and the ac
high : but the difference was always below 2°. This is ex- tion of pressure upon their bulbs, and especially by the un
plained by the proximity of the sides of the boiler, the tem_ equal effect of radiation from the sides of the boiler. It was 
perature of which was naturally lower than that of the remarked, in fact, that the thermometer in  the steam gave 
steam, and which radiated against the steam pole. lower indications than the other when the pressure IOse, and, 

During the night of August 26-27, the galvllnometer on the contrary, higher i ndications when it lowered. At 
needle became strongly disturbed, as shown by the trac- the moment of opening the escapement no abnormal move
ings. What was the cause of it? We do not know ; but, at ment in the needle of the pressure gauge was ever seen. 
allY event, the :form of the traciug does not perm it it to be Oonclu8ions. -In conclusion, the committee believes that it 
attributed to superheating, seeing that the movements oc- has in no w ise been demonstrated, up to the present, that the 
curred between half-past one and six o'clock in the morning, superheat.ing of water has caused any boiler explosion, nor 
that is to say, during the period of cooli ng. F urther, the that superheating has ever occurred in generators used in the 
diagram shows that the deflections of the needle occurred industries. If it  does occur, it is only in extremely rare 
suddenly and disappeared slowly, while the contrary would cases, and through the concurrence of exceptional circum
have taken plac!J had superheating been the cause of the stances that at:e up to the present ueither defined nor known, 
moveDlents. There is, therefore, no need for the moment of examiniug 

It is thus established by direct experiment that no appre- the remedies that have been proposed for preventing the 
ciable difference is shown between the  temperature of the superheating of water in generators. 
water and that of the steam during any of the periods com- DESCRIPTION OF PLATE I.-P, thermo-electric pile ; pp', 
prised in the observations, either during the running or w i res for connecting the poles of the pile aud the galvano
during firing up or cooling. llletel'.G i  Q. needllHlf the galvallolllllter,G.that moves around 

Earth Worms, 

An interesting paper on the habits of earth worms in New 
Zealand is contributed to the New Zealand Institute by 
Mr. A. 'f. Urquhart� The species are not named, but with 
such wonderful opportunities as Mr. Urquhart possesses for 
making a collection of these, may we hope that, in addition 
to his following out his painstaking observations as to their 
habits, he will also advance 8cience by making a careful 
col lection of the forms and placing them in the hands of 
some of the able naturalists of the Auckland Insti tute for 
description ? It will be remembered that Darwin assumes 
that in old pastures there may be 26,886 worms per acre, 
and that Henson gives 53,767 worms per acre for garden 
ground and about half that number in corn fields. Mr. 
Urquhart gives, as the result of his investigations of an acre 
of pa�ture land near Auckland, the large number of 348,480 
worms as found t herein.  It being suggested to him that in  
his selection of  the  spots for examination he may have un
consciously selected the richest, the experiment was again 
tried in a field seven t een years in grass. A piece was laid 
out into squares of 120 feet, and a square foot of soil was 
taken out of each corner ; worms hanging to the side walls 
of the holes were not counted, and in one hole, where the 
return of worms was a blank, the walls were crowded with 
worms. As a result th€re w as an average of 18 w orms per 
square foot, or 784,080 per acre. Although this average is 
very striking when compared with that of Henson, i t  is 
worthy of note that the difference between the actual weight 
of the worms is not so marked. According to Henson, his 
average of 53,767 worms would weigh 356 pounds, w hile 
Mr. Urquhart finds that the average weight of the number 
found by him came to 612 pounds 9 ounces. 

Indelible StaDlplng Ink. 

E. Johanson , of St. Petersburg, gives the formula for a 
convenient ink for marking clothing by means of a stamp : 
22 parts of carbonate of soda are dissolved in 85 parts of  
glycerine, and triturated with 20 parts o f  gum arabic. In 

a small flask are dissolved 11 parts of nitrate of si l ver in 20 

parts of officinal water of ammonia. The two solutions are 
then mixed and heated to boiliug. After foe liquid has 
acquired a dark color, 10 parts Venetian turpentine are 
stirred into it. The quantity of glycerine may lre varied 
to suit the size of the letters. After stamping, expose to 
the sun or apply a hot iron.-Pharm. Reo. 
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THE MAXIM MACHINE GUN. 
(Oontinued from first page.) 

motion carries the catch free of the stop, and a little more 
Jifts the catch, by its tail coming in contact with the stop. 
The bolt aud the barrel are then free of each other, and the 
former receives a rapidly accelerated motion from a lever 
pi voted on the barrel, and moves with it. A� the barrel ap
proaches the end of its stroke the point of the lever meets a 
stop. alld commences to rotate abottt its pivot. In doing this 
it forres forward a piece connected to tbe block, first with a 
slow motion and then with a gradually augmenting one, as 
the leverage of one arm increaRes and that of the other di
minishes while the lever rolls over the stop and the piece. 
By the action of the lever tbe barrel is arrested, wbile lhe 
block alld the mechanism attached to it continue to move 
until the crank, I, gets on to tbe back center. As soon, 
however, as the block has commenced to leave tbe barrel, 
and before the latter has come to rest, the extractor, M, 
strikes the peg wbich stands in its path, and turning 
on its pivot on the barrel, draws tbe shell about 7.4 inch 
out of the gun. Tbis extractor bas two arms, shown in dot
ted lines, which take hold of the empty cartridge at each 
side, anQ withdraw it witb certainty. Tbe extraction is com
pleted by a book shown (Fig. 5) attached to tbe crosshead. 

This book runs under a fixed spring. which is curved 
upward at each end to reuuce the pressure when the shell is 
being started, and when it is about to be released. The 
empty cartridge case is deposited in one of the pockets of 
the cylinder, G, which is partially rotated just as tbe crank 
reaches the back center, and is carried round to be dropped 
out after ihe next shot. This cylinder is visible in Fig. 4, 
where a shell is-seen in the act of falling out. Tbe partial 
rotation of the cylinder brings the next pocket, which has 
already been charged, into a line with the barrel, and now 
the first series of operations is complete. The recoil has 
taken place, the breech block unlocked, the shell first 
started; and thl'n complet.ely extracted and removed, and 
the new car tridge bl'Ought into positivn 
for loading. 

The next series, which is about to com
mence, consists in cocking the bammer or 
striker, pushing the cartridge home. lock
ing the breech piece, and rE'lcasing the 
sear. As the crank approaches the back 
center the tail, D, of the cocking lever 
meets the stud, J, and the catch is c:aught 
and detained by the sear. The main 
spring, which is somewhat indistinctly 
shown -coiled round the striker, is thus 
compressed, and held ready-for --aetion.
When the crank bas passed the o::enter the 
breech block moves toward tbe barrel, 
pu�bi:Jg the cartridge before it until the 
latter is home and the block is locked by 
the catch, C. 

The momentum of the crank and cross
head is sufficient to carry the barrel for
ward until the toggle arms, d d, pass the 
center, and the springs, e e, are ill a posi
tion to urge it to tue end of its travel. 
H the gun is set for very rapid firing they 
do this immediately, and tbe sear coming 
into contact with tbe cam, K, the striker 
is released, and the cartridge fired. Afler 
the shots have been fired the same cycle 
of operations is repeated, with this dif
feJ'l'nce. that the crank, instead of sthrting 
from tbe position shown in Fig. 5, occupies 
the dnttl'd position, and commences to 
rotate in tbe opposite direction. It never 
makes a complete revolution. But if tbe 
gun be not set for a rapid rate of tiring, 
there is a panse after the breech is locked, 
and the lellgth of the time is determined 
by the adjustment of a hydraulic huffer, 
resembling in principle a cataract cylillder. 
This appliance (L, Fig. 5) consists of a 
piston working in a eylinder ",ith a by-

Fig. 3. 

then tbe explosion takes place. There is a valve in the 
pie ton of tbe buffer to allow it to be returned quickly by a 
spriug.during the recoil of the barrel. 

This completes the description of the introduction, firing, 
and extraction of a cartridge, but it remains to explain how 
the charges are withdrawn from tbe belts mentioned above, 
and introduced into the pockets of the cylinder, G. The full 

Fig. 4. 
pass between its two ends. This by-pass is a plug, and is belt is drawn out of the magazine (Figs. 1 and 4), and passes 
prnvided wHh a bandle working over a quadrant on tbe over the wheel, F, wbich has recesses in each flange for the 
outside of the case. This quadrant is marked for speeds ends of the cartridges to rest in. This wheel is geared to 
between nil and the maximum, according to the opening the cylinder, G. In the firing position a hook or extractor, 
whi"h is afforded between the two ends of the cylinder at E, stands below the cartridge, and when the crosshead goes 
the various angles. Tbe rate of fire can be reduced in prac- back this catches a cartridge and dra.ws it into a pocket on 
tice to one shot iu every twenty-five seconds. and by very the underside of the cylinder, where it leaves it to ue carried 
careful adjustm.-nt to one in fifty seconds. The operation I upward to the barrel by the rotation of the cylinder. The 
of the hydraulic 
buff('r is as follows: 
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empty belt is fed 0-... of the opposite side of the machine 
(Fig. 4), and the lengths can be taken apart by unhooking 
and refilled ready to be fed in again. 

The external handle of the hydraulic buffer also acts as a 
trigger, for if the by-pass be opened when the gun is loaded 
the explosion follows instantly, while if it be entirely closed 
the gun cannot be tired. As a means of precaution the sear 
is mechanically locked when the by-pass is stopped. The 
crankshaft is carried through the casing. and is furnished 
with a handwheel which is worked in starting the gun until 
the first fire has taken place. It is also used whenever a 
faulty cartridge, which will not explode, stops the action. 
In such case a single revolution tbrows out the obstacle, 
and the automatiC action is at once resumed. 

The gun stands about 3 feet higb, and is 4 feet 9 inches 
the muzzle to the rear of the firing me"hanism. It 

can deliver any number of shots per minute from two or 
three to six hundred, tbe latter being, of course, a kind of 
trial trip performance, under favorable conditions. At all 
rates, it is perfectly steady, and the gunner is perfectly free 
to concentrate all his attention upon the aim, WIthout having 

bis vision or his steadine�s in
terfered with by turning a ban
dIe. No one can fail to be 
struck,says Engineering, to whicb 
we are indebted for these notes, 
with thewonderful ingenuity and 
great promise of this new wea

}lion. Its automatic action, itH power of regulation, and its 
rapidity of fire must recommend it to tbe military authori
ties, while its steadiness and the small demands it makes 
upon tbe attention of the man in charge mu�t greatly en
bance its value in action, where it is not the number of 
shots, but the number of hits, that count. 

.4. � .. 

A New Electrical Lantern. 

An attempt has been made by Mr. A. P. Trotter to con
struct lanterns which shall diffuse powerful 
lights, such as that of the electric arc, with
out incurring the loss cntailed by the use 
of opal glass. This was done with certain 
lamps fixed at the Health Exhibition, by 
a special modification of yrismatic lenses 
(such as are used fllr lighthouses), adapted 
for ordinary lanterns. The general shape 
of the lanterns is the same as that of the 
more improved street lanterns for power
ful gas flames-an inverted cone closed at 
.theJ;o!}-.lI.yan opal-glass esp-ill the form 
of � much flatter cone. Tbe gluzing of 
the lantern, however, instead of being 
with plane glass, is with specially moulded 
panes, bearing on them a number of prisms 
at one-fourth iuch pitch. The prisms are 
formed 0n both sides of the �lass, those 
on the front being borizontal, and those 
at the back running vertically. The effect 
is to break up the light source into a mul
titude of images of itself; care being taken 
that the angle of the prisms does not give 
a chromatic effect. Each pane so formed, 
for a 2 foot 6 iocb lantern, is 14 inches 
long, tapering from 8 inches wide at the 
top to 2 inches at the bottom j and ten 
of these go to form tile lantern. It is 
claimed that the absorption of light by 
such a lantern is only 10 or 15 per cent, as 
against 40 to 60 per cent with ground or 
opal glass. 

••• 

A Ne'W eaJUera Lucida. 

A new camera lucida has been invented 
by Dr. Schroder, po�sessiDg many advan
tages over the well known contrivance of 
Dr. Wollaston. The pencil emerging from 
tbe eye piece of the microscope is reflected 
twice, as in the old instrument. but the 
view of the paper and pencil is obtained 

hy means of another prism placed under the tirst; the pen
cil from the microscope is totally refiected, and cannot pass 
through the film of air between the prisms, and the paper 
is seen directly between the two prisms, which offer no more 
obstruction to the view tban a thick piece of plate glass. 

The position of the image does not shift when the eye 
is moved, and the painful strain caused by the bisection of 
the pupil ill the Wollaston instrument is entirely avoided. 

Drawings can be 
taken either with 
the body of the mi
croscope at the usu
al inclination of 45°, 
or in a vertical po
sition, both more 
com f o r  t ab I e in 
every respect than 
the old horizontal 
one, and prevent
ing disturbance of 
the illuminating ar
rangement by hav
ing to shift every
tbing wben a draw-

Upon the upper side 
of the barrel is a 

stop which, just be
fore the end of the 
forward s t r 0 k e, 
meet� the pisfon of 
the buffer, a'l clear
ly -hOWl! in Fig. O. 
Under t.he influence 
of the 'pring'S, 88, 

it forces the liquid 
through the plug 
until till' barrel has 
moved far enough 
to lift the sear, and Fig. 5.-THE MAXIM SELF-ACTING MACHINE GUN. ing is required. 
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SOliE SPECIMENS OF FINE CATTLE. 

The accompanying represen tation of a select herd of cat· 
tle is from Ihe pencil of Mr. Cecil PalnlPr, w ho has obtai ned 
considerable dis t inction i ll making pictures of this class ; our 
engraving, for w bich we are indebted to the courtesy of the 
Rural New· Yorker, being a reduced copy of an original 28 by 
36 in in size. The cattle represented al l belong to tbe same 
famlly, the Aaggie, a breed 1m ported from Holland,  and L O W  
in possession of Messr;;. Smiths & Powell, of Syracuse, N. Y. 

At the l'ight stands Neptune, tbe bead of t be family, and 
lying down in the foreground  is Aaggie Kathleen ; she ha� 
given this season ,  the first after her importation, 9,525 
pounds of milk  in seven lhonLhs and five days to Nov. 1 .  
Aagll:ie Beauty, standing in the water, has a milk record of 
80 pounds 6 (,unces i l l  a day. As a th ree-year-old in HoI
land she p:ave 68)i pounds in  a day ; as a four year-9ld sbe 
gave, the first year after importation , 13,573 pounds, and 
made in ODe week 10 pounds of butt er. · Just above this one 
is A�gg ie, IJavi ng a mi lk record of  18,00 1 pounds 15 ounces 
in a ypal', and next beb ind her is Aaggie Beauty 2d, a 
daugh ter of Aaggie Beauty, who has gi ven th is  season,  as a 
three year-old, 7, 793 p ounds in seven months and six days 

to Nov. 1. At the left in the background is Aag-gie Rosa, 
who as a five-year-old in Holland gave 91 pounds in a day, 
and last season gave 16, 1 56 pounds in the year. The one in 
the right of tbe background is Aaggie May, tbe dam of the 
cal f Bhown , and she has given tbis season ,  as a three-year
old, 57 pounds 13 oll nces in one day, and 8, 705 pounds in  
six months and sixteen days to  Nov. 1.  

.. 4 e  . ..  
A rdea Crernlea. 

Reader, I see before me a small lake or pond, lying in  
a Vllst trnct of p i l l e  forest, unbroken,  save here and  tbere 
by the clearing of the sett ler who has cast his lot in this 
snnny clime of Florid a ;  a pond that is decked here and 
there with beautiful water lilies, beneath which lies the 
alligator, ever ready to catch bim wbo d ares in trude on 
his  domai n s ;  a pond wherein dwells the deadly moccasin, 
and whORe shores a re covered with a rank growtb of wild 
oats and trees from which hangs the long Spanish moss-a 
landscape pleasing to the eye, but seen only by him who 
seeks Nat ure in all bel' glory. It is such a place as th is 
that the l i ttle blue heron inhahi ts, and to which I sha l l  
take you for a glimpse of  him as  he  is wben freest from the 
fear of  danger, !lnd when pursuing his natural vocations. 
Tbe li ttle blue beron (Ardea Cmrulea), sometimes called tbe 
little white beron , is a constant resident of Florida, fre
qllenting tbe small ponds, lakes, bayous, and lagoons, 
wbere its food iR to be found, and wbere I have seen them 
assembled six or eight i ll number. The young are pure 
white in color (hence the name little white heron), from 

'titutifi t �mtfitau. 
which they change to the dark blue color as they grow older, 
w hich , if 1 aID not mistaken, tbey acqlJire in tIJeir third year. 

Should there be a n umber of ponds near by, they seem to 
give preference to some certain one, at which they may almost 
always be found, unless previously frigbtened away, when 
they betake themselves to the next, where if they are not 
followed they remain fM a time, and in the course of an hour 
or so wend their way bllck to the aforesaid pond. Now let 
me describe to you some of  the habits of t hese birdp, as I 
have observed them when lying in concealment on the shores 
of one of these ponds. You ng and old feed toget.her in pel'
fect harmony, and a beautiful sight it is to see the snowy 
white plumage of the young bi rds intermingled with the 
dark blue of tbe old. 

How prondly aud yet how stealth ily they step tbrough 
the tall grass in search of the ir fooel. ! Suddenly one pauses, 
darts his beak at an insect, and again pursues hlS way. Yet 
in their cbosen haunt they are constantly on the lookout 
for danger ; pausing, they raise their loug necks, anel. peer 
about thp.m closely for some cause of alarm ; assured that all 
is safe, they Itgain  be take themselves in search of whatever 
they may fancy as an article of diet. 

SOME SPECIMENS OF FINE CATTLE. 

Presen tly, one in his wanderings comes to a log lying partly 
on land, partly in watllr ;  mounting tbis, he proceeds to dress 
his plumage and t,) sun h imself. With head drawn  down 
between tbe shoulders, he stands motionless for an hour at a 
time, and it might seem as though he were a;:leep, but not 
so ; let him hear but the snapping of a dry twig in the wood�, 
and instan tly every nerve is on thll alert. St retch ing out his 
,neck, he gazes intently i ll the di rcction ·of the noise, and 
should be perceive sufficient cause for alarm, he immediately 
springs into the air together with the rest of his companions, 
who are not far off, when unless fired at they generally al igh t 
on the  opposite shore, and seek refuge in tbe tall grass, 01' 
else al i!!'bt in a tree. Should tbe one, however. who first heard 
the noise perceive no caUSe for alarm, he someti mes signals 
to bis companions in some way, when they all arise, and fly 
a few times over the spot, and tben alight again . 

Let us now suppose tbat they have alighted in a tree 
where we can see them plainly. There they sit  pluming 
themselves, but yet keeping a sharp lookout to see if tbey 
are followed. If everything remains quiet after a lapse of 
ten or fifteen min utes, they begin to  fly down one at a time. 
Close at hand lies the upturned root of a fallen tree ; on tbis 
they alight first, tben from there tbey fiy to the ground. 
Tbe last one to lea.ve his perch usual ly tarries a few moments 
as if to take a last look, then he also fiies down and joins the 
rest., when they soon work their way to some favored 
spot . 

When perched on a tree they carry tbeir body in an oblique 
position, at an angle of about 45° ; but when walking on the 
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ground or when wading in the water in search of food, it Is 
horizontal, or perbaps the breast is carried a trifle below tbe 
tail. The way in which they carry their necks w hen flying 
is different from tbeir neal' relative, Ardea Herodias (great 
blue heron), being the shape of a broad, shallow U, with the 
head a l ittle higher than tbe sboulders, whereas in A. Hero
dias, it is folded similar to a reef. Should they be suddenly 
approached, they fly away with a hoarse, harsh, croaking 
noise. 

Occasionally Ihey strol l foJ' some distance into the woode, 
for the beetles, insects, etc. , to be found there. I have seen 
them forty to fifty rods from the water. When there they 
someti mes ri se and fly a few yards, and tben alight again ; in 
such cases they do not fly h igher than foul' or five feet from 
the ground. I have never seen these birds in the l'U�hes ; tbey 
seem to prefer the grass frOID two to three feet high on the 
sbores. Their manner of aligbting is d ifferent from that of 
otber herons. W hen about to alight, they throw tbemselves 
back into the ail' perpendicularly, with w ings and tail widely 
expanded , and neck partially drawn  in (representing as near 
as possible the  screens tbat are made from tbem by taxider
mist�), then glide toward the spot selected, pause an lOstant, 

wbeel, and alight. Sometimes these birds become so far 
accust omed to c iv i l ization that they will approach qui�e 
cl ose to a building from which much noise proceeds. To il
lustrate : I saw one aligh t on the shore of a pond, in plain 
sight  of and witlJin a @toneZs throw of a large saw m ill (which 
at the time was running at  full speed), and remain there un
t i l  frigh t ened away by tbe mill handR. I bave never heard 
this bird utter any note, except tbe note described when sud
denly surprised, and t,hen only when surprised. 

Description : Length, 22% in . ; extent, 38 in. ; iris ligbt 
yel low in botb stages of plumage. Bill dark bll le . at base, 
black at tip. Lores yellowish blue, tarsus pea green, toes 
pea green, claws blackish drab. In w h ite plumage, mostly 
wbite, but generally showing some traees of blne, especially 
on the wing tips, In the full 01' blue plumage, slaty blue, 
or dark grayish blue, becoming plll'plish red or maroon col
ored on the neck and head. Bill  on loral space, blue, shad
ing to black toward the end. Legs and feet black. 

E. M. HASBROUCK. 
.. , e ,  .. 

THE oldest person in the State of Wisconsin . Jobn Jondro, 
agerl 121  years , died on Saturday morning, Nov. 29, 1 8'l4. 
at Arkansaw. Mr. Jondro was born in the parish of  Ph i l l ip, 
near :Montreal, in 1763. He was in the employ of tbe 
Northwestern Fur Company forty years, and during the last 
f('rty years he has lived in tbis neighborhood. In his 
younger years he served some time in the Federal army, 
and often related interesting tales of army life. His age is 
taken from the statement of the parish prelate of Pbillip. 
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Artlfielal Sea Water Cor Aqnarla. 

The following, by Prof. R. E. Hoffmann, of Berlin , is 
translated in the Bulletin of the United State8 Fi8h Oommis-
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should be aHowed to stand longer. Any one who can afford that needs attention-the inside of the boiler, the inside o f  
t o  wait until"a green cover of algre spreads over the panes, the  cylinder, the inside of  the pump or i nsp irator i s  of far 
will do well to defer placing the animals in "the water till I more importance than the outside. Nothing makes me more 

8ion : that time, and a little patience is very commendable during angry than to see a man rubbing up the outside of his boiler 
In former yeal's hardly any salt water aquaria were found the entire process. Like wine, 8alt water, if properly treated, when I know the mud is six inches deep inside, baking, 

in inland  countries, because the expense and trouble of improves with age, as special apparatn s  continually supply burning, and blistering the iron ; yet I have seen but few 
furnishing a coustant supply of salt water were too great. it with oxygen by night, aud keep it agitated. The water saw mills except my own. But I saw how that was man
Even the Berlin Aquarium, with its abundant fubds, was in tbe Hamburg Aquarium has not been changed for fifteen aged before I took possession of it, and I am told that others 
so far from the nefll'est sea coast as to make the supply of years. and is still perfectly clear, trausparent, and odorless, are managed no better. 
natural sea water uncertain ,  and it suffered from this con- in short, of the very best quality ; and all that has to be done Many a man in the sawmill business wonld do well if he 
dition of affairs. The people of Berlin witt i ly called tbis i s  to make up for accidental losses or evaporation. The could get skilled labor, but this State is cursed w ith a tribe 
chronic condition of their aquarium its " �ea sickness. " water of the salt water aquarium is changed or filtered only of sawmill tramps who claim to know everyt hing, and when 
Although every new institution has to pass through a period when it begins to get turbid, or if some change is to be made tried can do nothing. They are always on foot and out of 
of so ·called " ch ildren's diseases, " this peculiar " sickness " in the arrangement of the aquarium. It will always be ad- money, yet if we are to believe them they have been the su
of the Berlin Aqnarium proved very obstinate, and even visahle, however, to keep at least a double supply of sea perintendents of the largest mil ls in America. Every one of  
tbreatened the l ife of the young and tender chi ld whose birth water on hand, and place it  in the cellar in well corked bot- them has been Governor Drew's principal sawyer for at  
had been hailed with so much joy. The Vienna Aquarium tIes, as any sndden emergency will then be fully met. least tim years, receiving not less than $6 a day. They all 
had to pass through sim ilar ex periences, and the stockhold- I have never been able to obtain natural sea water which know more of machinery than the men who make i t, and aFe 
ers were obliged to pay dearly for the experimen t. As mat· was as clear as the artificial, through which one can see ready, not to commence sawing, hut to commence cutting, 
tel'S stood at the Berlin Aquarium, the use of artificial sea eve rything distinctly, even 4in  the most remote corner of a changing, splicing. and relmilding, w i th a prom ise that if I 
water seemed very desirable ; but many a well planned ex- large aquarium, which it would be very d ifficult to do in will give them $3. 50 per day and board tbey will double the 
periment based on scientific principles proved a failure ; for, natural sea water. I have brougbt up sea water i t! a d i pper capacity of my mill and be ready for work in about three 
althougb the component parts of sea water are well known ,  which, when ponred into a glass, was as clear as crystal and weeks. I have never been deceived by one of them, but 
and any chemist can easily prepare it from a receipt, it bad a bril liant blue color ; but this is possible only on the they leave their mark wherever employed. One-half of tbem 
seemed at first i mpossiule, in a chemical way, to breathe the high seas, and w hen the water is brought up from a con sid- oU!l:ht to be hung and the othe1' half sent to the penitentiary. 
" breath L1f God " into our scientific sea water, and to impart erable depth. Fishermen take too little care and trouble in One came to me a few days ago who was an exception , for, 
to it the secret of true vitality. At last, however, long after this respect : close to the shore they will dip up the water re- notwithstfl.llding he was " the be�t sawyer in Florida, " he 
the institntion had been opened, Dr. Hermes succeeded in sembling a thick, yellow, and stinking juice, and ship it to was willing to work for $10 a month and board, or $12 if he 
solving tbe problem in a scientific manner, and proved in other places. For this reason I use artificial sea water pre· boarded " hisself " -hungry looking wretch ! I wouldn 't 
the most incontrovertible way that the maintenance of in land pared in the m'lnner ind icated above, and even without add- have boarded him even a day for $2, and I knew he could n't 
sal i  water aquarirl was no longer dependent on the nearness i ng any plants I succeed in keeping my animals alive. board himsel f at any such price. Said I, " Do you see that 
of the sea coast. Dr. Hermes succeeded i n  satisfyi ng every It is self-evident that the principal poin t  in constructing road out there?" He very meekly said he did. " Then," 
demand, as regards sea water, within one week. saIt water aquaria is tbe treatment of the water, which,  after Raid I, " you go out there, and when you get to it you take 

The very bold assertion of the director of the zoophyte all, is the element which decides the well-being and sick- either end you like ; the one that will pnt you out of my 
aquaria iu the zoological garden in Regent's Park, London , ness, li fe and death , of the animals. Care should be taken to sight the quickest will suit me the best. " He wen t. If he 
that artificial sea water, even if a chemical analysis can not keep the water well supplied with oxygen, which is easi ly had not, I would have put the dogs after him in three 
d iscover the least d ifference between it and natural sea water, cione by means of the aerating apparatus ;  and to see to it minutes. 
is never ueneficial to animals and plants, has ueen disproved that the normal proportion between the salts and sea water I employ none but the best hands-not paying too much 
by the success of the Berl in Aquarium. Since we have suc- is  always maintained, and as soon as anything appears to be or too litt le, for one fault is abont as bad as the other. 
ceeded in manufacturing artificial sea w ater which possesses wanting in this respect, it should be supplied. As soon as I can't say just what my lumber costs me, but I know that 
all the qualities necessary for t he l i fe of animal.; and plants, the water begins to get turbid it should be filtered, and dur- when solci I have taken in more money than I have paid 
and wbich, by the use of suitable apparattls, can be kept ing an abnormal state of the weather i t  should be cooled. out. I am 5:J years old, or about that, was born iu Florida, 
fresh for years, nothing prevents inhwd towns from having Only wben these conditions  are ful filled will it be possible and was raised at a t ime when bookkeeping was not thought of. 
sea water aquar ia, which,  in many respects, are pecul iarly to keep up a successful salt water aquarium ; only thus shall I now have my second h usband, and I am the mother of  
interesting. we be enabled to have in our rooms an exact representation nine children, seven of whom are now living. Several of 

As sea water a quaria have a great future in Germany, and of the bottom of the sea, with all its mysteries and wonders. tbe elde1' are doi ug business for themselves, yet they always 
will rapidly i ncrease in nu mber if proper directions for their I, the1'efore , repeat in conclusion, " The treatment of tbe come to " mother " for advice, and when they don't 
maintenance are given, I will describe the manufacture of water is the main thing. " take it they wish they had. I have always managed my own 
the water in such a manner that any one can eaeily prepare _ j • I • business, and I expect to while I l ive. I awake in the morn-
it himself. To 50 liters (about 13]( gallons) of pur.e hard A Florida WOJnan Who BUllS a !!!Ia"WJnIlI. ing and plan the day's work while the men are asle�p: a�d 
well water take 1,325 grammes (46� ounces) of common salt, The fol lowing letter, written to the Northwestern L'tIIInber- at the breakfast table I give every one his orders, i ncllld-

100 grammes (ahout 3� ounces) of sulphate of magllesium , man, contains a number of homely truths that apply to all ing my husband, who never objects to Illy doing tbe think-
150 grammes (about 5� ounces) of chlorate of magnesium sorts of mechan ical work : ing for the fami ly. 
(chlormagnesillm), and 60 grammes (about 2 ounces) of sul- Your letter of a late date reqnesting me to give my experi- My first advice to men who contemplate going into the 
phate of potassium, all of wh ich can he obtained at any drug- ence as a lumber manufacturer is at hand. I will state at sawmill business is-don't do'it, for not one in twenty of you 
store. but generally not entirely pure ; and foreign admix· the start that I am not in tbe business throngh choice ; but has the ability to succeed. If, however, you are determ:ned 
tures and impurities may easily cause the death of all the having loaned money to parties with wbich to purchase a to try it, be careful that you get the best macbinery, strong 
an imals. Each of these chemicals is dissolved in water by saw mill, I was compelled by their failure to make even the and heavy enough to stand the bad treatment of awkward 
itsel f ;  accordingly they may all be poured together and first payment to take the machinery from them. I then put hands. Buy the most durable belts, no matter what they 
al lowed to stand quietly for several hours, so that little stones my son-in-law, Ernest Wever, who promised great things,  in cost, for half the fai lures in our backwoods mil ls are caused 
and other impurities may settle to the bottom. All particles charge. I told h im I knew noth ing of saw mil ling, but I by constant breaking of belts. And when a complete outfit 
of dirt /loating on the surface should be carefully removed knew that the sawdust was too fine and the scratches on the is secured, locate where you can get timber and sel l lum
by d ipp ing. The mixtnre is then poured into another vessel, boards too close togetber. I left him to run the m ill, but in ber. Keep your machines in good order, taking spe
and dil u t ed with fresh water unt i l  the hydrometer indicates a short time I found he could do no better than other men, cial cafe of all parts out of sight. Pay your hands in cash, 
the proper degree of saltness. Thc quantities given above and I took him out of tbere so quick it made his head swim.  I and not in prom ises , for tbey work for the money, and not 
will produce about 50 liters (about 13� gallons) of sea I moved the mill a distance of 20 miles, fording the HilIs- for any love t.hey have for you or your business. When 
water. borough River, and placed it near my own house, at an you can't, pay, shut down, stack your lumber, and discharge 

This composition I have aseertained comes very near to actual expense of $9 ; and in a few days I had everything in all hands. Your mill will neitber eat, drink, nor wear 
tbat of natural sea water, for, besides the component parts good order. I have my own teams and carts, and take tim- anything while standing still .  But when you do rU l l ,  work 
given above, it also contains small quantities of soda, iron , ber from my own l ands. everything to its full  capaci ty. HARRIET SMITH. 
and potash. I obtain the chemicals for preparing my sea Althongh accustomed to manage my own affairs, com- Tuckertown, Fla. , November 17, 1884. 

water, which contains all the seven ingredients i n  their true mencing by the time I was grown, I found difficulties - j .  I .. 
proportivns, from a friend of mine who is a chemist, and am enough in making lumber, and I have often said that a saw- A Bird Catehlng Tree . 

prepared to supply others. Most of the sea water found in mill and Satan belong in the same family, and some people Among the transactions of the New Zealand Institute Mr. 
the market con tains only the four first mentioned saIts, and say that since I became the owner of one they are snre of R. H. Govett gives some startling facts as to the bird-ki lling 
is like wise suitable for filling the basin .  One sbould be care- it ; but while tbey talk I am at work. This is the trouble powers of Pi80nia brunoniana, or P. lfinclairii. A sticky gum 
ful, however, n ot to put animals in such freshly manufac- w ith half the country sawmills : There is too milch talking is secreted hy the carpels when they attain their full size, 
tured sea water, as this wonld almost beyond a dOUbt kill and not enough work. Why, Mr. Editor, tbe most of men but is nearly as plentiful i n  their unripe as in tbeir ripe con
them . It is well known that sea water is 0'027 gramme talk over a log long enough to saw it into inch boards. dition. Possibly attracted by the flies which embalm them
heavier than fresh water ; its weight is therefore 1 '027. Then when they get started they d iscover that the fireman selves in these sticky seed vessels, birds alight on the 
Everything  lacking in this weight must be carefully added has not steam enough ; theu they must all sit down and talk branches, and on one occasion two silver-eyes (Zosteropos) 
from time to time by pouring in fresb water as the water again. By the time steam is up and one or two boards and an English sparrow were found with their wings so 
evaporates, while this is not t.he case with the salts. The sawed , a belt must be repaired, wh ich might just as well glued that tbey were unable to flutt.er. Mr. Govett's sister, 
solid ingredieu ts of sea water constitute about 3� per cent have been attended to before working bours in the morning thinking to do a merciful act, collected all the fruit bearing 
of its weigh t , or one-half ounce to a ponnd of water. A hy- or at noon. Then one man sews the belt while all engage branches that were within reach and t hre w them on a dust 
d romcter is i ndispensable for ascertaining the degree of  salt- in talk again .  When the belt is ready, the sawyer gets it heap. Next day about a dozen silver·eyes were found glued 
ness. into h is mind that the machinery needs oili ng ;  then he to them, four or five of the pods to each bird. She writes : 

Newly man u factured sea water should be placed i n  the hnn ts up the oil can, for he nevet: has a place for anything, " Looking at the tree, one sees tufts of feathers and legs 
open air in some cool place, and allowed to stand for some and goes aronnd squirting oil in to every hole but the righ t wbere the birds have died, and I don't think the birds could 
time. If one has any live salt w'lter algre adhering to stones one, while the other hands go on with their  talking. The possibly get away without help. The black cat jnst l ives 
they should be added, because they impregnate the water next day they are out of logs, !\nd the mill hands do nothing under the tree, a good many of tbe birds fall ing to her share, 
with oxygen . After some weeki! the algre will spread all except to allow " their time to go on. " The day following but a good many pods get iuto her fnr, and she has to come 
round t.hem clouds of diminutive seeds, which adhere to the some of the men are reported sick, and more time is lost. and get them dragged ont. " 
wall s, and quickly grow under the in tluelwe of l ight. By At tbe end of the month there is l ittle lumber and no money, In a note Mr. T. Kirk says that Pi80n ia umbellijera, See-
supplying oxygen they make the water, after it has been and they all wonder why saw milling does not pay. man = P. sincla,irii, Hook. r. , is found in several localities 
filtered several times, still more fi tted to receive animals. Of I knew well enough that machinery is made to run, arid north of Whangerei ,  both on the east and west coasts, also 
sea plants, We green ulvre and the confervre are particularly when running it should be at work, and all I had to do was on the Taranga Islands, Arid Island, L�ttle BUlTiel' Ighind, 
suitable for recently manufactured salt wat er. to keep the saw- cntti ng for ten hours a day and six days in and on the East Cape, possib ly in the Iltst local i ty planted 

In the beginn ing only a few hardy an imltls should' be the week.. In order to do this the mill . must . be kept in by the Mf\oris. The fruiting peri carp is remarkable for its 
placed in the water, which will ficmrisb and thrive in  it; and · good order; not by repairing broken parts, but by keeping it viscidi ty, which is usually retained for a consicierable peri (id 
after a wb ile an at tempt may be made with more tender ani- from getting broken .  And I soon saw tbat the parts of ma- after tbe fruit is fully matured. It can be readily imagined 
mals, which, if placed in the water in the bcginning, would chinery Ollt of sight were neglected the most. I would that small birds tem pted to feed on the seeds might easily 
probably have died. If no algre can be obtained, the water suppose any man would know that i� iii the. illside of things become glued to a cluster of fruits. 
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On Steel Hardened by Pressure. 

The new process invented by M. Clemandot for hardening 
steel was lately examined by ]\'1. Ad. Carnot, and made the 
subject of a report presented by him, as a chairman of a 
committee, to t he French Societe d'Encouragement for 
National Industry. The meth8d in question consists in 
heating the metal to the propel' degree of softness, and sub
mitting it while cool ing to heavy pressnre. The result is 
the formation of a hardened steel possessing properties simi
lar to those developed by the operation of quenching. 

The remarks and explanations contained in M. A. Carnot's 
paper are quite interesting and practical, but somewhat 
lengthy. We give below a condensation of the most im
portant points. 

The use of strong pressure in work ing steel, he says, was 
tried some years ago in England by Whitworth, but with a 
different object and under different ci rcumstances. Then 
the idea was to prevent the flaws due to air bubbles forming 
during the solid ification of cast steel. Similar trials \fere 
also made in France, but always in the same manner, that is, 
by operating on the steel while yet in  the semi-l iquid state. 
M. Clemandot, on the contrary, takes steel already worked, 
either cast, hammered, or rol led , which he only heats to 
cherry-red heat, and then submits, under a hydraulic press, 
to a presRure of from one thousand to three thousand kilogs. 
per square centimeter (abont six and a half  to twenty tons 
per square inch). The metal is allowed to cool in the press, 
and when withdrawn has acquired the new qualities, and 
needs no anneal ing or supplementary process whatever. 

'fhe metal thus produced sensibly differs from ordinary 
steel slowly cooled in the air without pressure. It i s  much 
finer grained. and considerably harder and tougher. To a 
certain extent it resembles steel hardened by quenching in 
water, yet the two are not identical . 

On exam in ing the process it will be seen that it consists of 
two pbysical effects, different although nearly simultaneous. 
One is continuous and powerful pressure ; the other rapid 
cooling. 

Strong pressure must cause, on one hand, a rise of tem
peratme in the metal, and also a tightening of the steel 
molecules w hile tbey are yet soft enough to weld together. 
On the otber hand, the cooling of the steel must be very 
rapid between the plates of the hydraulic press. It m l lst be 
all the more so that a high pressure tends to render the con
tact very close between the objects and the heavy metallic 
plates of tbe press. Hence the final result of the operation 
is a double one : it combines to a certain extent the effects of 
hammering or rolling with those of hardening by quenching 
in water. 

To better understand where the old processes and the new 
one differ and where they are simi lar, it is well to examine 
separately t,he various methods of working ste.el. 

HAMMERING AND ROLLING. 

When steel is heated to redness, and allowed to cool 
slowly, it is apt to acquire a granular structure, often at t.he 
same time allowing a part of the combined carbon to sepa
rate in the state of graphite. The operations of hammering 
and rolling tbe metal , while yet very hot, prevent to a cer
tain extent the granular change, render the steel tougher and 
more homogeneou,5, allri lessen the proportion of carbon 
which is lost in the shape of graphite. These operatio�s, 
however, last but a short time, so that on being left to itself 
the metal soon crystallizes again , and in the end is not very 
different in texture from what it would have been if it had 
been left alone. 

The effect of the hydraulic press must be quite dissimilar. 
The actual pressure, it is t rue. cannot equal that produced 
by Ihe  pounding of heavy hammers, bnt it is uninterrupted 
while the objects a're cooling. Hence the molecules of the 
metal are possibly welded together permanently, thus form
ing a very tough and elastic steel. 

TEMPERING. 

The tempering of steel appears to have the effect of pre
ven ting the metal from crystallizing. Whether mercury, 
oil , pure water, or saline water be used for quenching, the 
principle is tbe sam�, and consists in a rapid cooling of the 
metal. The resul ts are chemical and phytfical. 

The chemwal effects are sti l l  imperfectly known, yet it is  
generally admitted that  steel contains, after quenching, a 
larger proportion of combined, or rather dissolved , carbon 
than before, while un tempered steel contains more free car" 

bon in a state resembl ing graphite. The chemical effects of 
�empering may therefore be said to closely unite the carbon 
and the i ron, or to prevent tbe separation of the two sub
stanceR already combin ed . 

The physical effects are more compI icated than is generally 
believed. At first the exterior strata contract on cool ing, 
and strongly compress the internal portions, still soft and 
malleable, in such a way as to probably weld together the 
molecules of the metal. This first action may be compared 
to tbat produced by hammering the red hot steel . 

But now a secondary action begins, wh ich is qu ite differ
ent, and all the m ore noticeable t hat the piece is larger. At 
the moment of the sudden hardening of the surface the in
side lllyers are yet hot  and strongly dilated. Hence, when 
the latter, on cooling in their turn ,  tend to contract, the ex
ternal strata having become hard and rigid cannot follow 
the motion, and thi �  must create unequal tensions between 
the various sections of the steel. 

There are no direct experiments proving the truth of this 
theory, but two facts i ndirectly show its correctness. One 
is the decrease observed in the specific gravity of steel when' 

401 
.It is tempered . The other is the internal cracking so fre- growth of the bacillus subtilis. 3. The differe�e between 
quently noticed in large pieces of tempered steel , and which 'Poisonous and non· poisonous . new _eese is one of degree 
occurs sometimes at the  moment of quenching, sometimes rather than of nature. 
shottly afterward, al ld  again after a longer delay, when the • I • , • 
piece is struck or exposed to changes of temp.,rature. The Pro celiS by Which Steel Penll are ltIade. 

If it is condidered tbat the  internal inequality of tension A. representative of tbe New York SUrI, has been i nvesti-
above alluded to may become so considerable as to rise above gating the steel pen manufacturing business of thiS country. 
the tenacity of the metal, the cause of these cracks becomes and reports as follows : 
readily i ntelligible. About a mi llion gross of steel pens' are worn out every 

The remedies proposed for these fatal defects have all year in the United States. What becomes of them ? Twenty 
been either useless or impracticable. Among them the years ago most of the steel pens used in this country were 
quenching in boil ing water succeeds to a certain extent, but imported. Now t::omparatively few ai'e imported, and there 
fails to afford the hardness obtained otherwise. The plan of are several factories in the country in which . they are made 
cooling from the center instead of tbe exterior if! excellent in in  large quan tities. One factory is in Connecticut, anot her i s  . 
theory, but alm08t impossible in practice. in Pennsyl vania, and a large one is in Camden. The manu-

HARDENING BY PRESSURE. facturers say that the industry ha; been fOBtered by the pro-

A mistaken idea must be, to begin �ith, brushed aside. tective tariff, and that if the tariff were to be taken off, the 

It has been w rit.ten by some that hardening by this process market would be flooded with cheap steel pens at lower 
could only be obtained by pressure in a mould of the exact prices than ours and of inferior quality. At present the im

dimensions of the steel object. portation of foreign pens is mainly confines:l to high priced 
articles. Such is not the case. The pressure needs only be applied 

to two opposite surfaces of the object, previou�ly heated to It was at first doubted that steel pens could be made in 

a cherry red beat. A square bar, for instance, straight or this country,  but it was soon learned that the requisite skilled 

curved into horseshoe shape, has only to be laid fiat on tbe labor
. 

could be obtained for high wages. and the success of 

plate of the hydraulic press. A cylinder or torus may have t .he ,PIOn eers I
.
ed one manufa?turer after anothe� i n to the 

the pressure applied on two opposite edges, and so forth. busmess, until now th� fiel� IS pretty w.ell suppl�ed. Most 

A ul f ' t ' d t t l th I of the work on tbese lIttle lDstruments IS done With the aid s a r e, 0 course, 1 IS  a van ageous 0 app y e pres- . . . 
sure to the greate8t surface�. To work under the best con- of very ll1�e �achmery worked b! wo�en and gl l·ls. T

.
he 

ditions the steel object, previously heated as said above, �teel used I.S Imported, beca�se It IS belleve� that 
.
the q?ahty 

should be compressed as speedily as possible. To this pur- IS m?re ,umform than Amencan steel. Tl l I�  umformlty; of 

pose the press is prepared so as to leave between the two qual�ty I S
. 
necessary because of the vel'-¥' del Icate tempe�ltlg 

plates space just sufficient to admit the object, and the pres- requ�red I
.
n the ma?ufa �ture �f the pens. That m�s�erlOus 

sure being Itpplied at once, is carried as quickly as possi- qu
.
ahty of steel �ll Ich gives different gr�des of el�stIcl ty and 

ble to the extent fixed beforehaod. Care must be taken also bn.ttleness to· dIfferent .colors of steel lS a quahty that re

that the metallic plates, wbich are in direct contact with the 
object, be clean and level, so as to be good heat conductors. 

Tbus the double result mentioned above, is obtained, 
namely, a tightening if not a welding of the steel molecules, 
owing to the powerful and uninterrupted action of the press, 
and at the same time, through contact with cold metallic 
masses, a rapid chilling simi lar to quenching in a liquid. 
And yet there is between the two processes this essential 
difference, that steel tempered by immersion increases in 
volume, thereby decreasing in specific gravity, while under 
the action of the hydraul ic  press steel retains its original 
vol ume, and escapes the stat,e of internal distention already 
spoken of. Direct experiments have proved that a priori 

theories are confirmed by actual facts. 

qmres expel·t manipulatIOn on the part of the workman whQ 
does the tempering. He ltlust know the nature of the mate · 

rial with which he works, and with that kn owledge m ust 
exercise a celerity and skill that seizes upon" the proper in
stant to fasteJil the steel at a heat which insures the requisite 
quality. 

First the steel is rolled into big sheets. This is cut into 
strips about three inches wide. These strips are annealed, 
that is, they are heated to 1\ red heat and permitted to cool 
very gradually, so that the brittleness is all removed and the 
steel is soft enough to be easily worked. Then the strips are 
again rolled to the required tbickness, or, rather, thinness, 
for tbe. average steel pen is not thicker than a sheet of thin 
letter paper. Next the blank pen is cut out of the flat strip. 

On thiS the name .of tbe maker or of the brand is stamped. 
MAGNETIC EFFECTS OF COMPRESSION. The last is a very important factor. There are numbers that · 

Between ord inary tempered steel and compressed steel have come to be a valuable property to manufacturers. 
there exists one more similarity, namely, the acquired power Many clerks say they caon?t work to advantage unless they 
of formi ng magnets. A steel bar sufficiently rich in car- have particular styles of pens. The result is that by passing 
bon becomes, after hardening by pressure, readi ly m ag- the word from one writer to an6ther a market is soon cre
netized, just as. i f  it bad been haraened by immersion. Re- ated for a favorite style. Each steel pen has therefore to be 
centIy instituted t rials have demonstrated that magnets stamped with sufficient reading matter to identify it 
made with compre�sed steel are sl ightly in ferior in power thoroughly. The stamping is done with very nicely cut 
to those composed of ordinary tempered steel, but. the sharp dies that cut deejJ and clean , so that the reading matter 
metal possesses the singular property of retaining i.ts coercive will not be obliterated by the finishing process. Next the ' 
force even after annealing and welding. Like ordinary steel pen is moulded in a form which combines gracefulness with 
it loses its magnetization ou bei ng heated to redness, but strength. The rounding enables the pen to hold the requisite 
while common steel must be tempered again to make a mag - ink, and to distribute it  more gradually than could be done 
net, compressed steel can be magnetized without further with a flat blade. 
preparation. The l ittle hole which is cut at the end of the slit serves to 

The conclusions of the report are that M. Clemandot 's regulate the elasticity, and also facilitates the I'lin ll ing of the 
invention deserves encouragement, as affording a new pro- ink. Then comes the process of hardening and tempering. 
ce8S for imparting to steel the hardness, homogeneoqsness, The steel is heated to a cherry-red, and tben plunged sudden
and capaci ty for magnetization hitherto obtained through ly into some cool substance. This at once changes the qual· 
tempering by i mmersion ; certain disadvantages of this last ity of the metal from that of a soft, lead-like substance to a 
prot::ess are at the same time obviated. It is tbe opening of bi-ittle, springy one. Then the temper of the steel must be 
a new way worthy of investigation. drawn, for without this process it would be too brittle. The 

.. 4 • I .. drawing consists of heating the pen until it reaches a -certain 
Poisonoull Ch eelle. color. The quality of the temper varies according to the 

At the October meeting of the American Public Health color to which the steel is permitted to run .  It i s  the quick 
Association at St. Louis, Professor V. C. Vaughan, �LD.,  eye for color and the quick hand to fasten it tha t  constitutes 
of the State Board of Health of Michigan, read a paper on the skill of the temperer of steel. When the steel is heated 
the " Study of Poisonous Cheese. " It is well known that for tempering, it is  bright . The first color that appears is a 
cases of severe illness follow the eating of some cheese, es- straw color. This changes rapidly to a blue. The elasticity 
pecially in  North Germany and America, but in  France no of  the metal varies with the color. and is fastened at any 
such cases are found . In Michigan, wi thin the last six point  by instant plnnging in cold water. 
months, over three hundred cases of cheese poisoning have The processes of slitting, polishing, pointing, and finish
been reported. The symptoms produced are dryness of the ing the pens are operations requiring dexterity, but by long 
throat, nausea, vomiting. diarrhrea, headache, and double practice the workmen and workwomen become very expert. 
vision-the same symptoms itS gastro-intestinal poisoning. Tbere have been few changes of late years, and the process 
Cases of cheese poisoning are rarely fatal, Rix deaths in three of manufacture is much the same that it was twenty years 
hundred and forty-two cases occurring in Holland in 1874, ago, and the prices are rather uniform, ranging from 75 
a li ttle over two pel' cent. Cheese that may be harmf1l1 to cen ts to $4 a gross, according to the qual ity of the finish. 
man may be eaten by lower animals withont danger, and a The boxes sold almost universally contain a gross. 
cat once ate cheese tbat had poisoned th i rty people, but the I Fancies come and go in tbe styles of pens as in other 
feline experienced no toxic effect. Coloring cheese with fashions. One American maker alone turnR out about 350 
annatto may be looked upon,  perhaps, as a justifiable adulter- different patterns. Some are very odd, such as the stub 
ation. Samples of cheese that had poisoned many people pens, the draughtsman's pen, which makes two parallel lines 
indicated the presence of  acids, litmus paper turning blue. at once ; the mammoth pen, suited to use on rough paper;  
The indicat ions' then were tbat the poison was caused hy and tbe pen WIth the tmned-up point, that writes a thick 
chemical acids and not by bacteria .  Microscopic examina- mark, yet runs smoothly over the paper. Then there are 
tion , however, revealed the presence of a spherical bacillus delicate pens for ladies, pens that make it fine hair line and 
subti lis which did not affect a cat when injected beneath yet can spring out to a heavy shading. Already the �(ined
the skin.  Only poisollous cheese violently reddens litmus can steei pens have become famous abroad , and many' are 
paper, and this is a test easy of application. Every grocer exported. Many pens are made of other ruetals_ besides.�teeL 
should try the experiment when be cuts a new cheese . 'fhe One kind is the German silver lion-corrosive pen for red ink. 
following are the conclusions :  1 .  That toxic material in Another is an im itation gold pen made of non-corrosive 
poisonous cheese is It compou nd soluble in acohol. 2. The metal . There are pens of all colors and sizes for all trades 
production <if thiR poisonous roat�ri31 i� dUll to thQ I'apid II.nd professions" 
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402 1citutifi c �mtritau. 
ENGINEERING INVENTIONS. I A stencil holder has been patented by Mr. 

An electro.magnetic ,car uncoupleI' has been Joh� W. Bennett, of Hal ifax, N. S., Canada. This in

patented hy Mr John D. Reed, of York, Neb. Tbere venlJon covers a peculiar constrllct lon an� arrangeme�t 

is a pivot d shackle on tbe drawh�ad with an electro- of I WO clamp plates or fram�� for holdmg the stencil 
. . . plates and means for fastenmg the plates together and magnet for operatmg I t, conductors, contact striPS on 'r tb f . I 11 the enlls of ,be cars for uniting them, with nllmerous preven �ng em rom movmg atera y. 

parts and detai ls of combinations, whereby cars may A pmn? forte attacument has been patented 
be uncoupled by electricity. by Mr. Emil Hofinghoff, of Barlllen, Germany. ThIS 

A ves�el and apparatus for cutti ng chan- invention covers a bar held to be movable across tbe 

nels in  water ways has been patented by Mr. Jobn strings, a series of ton&:ues being fastened to the bar, 
, . and tbese tongues bavmg rubber surfaces facmg tbe Gates, of Portland,  Oregon. '[ he vessel bas propelhng tr· h b th t f th ' h d II'Pparatus and a movable rudder, with tanks or co�- s lOgS, w ere y e ones 0 , e  pla�o are c auge • 

partments for sinkiug the st�rn to auy desired deptb, a Au anchor �upport and trIppel' has been 

boisting apparallls, and cables with anchors, 10 hold patented by Mr. Rufus P. Trefry, of Bridgewat.er. N. 
t,be stern lD positi on to cnt a channel by tile backwash S., Canada. The anchor is so made as to hold by the 
from the screw. llnke, while its stOCI< comes against the hull OJ the veg-

A pilot car has heen patented by Mr. Jose sel , aud It is also so coustructed as to facilitate its cast

PeMna y Pinol ,  of Madrid. Spain It has tran�verse 109 off. WIthout danger of fouling. 

partItions WIth buffer spri ngs with a water tank and A game apparatus, or a new and Improved 

bar or block of lead held tran�ver8elY on the car. the game, has been patented by Mr. James A. Fitzgerald. 
side bars and braces having hing�s, so the car can col- of 8alt Lake City, Utah Ter. It ts formed of a verti 
lapse, and the springs, water tank, and lead take up call y S lotted board held between two sidp, pieces or 
the force of concnssion, the car being adapted to be standaras. rubber face plates being secured on the sur_ 
coupled t.o the front of a locomotive to lessen danger faces ot the. bars betwee� the slots. and the game bemg 
or loss from colll.ions. playen WIth a senes of dIsks or lIat rollers. 

4· . . .. 

AGRICULTURAL INVENTIONS. 

A potato planter bas been patented by Mr. 
Joseph L. Ullathorne. of Memphis, Tenn It consists 
of a frame, rol lmg drum whh wheels" and an open 
sided hopper arranged behind ,  and will also distribnte 
a fertilizer in the furrows at the time of planting the 
potatoes. 

A combined sod cutter, seeder, and harrow 
has been patented by Mr Wilham F. Hubbard. of Wal 
la Walla, Wasbmgton Ter. This inventlOu �overs:a spe" 
cial constructIon and combination of parts III II m>l.
chme mounted on wbeels, to be drawn over a fielct by a 
team. to pulverize hard SOl : ,  and at th� same tIme drop 
and cover seed therein, 

A cul tIvator u as been patented by Mr. 
Tbomas E. Gregg. of Mineral Spring, S. C. ThT s  ,n. 
venti on covers a novel construct·ion and combmatIOu to 
facilitate the cu.ltivation of cotton ami other plants 
planted in rows or drIlls, and also to promote conveni
ence in adjusting the cnltivator to work deeper or shal
lower in the soil "  

A spade W heel plow has been patented by 
Hiram Skillmgs, of MinueapolIs, Mtnn. 'I'his Inventlon 
covers modlficatIuns �nd Improvement. III the construc
tion of a spade wheel plow previously patente<l by the 
same inventor, the changes beIDg pri oclP�,tJy WIth Ihe 
view of reducing the expense of n.nmnfact.ure, and to 
promote convenience m !lutting in and removing the 
spades. 

A stalk cutter bas beeu patell ted by Messrs. 
Guern.ey W. Davis and George A .DavIs, of PIne 
Bluff, Ark. 'A cU lter toll bHS end disks witb radla' 
groov�s on thea ; _ ne,- "urfi'q,cc(, nnd hob� I'D their outef 
central faces, WlOgs Wi'll. 1:>, . .  <tcc �ecured thereto being 
held in said groo'les, and otbe,· novel features .  for 
breaking down two wws of corn, cotton, or other 
stalks, and cutting them into p'eces, 

A harrow has been patented hy Mr WIl. 
liam W Robinson, of Odebo� I OWl!., Th .. teeth !ire 
carried by rocking beams under con tl'ol 'If 3 i '1. ' -" 
change tbe angular position of the (.cefII ·,: ... tlve ."1 10 
the gronnd. but the beams are of nov·) construction, 
with peculiar meaus for fasl ening the t elh 3S weli as 
for carrying the beams and connecting them with tbe 
devices by whIch they are rocked 

• • •  
MISCELLANEOUS INVENTIONS 

A n u t  lock has been paten ted by 1\11' 
Seth A. Lesan, of Mount. Ayr, Iowa 'rhls inventIOn 
consist. iu a "peC181 construdion and combination of a 
screw bolt. a "creW n ut. washer, and key. for securing 
nuts upon screw bolts_ 

A gate has been patented by M1' Absalom 
King, of Wawpecong, Ind. This invent,lon relates to 
gates adapted to close by their  own weight, on farm 
and ol her roads.  to prevent tee straymg of stock and 
to this eud covers a special construction and com bina
tion of parts. 

A weather board gauge has been patented 
by Messrs. Wilham J .  Dyer anrl Thomas W. Maxey of 
Nevada, Mo. Th,s  mventl()It pro'lldes a meaus for car. 
penters to more accnrately 8p�,ce weat.ber bOQrdR, and 
hold them exactly in proper rehtJo� to previously placed 
boards, wbi le nai ling them m positIon 

A log turner bas been patented by Mr. Wil· 
liam F. FIdler, of Rock Cav<,\ Weet Va, ThiS Invent i on 
provides special means . m combmatlO( with tbe hool< 
and tackle, the carrIage, and �ts knees or blocks �or 

A deVICe for transmitting power by belts 
and po" eys bas been patented by Mr. Nicholas Yagn, 
of St. Petersburg . Russia. This invention covers a 
mean 0; USing pressure rollers upon botb driving and 
driven pulleys to mcrease the power transmitted hy 
belts, with tbe aesign of thus increasing tbeir efficiency 
and cconomlZID In amount of bel ting needed. 

An Improved unIversal jOint has been pa
tented bv Mr. Rollm H Gleason, of Egan, Dakota Ter. 
The mvention conSIsts 10 providing onp of two abnt
ting ends of two shafts revolving 10 the same direction, 
but meeting at an angle with a socket, which has an 
inwardiy projectlng rIb or lIange upou its opposite in
tenor Sides, with other novel features. 

A shleld for brooms haR been patented by 
Messrs. Neil W. Dew and Columbus F. Rohertson, of 
Charleston, TI l. A safety shield of novel construction 
is made to cover that portion of the broom where the 
straws are joined to the handle, aud thus largely d i s 
I()ense with the lahor o f  wiuding and braiding, whlle 
gIving a neat and durable llnish. 

An inkstand has been patented by Mr. 
Morris Herzberg, of West Point, Ga. It has a remov. 
able apertnred tu be, with a spring, and a vertically re
ciprocating dip cup resting on tbe spring within the 
tu be, wlt,b other novel features, so there is no danger 
of covering the pen bolder With ink, and If the ink 
stand is upset only the ink in the dip cup will be 
spilled. 

A hoop fastener has been patented by Mr. 
WT li tam D Richardson of Springfield, III , This in, 
vention consIsts or a 11"-1. metal key, with convergmg 
rows of projecting barbs on one SIde and a llange or lip 
on the otber side at the end, the key to be driven 
between the h()()p an!). the l!lmel staves. w'th Its barbs 
in contact with and burymg In the wood, and the end 
llange turned outwardly and formmg a shoulder. 

An apparatlls for paintmg wire fences has 
been palented by :Messrs Alonzo L. Mareau and Henry 
C HIH 0' Milton. Iowa ThIS lDveutlon relates to appa
ratus IU which revolving brushes are .upported in a 
paint reservoir moved along the wire, and provides for 
moving- the apparatuB continuous!v witbout stopping at 
the posts or removing t.he brushes off of contact in 
passing tbe posts 

A roll for forming link blanks has heen pa
teuted by Mr Je.se T Wright, of New Albany, Ind. 
Tbe curved ends of blanks to be subsequently ponched 
are made on the last pass wbeu rol l ing the bar to pre
pare for the blan ks in deep, narrow grooves of the ro1\s, 
for passing tbe bar edgewise, with dies corresponding 
tIl the length of the blanks. and for shaPlllg the ends 
separatmg the blanks for car coupling links. 

A measure for grain ,  shot, and other l ike 
articles has been patented by Mr. Hiram W. Wbite, of 
Yankton, Dakota Ter. ThIs invention covera a special 
construction and arrangement of parts, bms with hop
per shaped bottoms, having lozenl/:e sbapad apertures, 
a measure, with novel means for operating the slides 
to convey the material from I,he bins to the discharge 
chamber, and other peculiar features. 

An improvement in the man ufacture of 
bichromate of soda has been patented by Mr. William 
Simon, of Bahimore, Md.. It consists III evaporating 
tbe solntion of neUtral chromate of .oda to dryness be
fore addmg the sulphnric or hydrochloriC acid, and 
addmg to the dry salt common sulphuric acid, wherehy 
anhydrons sodiulIl snlphate crystallizes ont, wbence the 
concentrated solution of bIChromate of soda is mechaui
cally separated. 

preventing the log from bhding laterally out of place NEW BOOKS AND PUBLICATIONS. 
wbile being turned · , 

A copy book has been patented b Mr. Ed- TRAITE PRATIQUE D E�ECTRICITE INDUSTRI-y . ELLE. Pur E. Cadmt et L. Dubost. ward P Conner, of A lameda. Cal. Jt !Deludes a book 
support, which may be oout up With th"

. 
book or spread I This work, as its title indicates, is a practical treatise 

out and extended, a n ovel
. 
arrangement of covers and on the .ubject of electricity and it has been the pur· 

other special featnre�, deSIgned to afford a cop v book pose of tbe anthors to present the subject in a fOrlll as 
which will faclhtate gIvjng InstrnctlOn In penmanship free from technicalities and abstrnse mathematical cal-

An ale faucet protector has been patented �olations as possible, and to render it at once interest

by Mr. George Huschman of MorrIStown Pa. It has 
mg an<l InstructIve 

.
and a ready wor� of reference to 

. '  , the artIsan. the engmeer, and mecbamc. The llrst part � llnnged ba�e, wl t.h an openmg and recess 10 front, 
,
so of the treatIse is devoted to dellnitlons and fundamenr.al It can be eaSIly secured In place. and tbe faucet readIly laws as well as the most important subject of units and apphed, :etached, and operated, so the faucet Wlll be measures. Then follows an examination of the differprotecte. • ent kmds of batteries, dynamos, and electric generators, 

A wire fence has been patented by Mr. La- secondary batteries. etc. The third section containR a 
fayette W. Lindley, of Danville, Ky. It IS a fence review of the varIOUS systems of electric lighting,a1so a 
which can be erecled or taken down very rapidly, and comparison bet.ween the cost of lighting by electricity 
folded compactly for storage or shipment. and IS an andgas and the appllcation of the former toi.he illumin
Improvement. on a fOrlller patented invention of the ation of ShiPS, theaters. �tudios, shops, and residences, 
same inventor. , Electricity as a motive force as applied to railways 

A window bead fastener has been patented and aerial navigation is treated of In part four. There 
by Mr. Ezra W. Talbott, of Napoleon, Ohio. This Is are two other sections, which are devoted to galvano
an Improved device for holding the stop of a WIndow plastic and electro metallurgy and telephony. This 
In place on the frame in such a manner tbat it can be work of 500 pages contains numerons illustrations. 
I eadlly removed or secured in place, and need not be Prir.e 15 francs. Publi�her, J. Baudry, 15 Rue des 
nailed or screwed. Saints Pekes, Paris, France. 

Tlte cltal'ge /01' InsertlQ1l under tltis head is One J)ollar 

a line fol' each insel·tion ; about eiglit words to a line. 

Advertisements must be l'eceived at publication ojfia 
aseally as Tltu1'sday rnol'ning to ap]Jfar in next issue. 

Hearing Restored. A great invention by one who 
was deal to. 20 years. Send for particu.lars to John Gar
more, Cinclnnat" Ohio. 

It gives us pleasnre to say that the Remington No. 2 
Type-writers whIch ba.ve been In nse III tbls Office W'e 
giving the best satisfaction. We Ilke them better thaD 
any machmes ot the kind that we bave ever seen. 

BURNHAM, PARRY WILLIAMS & Co .. 
Bal<lwin Locomotive Works. Phlladelphia, Pa. 

The Remin�on Type-writer IS the one used by the 
United States Government. Wyckolf. Seamans & Bene
dict, 281 and 283 Broadway, New York city, 80le agents. 

Linen Safety Hose, an sizes, at greatly reduced prices. 
Greene, Tweed & Co.,  New York. 

Exverimentat Maaltinery Perfected, 
models, patterns, etc. Tolhurst Machine Works, 'froy. 
N, Y. 

. 

Catalogue ot Books, 128 page", for Engineers and 
ElectriCians, sent free. E. & F. N. Spon, S5 Murray 
Street, N. Y. 

Wanted,-To correspond with works, corporations 
and cities desiring first-class, and at the same t.me low 
cost. electric light plants, with or without engines and 
boilers. .. S. C. Forsaith M achine Company. 

Mancliester, N. H." 
Bmsh Electric Arc Lights and Storage Batteries. 

Twenty thousand Arc Ligb,s already sold. Our largest 
machine gives 66 Arc Lights with 45 horse power. Our 
Storage Battery is the only practical one in the market. 
Brusn Electric co., Cleveland, O. 

Practical Instruction in Steam Engineering, aud si tu
ations furnisbed. Send for pamphlets. National In
stitute. 70 and 72 West 28d St., N. Y. 

The Cyclone Steam Flue Cleaner on 30 days' trial to 
reliable  parties. Crescent Mfg. Co .• Cleveland, O. 

For Steam and Power Pumping Machinery of Single 
and Duplex Pattern, embraclllj< boller feed, fire and low 
pressure pumps. independent condensing outftts, vac
uum, hydrauliC, artesian, and deep well pumps, air com .. 
pressors. address Geo. F. Blake Mfg. Co .. 44 Wash ing
ton St .• Boston; 97 Libertv St .• N Y. Send for Catalogue. 

Quinn's device for stoppmg leaks in boiler tu bes. 
Address S. M. Co., South Newmarket, N. H. 

Mills, Engioes, and Boi1er� for all purposes and of 
every description. Send for circulars. Newell Univer
sal Mill Co .. 10 Barclay Street. N. Y. 

Wanted.-Patented articles or machinery to manufac· 
ture and Introduce. Lexington Mfg. Co., LeXington, Ky. 

" How to Keep Boi lers Cleau," Book seut free by 
.James F. Hotchkiss. 86 Jobn St., New York. 

Stationary, Marine, Portable, and Locomotive Boilers 
a specialty. Lake Erie Boller Works, Bufi'alo. N. Y . 

Presses & Dies. Ferracute Mach. Co" Bridgeton , N. J. 
For Power & Economy, Alcott's Turhine, Mt.HolIy, N, J. 

The Hyatt ruters and methods guaranteed to render 
all kinds of t.urbid water pure and sparkling. at economi
cal cost. The Newark Filtering Co . .  Newark, N. J .  

Steam Boilers, Rotary Bleachera. Wrought Iron Torn 
Tables, Plate Iron Work. Tippett & Wood. Easton, Pa. 

Send for Monthly Machinery List 
to the George Place Machinery Company, 

121 Cb"mbers and 103 Reade Streets, New York. 
Walrus aud Sea Lion Leather for polishing all kinds 

of metal. Greene, Tweed & Co •• New York. 
Iron Planer. Lathe, Drill, and other machine tools of 

modern design. New Haven Mfg, Co., New Haven, Conn. 
It an invention bas not been patented m the Uulted 

States for more tban one year, it may stl� be patented In 
Canada. Cost for Canadian plttent, $40. Various other 
foreign patents may also be obtained, For in.tructions 
address Munn /I; Co., SCIENTIFIC AMERICAN Patent 
agency. 861 Broadway, New York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every descrip

tion. Send for catalogue. 
Nickel Plating.-Sole manufacl urers cast nickel an

odes, pure nickel salts. polishing comp()sitions. etc. Com
plete outllt for plating, etc. lEIanson II; Van Winkle. 
Newark. N, J., and 92 and 94 Liberty St . . New York. 

Supplement Catalogne.-Persons in pursnit of infor
mation on any special engineering. mechan ieal. or scien
tific subject. can bave catalogue of contents of tbe SCI
ENT I .J!' I C  AM I!:U I C A i'.  HUPPL ICH IC X T  sent to them free. 
Tbe SUPPI , I£ l\JE:":T contains lengthy articles embracing 
the whole range of enit1neering, mechaniCS, and physi. 
cal Bcience. Address MUDn II; Co . .  Publisbp,rs. New York. 

Macbinery for Light Manufacturing, on band and 
built to order, E. E. Garvin /I; Co . •  1 39 Center St., N, y ,  

Monsou's Improved Portable Mills, Utica, N.  Y. 
M ineral Lands Prospected, Artesian Wells Bored , by 

Pa , Iliamond Drill Co . Box 423. Pott.ville. Pa. See P. 33:I. 
C. B. Rogers & Co . •  Norwich, Conn., Wood Working 

Machinery of every kind. See adv .. page S50 ,  
We are sole manufacturers of  the Fi brous Asbestos 

Removable Pipe and Boller Coverings. We make pure 
asbestos goods of al! kinds. Tbe Chalmers-Spence Co., 
419 East 8th Street, New York. 

Clark's Rubber Wheel.. See adv. next issue. 
Curtis Pressure Regulator and Steam Trap. See p. 286, 
Steam Hammers, Improved Hydraulic Jacks, and Tube 

Expande... R. Dudgeon. 24 Columbia St., �;ew YorK. 
Emerson's 1884JVBook of Saws. New matter. 75,000, 

Free. Emerson, Smith & Co .. Limited. Beaver Fal!s, Pa. 
Hoisting Engines. Friction Clutch Pulleys, Cut-off. 

Couplings. D. Frisbie & Co., Philadelphia. Pa. 
Barrel, Keg, Hogshead, Stave Mach'y. See adv. p. 302. 
U. S Standard Thread Cutting Lathe Tool. Pratt & 

Whitney Co., Hartford, Conn. 

For best low price Planer and Matcller. and latest 
Improved Sash, Door, and Bllni Macbinery, Send tor 
catalogue to Rowley /I; lIerlllaDce. Williamsport, Pa. 

The Porter-Allen High Speed Steam Eugine. South
wark Foundry& Mach. 00 .. 430 Washington Ave.,Phll.Pa. 

Woodwork'g Mach'y. Rollstone Mach. Co. Adv., p. 286, 
Split PlIlIeys at low prices, and of same strength anrj 

appearance as Whole Pulleys. Yocom & Son's Sbaftlng 
Work •• Drinker !:It" Philadelphia. Pa. 
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HINTS TO CORRESPONDENTS. 
Name and Address must accompany all letters, 

or no al tention will  be paid I hereto. This is for our information, "nd not for vnbl ication. 
HeCerences to former art icles or an.wers should give dal e of paper aud pa�e or number of question . 
Inquiries not answered m rea.onahle time should 

be repeated ; correspondents w i i l  bear in mmd that 
some answers require not a l ittle research. and, 
though we endeavor to reply to all. �il her by letter 
or in thi s  department, ear.h mnst take his turn. 

Special I.iCormation l'Pquests 011 mnI ters of 
personal rather thar, genPrar mterest. and req lle.ts 
for Prompt Answers by Letter, .hou ld he 
accompanied with remittance of $1 10  $5, according 
to the Sll hject, as we cannot be expected 10 perf"rm 
such .ervice without remuneration. 

Scientific A.nerican Suppl ements referred 
to may be had at Ihe office. Price 10 cents each. 

Minerals Bent forexaminaLion should be distinctly 
marked or labeled. 

(1) J. T. W. writes : In the issulJ of Octo
ber 25th, W. G, F. asks how calcium sulpbide is 
used to remove hair, etc. Now. will calcium .nlphirle 
effectually and permanently remove super!luou. hair, 
and If so, whicb of the .ulphides of calc!nm? A The 
calcium and barium su.lphides are considered effectual 
depi latories. The particular one that is u_ed is the 
CaH,S, or CaS,H,S. called by Watts the sulphydrate of 
calcium. 

(2) C. J. D. asks : Is celluloid used to coat 
metals, as is nickel ? Can you give me a good .olution 
to coat tin with to prevent acids from eating same? A. 
Cellnlold IS not nsed in the manner sugge.ted. Celln-
10Id is soluble III chloroforlll. and by painting the sur · 
tace WIth such a solution, as the chloroform evaporates 
a coating of celluloid will h� depo.lted. A coat of 
good nard drying asphaltic varnish would, we think, be 
more SUited to yonr wants. 

(3) H. A. D. asks for the formula for mak
Ing 1I 1lUld substltnte for silver plating which will last 
for a lew days. A. Prepare a solution of one part po
tassium cyanide In 6 parts water; add to it a concen
trated aqueons solution of s ilver n itrale (free from 
aCid) until the precipitate is redissolved. :Mix this so
lution With llne chalk, and apply after previously clear
ing the oi>ject�. 

(4) E. B. B. asks bow to extract the oil 
from the skins of duck or other water fowl, to be used 
for trimmings. A. Dip the feat.hers for a few minutes 
III coal tar lIaphtha or benzine, and then dry by ex· 
pOSillg to the SIln. 

(5) V. J. P. a �ks if there is nny way to 
hold sulphur in solution i n  miueral o i l  (paraffine) t o  b e  
u.ed as a lubricator. A. Sulphur i. freqnent y a ,  con
stituent o( crude petroleum; it is soluble generally in 
the fatty oils, in naphtha especially, when the liquids 
are hot. 

(6) E. S. B. writes : In a late number you 
say 1 ounce of salicylic aci d  will prevent fermentation 
in cider. Is this acid mjurious to bealth ?  Wo:I1d it 
not be a good ingredient in the composition of b rine 
iior the preservation of meat, making it  unneces.ary to 
use so much salt to make it keep? A. It is nsed as 
suggested by you for I,be preservation of meat. See 
ScmNTIFlC AMERICAN SUPPLEMENT, No. 226, for exact 
quantities to be employed. By some its nee is con_ 
demned, while others assert that it is not at all injuri
OUE to the health. 

(7) P. S. M. asks the average amoun t of 
square plate or pipe surface nsed iu practice f 0' heat
ing 1,000 cuhic feet of room space in buildmgs by hot 
water or low pressure stellm, say 5 pounds, and the 
same for high pressure steam. A. 10 to 12 square teet 
per 1,000 cnbic feet for hot water, 7 to 9 square feet per 
1,000 cubic feet for low pressure according to exposure, 
and 6 to 7 square feet per 1,000 cubic feet for high pres
sure, 

(8) G. C. G. asks a good receipt for prepar
ing raw meerschaum for smoking purpose3. A. When 
freshly exhumed the mineral is  covered w i th red, oily 
earth, and is so soft as to be easily cut by a knife. Its 
preparation IS slow and troublesome. After removal 
of the earth, it iq dried 5 or 6 days in the snn or 8 to 10 
in a hot chamber, then it is cleaned again and polished 
wltb wax. Then tit: different kinds. of wbich there are 
ten, are sorted and carefu.lly packed with wood in 
boxes. In Germany, where the bowls of the pipe� are 
principally exported to, tbey are prepared tor sale by 
soaking them llrst in tallow. then in wax, and llnally by 
polishing them with a sharc glass. 

(9) J. C. A. writes : Can you give me a 
fOrlllula for an ink wbich after being printed on paper 
the print can be transferred to cloth by a warlll llat 
iron, the ink not to crack when the paper (prmted 00) 
is folded or rolled up? A. The process you desire bas 
been described aR follows: Dnst over the stencil white 
lead (or any suitable coloring material) with a Iit.tle 
resln, lIxing the pattern by covering with a pieae of 
paper and ironing with a hot iron, Wheu the cloth 
can be turned (as by placing between boards or book 
covers) witbont scattering Ihe powder, it may be pre
ferable to apply the heat directly to tne hack of the 
fabric. It is al$o possible to prepare an mk by dis-
80lving the colorinl/: material and adding a thi" soln
tion of mncilage of gum acacia. The mixture should 
have the consistency of thin paste. 

(10) B. F. A. asks : 1. I have a cast.ing 8 
inches in diameter, how much sulphuric acid is re
quir�d to make it 2 pounds ligbter, and how strong 
shonld the pickle be? A. Castlugs are generally turned 
smaller by cutting away a certain amonnt on the lathe. 
From the data furnisbed no estimate could be given. 2. 
What is the composi tion of mclosed mineral, and what 
acid wi!1 take the rock off withoutinjuriDg the dlamondr 
It is found iu hard coal mines. A. The .pecimen is  
iron pyrites, or  sulpbide of  iron. Mechanical treatment 
will remove tbe coal; possibly a gentle heat might be 
used to bnrn away the coal. Adds would decompose 
the mineral, and would be . without inlluence npon the 
matrix. 
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(11 )  E. E. S. writes : I desire to construct a 

small electric engine, with pow�r enougb to run a sew
ing machine or puch other machinery of abont the 
same size. Can you tell me where I can get a descrip. 
tion or directiolls for so doing? A. There is J i U le dif
ference between a s mall dynamo electric macbine and 
an el�ctric motor. By following the instruclions given 
in SUPPLEMENT, No. 161, for the constructIon of a small 
dynamo, you will be able to make a machine that will 
answer as a motor, by altering the adjustment of the 
commutator. 

(12) W. A. M. asks how to make yeast 
cakes known as dry hop yeast. and used for raisin!( 
dough for bread. A. Marion Harland gives the follow
ing: 2 quarts water cold, 1 quart pared and sliced po
tatoes, double bandfnl bOps, tied in a coarse bag, lIour 
to make stiff batler, and 1 cnp Indian meal. Boil the 
potatoes and hop bag i n  two quarts of water for three
quarters of au hour. Remove the hops, and while 
boiling bot, strain tbe potatoes and water tbrough a 
cunender Illto a bowl. Stir into tbe scalding liquor 
enough 1I0ur to make a stiff batter. Beat all  up well, 
add two tablespoonfnls li vely yeast, and set in a warm 
place to rise. When light, stir in a cup of Indian meal, 
roll into a skeet a quarter of an inch tbick and cut into 
round cakes. Dry them in the hot sun or in a very 
moderate oven, taking care they do not heat to caking. 
When enli rely dry and cold, hang them up in a bag in 
a cool dry place. 

(13) W. F. S. - Perhaps the best method of  
preventing frost from forming o n  window glass is to 
cover the glass with a thin film of j:lycerine. 

(14) A. De W. asks (1) if there is anything 
to bleach vaseline to a pure whi te or lard color. A. 
Accordin.g to the U. S. Dispeusatory. vaselil le or petro
latum is decolorized by passing it through charcoal 
when in a l iquid condition. 2. What is the be�t thing 
to remove paint and grease spots out of 111.t year's over
coat without spoi lin!( I he goods? A. F Jr the cleansing 
of various faorics see table gi ven in SOIENTIFIO AMERI_ 
OAN SUPPLEMENT, No. 158. 

(15) J. M. P.-Receipts for burnishing ink 
for shoes are numerous, but all the successful makers 
of Ihis artiCle have secrets. either as to the in!(ledients 
or the method of manufacture, which they guard a. a 
valuKble prop�rty right. As pertinent to tbis snbject, 
� have knowledge of au att.empt by a New York 
dealer to make an ink similar to that furni�bed by a 
leadln!; Eastern manufacturer, in which the New York J:ea failed after expending more than $10,UOO in . 
e eriment. 

(16) J. S. O'B.-The American Bell Tele
pbone Company claim to control all speaking tel�. 
phones. If they are able to sustain tbeir claim,  VOU 
will, of course, not be entitled to make the telephone 
referred to for your own nse or for any otber purpose. 
The telephone described in SUPPLEMENT, No. 142, if 
well made, will talk for five o r  six miles. You shonle! 
not nse smaller tban No. 14 iron wire; tbe No. 12 is tbe 
size commonly used. A magneto call bell is generally 
used with this kind of telephone. Yon can get a good 
ground connection by attaching your wires ti> I he water 
pipe� or to plates of copper, each having an area of 
about 8 or 10 feet, buried In earth that is constant! 
moist, \_v(l7) F. JJ. S. writes : I have some fi D e  col�d engravin!ts wbich bave been badly Eoiled with 
print�r's ink. Can you inform me what wil l  remove 
the same withont defacing the lIicturcs? A. The process 

Ititutifi t �tutritlu. 
of fiber and the kind of vegetable from wllieh it is  to 
be separated. In general t b e  vegetable may be re
duced to a pulp by rolling or pounding, and then it may 
be washed away from the fiber. There are machines in 
use for tbie purpose, and a number of tbem have been 
patented. We know of no process of making tbe 
fiber stronger than it is, after being thoroughly freed 
from the vegetable pulp. 

(25) J. F. D . -The great proportion of the 
carriage bard ware used now is made of malleable iron , 
generally cast in one piece. Some of the better kinds 
of carriage hardware are made by tbe process of drop 
forging. The macbinery used for prodncing such 
forges is a drop press and a steam or drip hammer. 

(26) E. L. K. writes : I have an oscillati n g  
engine cylinder 1)4' dismeter, 2 inches stroke. Have 
got to make a bOiler. Have got a 3 burner oil stove, and 
am going to make boiler all of copper, and following 
dimensions to fit it: Drum 6 inches d i ameter, 6 inches 
long, shell one·suteenth inch thick, heads a quarter of 
an inch thick, 40 drop tubes three-quarters of an I h 
diameter outside, 6 inches long, one-sixteenth thick, 
tube passing through drum as fiue in center for stay. 
'I.'his  will be well jacketed. Would like to know how 
much pressure is safe t.o carry, and if of snftlcient ca
pacity for above engine, understanding of course that 
boiler is to be well made. A. We doubt tbe propriety 
of putting 40 tubes %: inch in a 6 incn head. If the 
heads are slightly rai sed and the tubes made radial, 
you will add to its efficiency; one tube through center 
will not be snftlcient vent. Such a boiler, if properly 
made witb well brazed joints. ought to carry 80 pounds 
pressure and of capacity equal to your e ngine. 

(27) H. M. F. asks (1) the s ize and kind of 
wire to make a spark coil for lighting gas. A. You 
will lInd imtructions for makin!( inductiou coils in 
SUPPLEMENT, No. 160. A simple mrumetic coil of eigbt 
or ten layers of No. 18 or 20 wire will answer for gas 
lighting purposes. 2. How many cells of Faure's se
condary battery would it take to light an incand escent 
light to read by, the' secondary cells to be char"ed by 
one of Edison's large dynamos? How long would it take 
to charge them, and how long would they last ? A. 
There is no economy in operating a sin!(le incandescent 
lamp by means of a secolldary battery or in any otller 
manner. A sixteeu candle power inca<.descent lamp 
will probably require from 15 to 20 cel ls  of secondary 
battery. To charge a secondary battery economically 
shoulll take several hours, and tbe length of time duro 
ing wb'ch the battery will yield a current depends al
together upon the resistance or the ci rcuit throngh 

hicb it has to work. If the resistance Is high, the 
battery will work f 'r several hours ; if tbe resistance is 
very low, the oattery will run down in a few minutes. 

(28) J. H. C. asks : 1. Is there aD estab
lished rule for the speed of the circumference of the 
paddle wbeels of a steamboat to give best results ? A. 
No. 2. What length should the paddles be in propor
tion to wldtb of boat? A. U.ually about one-third, but 
depends much on model and draught of water. 8. 
Wonld a one horse er·gine run a boat capable of carry
�g a ton. the boat of fair proportion, and at about 

hat speed? A. It would run 8. boat with speed, but 
little if any better than with two pairs of oars. 4. 
Wi lat length a' d width of boat-not to draw more than 
eight illchps-would :t reqUIre to carry 2,500 pounds? 
A _ Depends much on model and weiflht of boat; if 
model is sharp, boat not leos than 84 ieet long and 6J.'. 
feet beam. 

helieve it is about a dollar a pound. 4. Does tile ma- granulated blacko,<ide of manganese, and seal thQ cells 
chine work equally as well in damp as in dry weather, w i th pitch. leaving a small aperture in the seal ing for 
or does moisture in tbe air affect it, as is the case with the escape of air, and we think you will find your bat
the old time electric macbine with glass disk and ' rnb- teries as good as new. 
bers ? A. It wili work better tban the old fa.bioned 

I 
. . 

disk and rubber, but it will sometimes fail in very . (47) G .. D. wntes : 1 .
. 

Can you /?Ive fOl'mu
warm damp days. 5. Will .ize of spark be increa.ed la for gelat�ne pad�. 

and r.be 1lI� for uoe WI��' .the m ?  A. 
by increasing s ize of plates? A. The size of a spark consult artICle on. New. CopylOg hocess 111 SUPPLE
will be increased by increasing tbe size of the J.eyden I M�NT 374 •• 2. I WI �h to lIght wltb blch�omate bat.tel'les, 
jars attacbed to tbe machine. The length of the spark uSlDg at different tlme.s 2, .5, and 10 EdIson lamps. How 
will be increased by using platee of larger diameter. 6. many cel ls Wi l l I requ lle m each case, and bow should 
Would it be poss!ble to utilize the spark for ilInminat- 1 tbey be connecte(l-for quantity or intensity ? A. We 
ing pnrposes, and if not, wby ? A. No. Tbe current cannot �dvis� you to atLemp� to o �erate. ten Edison 
generated by the Holtz machine has a very higb in- lam�s wlth blchrom�te battenes •

. 
Y ou wtll find It . ex

tensity wbereas a quantity current is required for \1- ceedmgJy troublesome and expenSIve. You cau lIgbt 
mi �;I one or two for experimeutal purpos�s readily enougb, 

' . ' .  but if you desire to run ten lamps for actual use, we 
(35) N. E. F. wrI tes : If a man makes an Im- acivise you to purchase a dynamo and a steam en� ine to 

provement on tbe Bell telephone that does not infringe generate tbe current. If you conclude to try tbe experi
tbeir patents, has he a right to a�tach it to an instru- mem Qf lighting by means of incandescent lamps, ope
ment be has rented of tbem, and u�e it for his OWll use ? rate y batteries, you migbt begin with abou t 150 cells A. We know of nothi ug to prevent you from applying 0 arbon bichromate battery of the Bnnsen type. The 
and using your improvement. amps should be conneCI.ed in multiple arc and the bat

(36) C. M. w rites : I have modeled flo 
in clay, and would like to know ' IOW to bake tbem so 
that I can paint them. What else would answer the 
same purpose a" c lay ?  A. Tbe method of baking tbe 
fiowers you bave modeled in clay depends in a measure 
upon the characler of the clay, and we kno w of no way 
to determine the best method without experiment. A 
mixture of glue. re3in, and whiting is lLSed for the orna
m�Dts of gilt frames, al ld it might possi bly answer yonr 
purpose. It IS moulded warm, and, of conrse, needs no 
baking. 

(37) W. B. R. asks of what agate buttons 
are mad e' A. Gennine agate buttons are, of course, 
made from natural agates; the artificial article is made 
of colored glass. 

tories iu series of two to four, and these sel'ies connect. 
ed for quantity. 

(48) G. H. P. writes : I have a tu rbine 
water wheel which I am ruuning with a full gate. using 
it to drive a paper machine. I am told, if I put on 
a larger driving pulley, that I will then drive the ma
chinery faster with the .same power. I contend that 
this cannot be so. A. Our opinion is that you cannot 
gain power by enlarging the pul ley unless you can 
raise the head of water; much depends upon I he present 
speed and size ofwbeel. The opinion of the maker of 
the wheel will be more rel iable than I.bat of tb08e not 
knowing th� peculiarities of its conSI.ruction. If the 
wbeel is now mnn ing at a very high speed, r,he reac
tion may not be perfect; in such case, increasing the 
size of the pulley migbt be of benefit. Our reference to 
the maker is therefore the best advice. 

(49) W. A. M. -Good glue m ixed w ith 
about one· quarter its bnlk of fine wood aehes makes a 
strong cement impervious to oil. Gutta percha dis
solved m bisulphide of carbon makes a strong cem�nt 
not easily p"netrated by oil. Make tbe cement as tbick 
as treacle. Warm the parts to be cemented, and presB 
togetber tightly. 

(50) W. O. McK.-The Scotch water gauge 

(38) W. M. B. writes : I desire to snstain a 
weight, say 2,500 pounds, on two 1I0ats, 24 feet apart ; 
the weight must be 4 feet from one and 20 feet from 
the other lIoat. I know the t.otal displacement will be 
approximately 4O� cubic feet; how milch dI8placement 
will there be in tbe large 1I0at. four feet from the weigb I ,  
and how much i n  the sma!: 1I0at, twenty feet from tbe 
weigh t ?  I thi n k  approximlltely 32 cubic fept in the 
large fioat and 8 feet iu the small fioat. A .  Your figures 
are correct for tbe centers of 1I0ats from supportlDg 
fulcrum. Tb i s  is without consideration of tbe weight 
of the material of the lIoats and balance beam. The glasses are made of s i l ica and kelp or potasb, and are 
noats must be as much larger than your lIgureR as Is slightly solu ble, especially in acid waters, in which we 
equivalent to the weigbt of tbe apparatus, in order to be understand, your State abonnd., as we frequently hear 
eqnal to the snpport of 2,liOO lb. of its action npon boiler tubes and p ' pes. Its a�tion is 

more marked wbere there IS rapid circnlatlon. If you 
(39) J. T. writes : I use a good deal of wal- will measure accnrately the inside of a new glass tube, 

rns tusk for bandies, and very often they have a yellow aud make comparison after a fcw montbs' use, you will 
stain in them. I n�ed to bleach them in tbe su" ,  but it probably find tbe hole larger by the dissolving or wear
is a very �Iow process. Is Ibere any quiclter way? A. ing away of tbe interior, as well as the exposed end. 
Elephant tusb are bleacbed I� three or fOllr days by (51) W. S. P. asks : What is a solar comimmersion in tu�pentlne. keepmg nea� t�e surface, and i pass ? On what principle it works? A. The solar atexposlOg to �nnllght. and proba.bly thiS IS flIe best way I tachment is a frame wi tb arm� and graduated limb, now knowu or your pnrpos. placed upon the tel�scope of a compass or field transit 

(40) G. W. B. asks : 1. What kind of ce- for the purpose of obtaining local meridians by obser
ment used, and how to cement gllm face on band saws? vatiou of tbe snn', po�ition. We cannot give a detailed 
A. OrQlnary r" bb�r ('.emeIlt, snch as you can purcbase description that you can comprehend without iIlustra. 
at any of the rll bber stores, will answer your purpose. tions. 

of cleaning soiledengravi n!!'s is de-cribed in SCIENTIFIO (29) E. L. S. asks : 1. What per cent of the 
AMERICAN SUPPLEMENT, No. 44. It would apply also power required to run a dynamo macqlne Is utilized to printer's ink, but the process is a del icate one, and by the best motors i ll use, if they should receive the great. care must be taken not to injure tbe engraving current from the dynamo? A. AbOllt sixfy per cent. Hydrogen peroxide is another excellent bleaching 2. Wbere can I buy a small dynamo or sufficient power agent. to give electrical shocks? A. From any of I he dealers 

2. X. tbere anytb i ng to 1>e put i? glue to prevent m�i "t- (52) M. R. S.-The crystallizing baromeu:e trom disturbing tbe 'oints In patterns ?  A. A lItt!.e ter or weather glass sbould not have a closed tuoe or �Ichromat.e of potaRh put In�o yonr glue Wi l l  rende� It I be hermetIcally sealed, but should have an open top Insoluble, after expOSllle to ligh t. 8. Is there �nythmg covered willi gold beater's skin or fisb bladder so loosely to preven.t shellac �.�d for patterns . from gettmg dark th"t the difference of prep sure of tbe air may be Iransbefore USIng after It tS
h

mixed some time ? A. We know mitted to the l iquid within tbe gls.sp, otherwise it is of of no way to prevent t IS. no value whatever. 'rbe alcohol holding camphor in a 
(41) A. C. H. asks by wha.t mode or pro- sAturated so1Ution crystailizes variably with the pres

cess the .ust stains iu old Leclanche porous cups can 1 sure, aud does not always rise and fall , colltrary to tb e 
be removcd? A. Try d'i!ute sulphuric acid. motions of tbe mercury barometer. but often in the most 

fantastic combinations. It  is a p retty and curious In
strument for tbe study of the formation of crystalline 
combmatiolls, but nseless as an instrument of preci�ion. 

(18) J. H. M . -As a young man desiring to in electric supplies who advertise in our columns. S. 
become a tborough electrician, we think your better About what is tbe electro·motive force of a. small 
way would be to secure employment in some establisb- Grenet battery tn good order In voltsf A. About 1).2 
ment manufacturing electrical apparatus, and wbile volts. 

(42) E. L. H. asks is there any way or pro
cess to reharden annealed brass rods ? A. We know of 
none, except redl'Rwing or burnishing, which will only 
harden the surface. 

thus engaged 1.0 study the subject of electricity. You • • 
might begin with Spra!(Ue's new work on electriCity, j . (30) C. G. S. wl'ltes : I have dIpped my pen- (43) S. E. F. -Waxed paper, such as used 
then .tudy the works of Gordon and otbers 011 electric Cil Into a goblet, and brought np a drop of water. 1. tor wrapping soap, IS prepared by placing cartridge or 
lighting and the general applications of electricity. What force binds together the pencil lind the drop? otbel' paoer on a bot iron a l l d  rubbing with beeswax or 

(19) D. W. a�ks how the polish iA put on 
playing cards. A. All the successful manufacturers 
have Bome secrets in t.bis department of their bnsiness, 
but the polisb Ls made by a coating of size or varnish 
and then passing the sheets, with metal plates, through 
polishing roller ... 

A. The attraction of adhesion. 2. What holds the brushing on a solution of wax in turpentine. On a large 
drop to other drops? A. Cohesi'ln. 3. Why is not scale, it is prepared by opeuing a qnire of paper fiat 
this Ice instead of water? A. Because it is lIuid. 4. upon a tabl", and rapidly ironing It w i l b  a very bot 
If I sbake the pencil, in what direction does the drop iron against whicb is held a piece of wax, which, melt 
fam A. In a tangent to tbe line followed by Ihe point ing, rnns down upon the paper and is absorbed by it. 
of the pencil. 5. If the d rop were larger than the Any excess on the topmost layer readily penetrates to 
world, which way would the world go? A. It might tbe lower ones. 

(20) D. E. C .-LacquE'r for tin :  Brass follow the drop of water. 6 Wbat other force is there (44) W. S. C.-In closed circllits for steam in It which, according to Faraday. is equal to that 1ll a . . colorl 8 ounces seed lac, 2 drachms dra�!On's blood, 1 lIash of lightning? Here are then, five great forces in a heatl�g, t�t' p�ssure of tbe steam along the 1I0w pIpes 
ounce turmeric powder, ' quart 95 per cent alcohol or . ' and lU COi l s  1ll well arranged systems Is so nearly 
methylic alcohol; put in a boUle well corked, and place drop of water. Wbat 1 Wish to !'=now is the name of I' equalized with tbe pressure In the boiler that it re-those forces, as cobesion, graVIty, etc. t A. If fur- . . ' . in a warm place anll sbake up occasionally for a week ni�hed with the proper accessories, it might generate �ulres bat sml\!l elevallon of tbe water of.condensat�on 
or ten days, then Rtrain through a fine clotb. Temper an electric current, which would equal in quantity tbe ID the retn,? pIpe above the �ater leve.1 1ll the bOiler 
with metbylic alcohol so as to spread freely with a quantity of a very small lIa�h of lightning. tto
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t brush. Heat the tID In an oven about as hot as boiling 

water :  brusb the lacqner on qUIckly. Vary the dragon's (31) H. B. asks the size of boll er to give the above the water level in the boiler. according to the 
blood and turmeric to suit your ta�te as to depth of best re�ult8 in working a teu horse power engine (ver. complication and extent of tLe circuit. The air is dis
color. tical), and says be will also require GWO horse power of cbarged at.the radiators, and no waste of water is neces-

(21) J. M F.-Lime cylin d ers for calcium live st�am for other uses. A. If for anthracite coal, sary. 

(53) W. M. J. M. asks : Would it be ad
visable in building a small steam vacht with a high 
pressure engine to pnt the exhaust under the fan tail 
and under water, to prevent the noise? A_ Tbe exhaust 
may be carried through the bottom and alongside of 
the keel, opening under tbe screw. It will partly con
deuse in tbe pipes, and makes a little nOIse by concus
sion with the water. We do not think It of much ad
vantage. Making the npper part of the exhaust pipe 
two or three times larger than at the engine, will modify 
its Intensity. 

(54) S. R. L. asks for receipts for dyeing 
cotton fabric red, blue, and ecru. A. Red : Muriste 
of tin, two-thirds cupful, add water to cover goods; 
raise to boiling heat; put in goods ontl' hour; stir 
ofte n ;  take out. empty kettle, put m clean water wi! h 
Nicaragua wood one pound ; steep on e-half hour at hand 
heat, then put in goods and increase heat one hOlll, 
not boiling. Air goods, and dip one honr as before. 
Wash without soap. Blne: For three pounds goods 
blue vitriol 4 0unces, boil few minutes, then dip goods 
tbree hours; then pass them throngh strong lime water. 
Ecru : Continue the foregoing operation for blue by 
passing the goods t h rough a solution of prussiate of 
pots sh. Also see the recei pts given 1n SCIE1'ITlFIO 
AMERIOAN SUPPLEMENT, No, 167. 

lirzhts are commonly made from selected pieces of nn- 32 or 84 inches diameter of shell aud U feet in length; (45) W. B. R. writes : I have about a tou slaked lIme of good quality. They are al�o made of 20 0r 22 return tubes 8 inches diameter. If bitumin- of tacks s l ightly rusted. How can I clean them? Sullime obl ained by calCining marble. We know of no ous coal be used, It would be best to make the boiler pburia acid do�s it, but they mst again before I can method of utilizing slaked lime in a calcinmlight. 18 inches or 2 feet longer. This boiler sbonld supply dry them. Attrition 1n a raltl�r rui lls the points. If (55) E. H. S. -Coal tar alone with gravel 
the power with small grate, and economically. dried in sawdust, how can I separate them from tbe and sand for side walks does not dry well. A spbaltum (22) F. B.-Leclanche battery is good for 

certain kinds of experiments. It will not yield a con
stant current for a very long time; it certainly is cbeap 
and clean. and if you require a current intermittently for 
a few moments at a time, it will probably answer your 
purpose. It you want a continuous current, the 
Daniell or the gravity battery would be better for your 
purpose. 

(23) A. F. L. asks the cheapest and most 
practical way to finish cbeap Boft wood fUrnIture, and 
what ingredients are used for such finishing. A. Fill 
the pores of the wood with a Whpeler wood IDler, then 
apply one or two coats of white shellac varnish. 

(24) J. C.-The process of separating 1iher 
from vegetable growth depends something on the kind 

(32) H. B. M.-We understand the engi n es samet If with lime, how remove that ?  They must be with equal parts o f  coal tar melted together and 
referred to. to be tbe same which have so often broken clean enough to carry In the mouth, as Is the praclice sprinkled upon the mixed sand alld gravel that has 
down. You can rely upon it, that tbere is to be no of most users of tacks? A. Put the tacks in a wire I been �ade hot Il pon a� iron plat.e (the mixing to be 
gain of 30 per cent by tbe .. patent quaw'lInt." clotb basket, dip iu the sulphuric acid bath and quick- done ID a large pan of Iron), puttlOg no more asphalt 

Iy plunge in boiling hot water, then in boiling hot lime and W npon the sand and gravel than wUl just make 
water, tben throw the tacks upon · a wire cloth over a it stick together; then dump into pl.ce while hot, spread 
fire to dry quickly. Tbe hme water should only con- quicklv, aM beat level with a ram or heavy rolier. Dnst 
taln as much lime as the water will hold in solution l over the surface with lIne sand before roUmg or beat
cold. It > hould not be milky. ing, to prevent tbe material from sticking to tbe roller 

(33) W. H. M. asks for the length and ori
!tinal cost of .teamers Brislol and ProvIdence, plying 
aetween Fall River and New York t A .  Three hun
dred and eixtY-lwo feet long; original cost understood 
to be about $900,000 each. 

(34) F. W. writes : 1. Will you instruct me 
bow to build a Holtz eleClric macbine? A. Consult 
SUPPLEMENT, 278, 279, and 282. 2. I. hard rubber ·or 
glass preferable? A .  Use common window glass. 8. 
W hat is the price of bard rubber in sbeets ? A. We 

or beater. This operation requires a little care and �x-(46) Dr. Eo H. -Remove your carbon elec- perience as to just the amount of asphalt and tar Cor a 
trodes from the porons cells of your battery, and soak , given measnre of Eand and gravel, and also for the pro
them for a day In warm water. Remove , 'le granulated portions of pand and !(lavel required to make the best 
black oxide of mangan ese from the cella, and soak t.he pavement. Sometimes a thin bed of broken stone iR 
oells in warm water for the same period; then replace I' laId as a foundation. Also a thin hed of coarse gravel 
tbe carbon electrodes in the cells, and fill with fresh is sometimes spread before dmnpi-og the hot mixture. 
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1titufifi t �tutritltt� 
(56) J. F. S. wri tes : Can you inform us as I Fastener, metaUic, G. W. McfHll . . . . . . . . . . . . . . . . . . .  308,868 1 Regenerator furnace for u.e of natural gas, T. G. 

to preparation or mannfactm e of " oil of apple " o r Faucet, compound, C. H. �aters . . . . . . . . . . . . . . . . . . .  308,540 Kirkpatrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  308,565 
F.Rucet protector, ale, G. HIrschman . . . . . . . . . . . . . . . 308,560 Regulator. See Feed water regulator. Watch " essenee of apple," advertised by manufacturers and �'eed lubricator. visible, T. Brab.on . . . . . . . . . . . . . . . .  308,403 regulator. 

dealers in oIls, extracts, essences. etc. ? A. The es- �'eed \Vater, heating, C. N. Petesch . . . . . . . . . . . . . . . .  308,376 Roaster. See Cocoa roaster. 
sence of apple is composed of aldehyde 2 parts; chloro- Feed water regulator, E. D. Shepardson . . . . . . . . . . . . 308,387 Rock drill, H. C. Sergeant . . . . . . . . . . . . . . . .. . 308.5:13 to 308.525 
form, acetic ether, nitrous ether, and oxalic acid each. Fence post. M. J. Schott . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,384 Roller mill, Mumford & Moodie . . . . . . . . . . . . . . . . . .  308,568 
1 part; glycerin 4 parts; amyl valerianic ether 10 parts . Fence wire, L. W. Lindley . . . . . . . . . . . . . . . . . . . . . . . . . 308,505 Sash fastener, J. A. Paine . . . . . . . . . . . . . . . . . . . . . . . . . .  308.517 
2. Please give a formula lor the manufacture of artifi- I!'ence wire. barbed, Woodrulf & Hutchins . . . . . . . . .  308,451 Saw. A. & C. W. Boynton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,549 
cial cider. A. Imitation cider consists of 25 gallons Fertilizer. J. H. Yo ung. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . 308,397 Scale, letter, J. E. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308.440 
soft water 25 p onnds New Orleans sngar - 1 pint yeast · Fliter, A. D. Pulfer . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . .  308.575 Scraper. ea�th. C. E. O uthwaite . . . . . . . . . . . . . . . . . . . . .  308,372 
2 . d t

' 
t 'd Pu 11 h . '

d '  t '  ' Filter, cooler. and refrigerator, combmed, W. E. Seal and railway ticket for milk cans, G . W . Evans 308.478 poun s ar arlc aCI . t a t e mgre len s mto a Templeton . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  . . . . . . . .. . .  308,580 Sewing machine. J. Tripp . . . . . . . . . . . . . . . . . . . . . . . . .  308,390 
clean cask.and stir them up well after standing twenty- Firearm. W. Newcomb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ilOB.513 Sewing machine shuttle. D. L. & W. H. Keeler . . . .  308,363 
four hours with the bnng ont. Then bung the cask up Firearm. breech· loading, W. & S. E. Folk . . . . . . . . .  308,48t Sheet metal bending machine. O. A. Fairchild . . . .  308.349 
tight. add 3 gallons spirits, and let it stand 4S hours, Fire escape, A. H. Terwilliger . . . . . . . . . . . . . . . . . . . . . .  308.444 Sheller. See Pea and bean .hel l er. 
after which time it will be ready for use. 8. And Firplace, E. Chickering . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,465 Shingling gauge. S. T. Poe . . . .  . . . . . . . . . . . . . . . . . . . .  308,574 
champagne cider. A. Ohampagne cider can be pre- Folding chair and bathtub, combined. S. J .  & S. Ship's log, hydrostatic, A. Kurreick . . . . . . . . . . . . . . .  308.502 
pared hy taking 10 gallons of cider, old and clear. A .  Beach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308.456 Shoe, S. C. Crowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308.345 
Put this in a strong iron bound cask p i tched inside (like Frame. See Embroidery frame. Spectacle SignalinK apparatus, electro-mechanical. M. Toul-
b.eer ca.sks) ; add � pints clarified white plain sirup ; frame. 
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526 . . .  . .  Frames, etc., manufacture of covered, D. & D. �oo s, prepanng ram . , . . . . . . . . .  ov • 

then dI>solve 111 It 5 ounces tartarlc aCId ; keep the C. Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,586 Skate, roller, O. Arnold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,547 
bung ready in hand. then add 7>0 ounces of potassinm I!·urnace. See Gas furnace. Hot air furnace. Re- Sled, hand, R. W. Williams . . . . . . . . . . . . . . . . . . . . . . •  308.543 
bicarbonate; bung it as quickly and as well as possi - generator furnace. Soda water apparatus. W. H. Greene . . . . . . . . . . . . . .  308,558 
ble. 

' 
Furnace crown bar. White & Hodgson . . . . . . . . . . . . . 308.450 Sodium bicarbonate. manufacture of. Mond & 

. (57) A. H. says a man ufacturer of ladders Fnrnace door. T. R. Butman . . . . . . . . . . . .  308.550 to 308,552 J'trmay . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  308.512 
Gauge. See Electricity gange. Shingling gau"e. Sower, fertilizer. J. W. Watts . . . . . . . . . . . . . . . . . . . . . .  308.585 

here contends that ladder rounds (for a common Garment fa.tener. A. V. Smith . . . . . . . . . . . . . . . . . . . . .  308,439 Spark arrester, C. Foster . . . . . . . . . . . . . . . . . . . . . . . . . . .  308.484 
straight ladd�r) tapered o:lf from the center gradually to Gas engine, B. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,572 Spark arrester, J. A. Jone . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,600 
the ends down to the size of the tenons are stronger Gas furnace for metallurgic purposes, T. G. Klrk- Spectacle frame. E. Collins . . . . . . • • . . . . . . . . . . . . .  308.344 
and stiifer than to leave the rounds straight and taper patrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308.564 Spring. See Watch ca.e spring. 
them oif at the ends just enough for the tenons; rounds Gas furnace, natural, J. N. Pew . . . . . . . . . . . . . . . . . . . . .  308,518 Spring motor, A. Marques . . . . . .  " . . . . . . . . . . . . . . . . .  308,419 
the same size in the center. Is he right? A. No. He Generator. See Steam generator. Spur, J. Kalno . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308.413 
is wrong. 

(58) S. Van D. asks : Why does a sulphur
ous smell always accompany a thunderbolt? A. The 
odor is supposed to be due to the formation of ozone. 

I N D E X  O F  I N V E N T I O N S  

Glass cutting machine, P. C. Clailin . . . . . . . . . . . . . . 008,466 Staple, P. W. D',herty . . . . . .  , . . . . . . . . . . . . . . . . . . . . . .  308.473 
Governor. steam engine. A. L. Ide . . . . . . . . . • . . . . . 308.498 Steam engine reversing gear, E. A. Marsh . . . . . . . . .  308.567 
Governor. steam engine, H. Whiting . . . . . . . . . . . . .  008,392 Steam generator. O. D. Orvis . . . . . . . . . . > . . . . . . . . . . . . 308.429 
Grain elevators. revolving chute for. J. Hughes . .  308,496 Steam llenerator, M. H. Smith . . . . . . . . . . . . . . . . . . . . . .  308.SSS 
Grinding mill. roller. W. R. Fox . . . . . . . . . . . . . . . . . . . . .  308.557 Steam pipe covering, J. M. Ordway . . . . . . . . . . . . . . . . .  308.516 
GummlnK machine. Furnival & Daniels . . . . . . . . . . . .  308.353 Stencil holder, J. W. Bennett . . . . . . . . . . . . . . . . . . . . . . . .  308,457 
Hand protector. M. Bidwell . . . . . . . .  . . . . . . . . . . . . . .  308,459 Stone dressing machil\lls.  rotary cutter head for. 
Handle. See Pail handle. J. W. Maloy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308.366 
Harmonium and plano, combined, L. KUstner . . . .  308.415 Stone drill. T. M. yerkes . . . . . . .  " . . . . . . . . . . . . . . . . . . . .  308.454 
Harness, H. T. Fountain . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,485 Store service system. C. Fisher . . . . . . . . . . . . . . . . . . . . .  308.t81 

For wllich Letterl!l Patent oC the United Harr�w, Hetrick .l/; Stimmel . . . . . . . . . . . . . . . . . . . . . . . .  308,360 Stove. vapor. W. Ill. Kauke . . . . . . . . . . . . . . . . . . . . . . . . . .  308.563 
Harrow. W. W. Robinson . . . . . . . . . . . . . . . . . . . . . . . . . . .  308.433 Strap attachment, B. F. Rice . . . . . . . . . . . . . . . . . . . . . .  308,S8t 
Hat holder. T. B. Boyd .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,342 Sugar evaporator. Ferguson & Post . . . . . . . . . . . . . . . .  308,407 States were GraD ted 
Hay rake. horse. A. W. Stevenson . . . . . . . . . . . . . . . . .  308,578 Tag, J. F • . Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308.369 
Heel counter machine, M. Hynes . . . . . . . . . . . . . . . . . . .  308.497 Telephone aud automatic fire alarm system, com-November 25, 1 884, 

AN 0 EACH REA.RING THA.T DA.TE. Hinge, spring, J. H. Alexander . . . . . . . . . . . . . . . . . . . . .  308.337 blned. T. D. Lockwood . . . . . . . . . . . . . . . . . . . . . . . 308,566 
Hinge. spring. P. H. Wal.h . . . . . . . . . . . . . . . . . . . . . . . . 308,537 Telephone, mechanical, I. F. Tucker . . . . . . . . . . . . . . .  308.562 

[See note at end of list about copies of these :patents.] Hoisting gear. W. IV. Wythe . . . . . . . . . . . . . . . . . . . . . . . .  308,453 Tidy holder, �'. F. Unckrich . . . . . . . . . . . . . . . . . . . . . . .  308,563 
Hoisting machine, J. Boyd . . . . . . . . . . . . . . . . . . .  308.340, 308.341 Tile laying machine, Walls & Engle . . . . . . . . . . . . . . . 308.536 
Holder. See Hat holder. Stencil holder. Tidy Time detector. electriC. A. Lasmoles . . . . . . . . . . . . . . .  308.416 

Acid. making hydrochloric, L. Mond . . . . . . . . . . . . . . .  308,511 hol der. Time indicating apparatus, C. H. & C. W. Thomp-
Adding machine. Noy"s & Stark . . . . . . . . . . . . . . . . . . . .  308.570 Horse.hoe, W. V. Wallace . . . . . . . . . . . . . . . . . . . . . . . . . .  308.449 son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 308,532 

[DECEMBER 1 3, 1 884. 

Inside Pall.e. each inse ... i .. n • - • .,-" cents a line. 
Bacl, Pall'e, each in se rtio " - • - 51.00 a line. 

(About eight words to a line. I 
Engravings may head adver tisements at the same rate 

per line, fly measurement. as the letter wess. Adver
tisements must be received at publication attice as early 
as Thursday morning to armear in next issue. 

F R I C T I O N  C L U T C H  
P u l l eys a nd Cut-off Cou p l i ngs. 

JAS. HUNTER & SON. North Adams, Mass. 

Leffe l Water Whee l s ,  
lth h  I m p o " ,nnt Improvements. 

Adding maohlne. A. Stark . . . . . . . . . . . . . . . . . . . . . . . ... . 308,528 Hose reel, Harding & Hill . . . . . . . . . . . . . . . . . . . . . . . . .  308,411 Tool for gra.ping and holding articles, J. Good- 11,000 IN SUCCESSFUL OPERATION. 
Advertising device, J. C. Blevney . . . . . . . . . . . . . . . . . .  308.339 1 Hot air furnace, J. B. Oldershaw . . . . . . . . . . . . . . . . . . . . 308.428 rich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,856 FINE NEW PAIi!PIILE'l' FOil lSSS Amalgamator. M. T. Van Derveer . . . . . . . . . . . . . . . . . .  308,5S4 Hydraulic motor, N. Yalln. . . . . . . . . . . . . . . . . . . . . . . . . . 308,544 Track fastener. J. Forshey . . . . . . . . . . . . . . . . . . . . . . . . .  308,463 

Sent free to th ose I llterested. Anchor support and tripper, R. P. Trefry . . . . .. . . . .  308.446 I Injector, steam boil er. F. B. Maxwell . .  . . . . . . . . . . . .  308.507 Tramway, overhead. R. Cartwright . . . . . . . . . . . . . . . . .  308.553 
Auger. post hole, G. W. Gilmour . . . . . . . . . . . . . . . . . . . .  308,3M Jars or cans, cap or cover for, T. G. & J. H. Otter- Trap. See Burglar trap. Mouse trap. 
Axle box. car. G. W. Sweeney . . . . . . . . . . . . . . . . . . . . .  308.579 sQn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 308,571 Truck, hand ,  W. W. Hnghes . . . . . . . . . . . . . . . . . . . . . . . .  308.362 
Axle, vehicle, J. O. Therien . . . . . . . . . . . . . . . . . . . . . . . .  308,531 Jewelry. ornamenting, C. J. Leyers . . . . . . . . . . . . . . . . .  308,504 Univer.al joint, R. H. Gleason . . . . . . . . . . . . . . . . . . . . .  308.H55 
Bag and pouch fastening device, J. Flclrlnger . . . . .  308,350 Joint. See Rail jOint. Railway jOint. Universal Upholstering purposes. machinery for curling fib-
Belt gnide. J. E. Laying . . . . . . . . . . . . . . . . . . . . . ... . . .  308,(17 joint. ers for. O. C. Flick. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  308,351 
Belt shifter or stop motion. H. A. Green . . . . . . . . . .  308.357 Kiln. See Boneblack kiln. Brick kiln. Valve. S. Bradbury. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308.461 
Bench and stand. combined, J. W. Walters . . . . .. . .  308.538 Lace fastening. F . M. Munroe . . . . . . . . . . . . . . . . . . . .  308,569 Valve, safety, Falk & Frazier . . . . . . . . . . . . . . . . . . . . . . . 308,479 
Berth. automatic ship's. W. T. Milligan . . . . . . . . . . .  308.423 Lantern, W. S. '1'rvon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,5S1 Valve with :rellef attachment for fountains or 
Bicycle. St!l1well & McNab . . . . . . . . . . . . . . . . . . . . . . . .  308,442 1 Lasting machine, H. A. Smith . . . . . . . . . .  : . . . . . . . . . .  308.527 other vessels under pressure, draught, L. W. 
Blotter. N. O. Pyles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308.378 Lath e  friction brake, U. & H. Eo �;herhardt . . . . .. . .  308,347 - Fulfer . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  308.576 
Blotting thimble or pad. A. B. Bromwell .- . . . . . . .. . . 308,462 Letter sheet and envel ope, combination, D. W. Vapor burner, petroleum, W. H. Peck . . . . . . . . . . . . .  308,573 
Boneblack drier, E. P. Eastwick . . . . . . . . . . . . . . . . . . . .  308,475 Clegg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,554 Vessels. balancing device for. R. Sch'mm . . . . ... . . .  308.485 
Boneblack kiln, E. P. Eastwlck . . . . . . . . . . . . . . . ... . . .  308,476 Letter sheet and envelope. combined reverSible, Wagon, dumping. R. D. Shackleford . . . . . . . . . . . . . .  308.385 
Book support. adjustable, W. O. Johnson . . . . . . . . .  308,499 D. W. Clegg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,555 Washer. See Nut washer. 
Bottle filling device. G. A. Kintz . . . . . . . . . . . . . . . . . . .  308.H64 Leveling Instrument. W. H. Munford . . . . . . . . . . . . . .  308.426 Watch case spring, C, W. Thiery . . . . . . . . . . . . . . . . . . . .  308.445 
Bottle wrappers. material for, S. Friend . . . . . . . . . .  308,352 Lifting jack. J. S. Hood . . . . . . . . . . . . . . . . . . . . . . . . . . .  308.361 Watch regulator. G. I. Tuttle . . . . . . . . . . . . . . . . . . . . . . .  308 .U8 
Brake. See Lathe friction brake. Link blanks, roll for forming. J. T. Wright . . • . • • . •  308,452 Watch stem winding and setting mechanism, H. 
Brake shoe, D. Prew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308.480 Lock and latch, combined, H. L. Heaton . . . . . . . . .  308,559 M. Haines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308.409 
Brick for..regenemtive furnaces, S. A. Richards . .  303.577 Loom for weaving hair cloth. Greenhalgh & Water closet . F. B. Hanson . . . . . . . . . . . . . . . . . . . . . . . . .  303.358 
Brick kiln , J. Weaver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308.391 Wadsworth . . . . . . . . . . . . . . . . . .  ., . . . . . . . . . . . . . . . . . . . .  308,489 Whiffletree. spring, C. B. Morse . . . . . . . . . . . . . . . . . " .  308,425 
Bridge, M .  Kersten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308.501 Loom stop mechanism. E. Herzig . . . . . . . . . . . . . . . . . . .  308,359 Wells and oil bearing rock and tube therefor, ex-
Broom. P. A. Yoergensen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308.396 Lubricator. See Feed lubricator. tractlng oil from oil. W. Richards . . . . . . . . . . . . . . .  308,522 
Broom suield. flew & Robertson . . . . . . . . . . . . . . . . . . . .  308.470 Lubricator. L. B. Bailey . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  308.400 Windmill. G. H. Pattison . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,375 
Brush. B. Normandin . . . . . . . . . . . . . . . . . . . . . . . . . .  308,427 Malt husks. treating. P. A mmann . . . . . . . . . . . . . . . . . .  308,398 WindOW bead fastener. E. W. Talbott. . . . . . .  . . . . . .  308,443 
Brush, blacking, Eaton & Fenn . . .  . . . . . . . . . . .  . . . .  303.477 Measure for grain. shot. etc., H. W. White . . . . . . . .  308.542 Wire. annealing, E. Tucker. Jr . . . . . . . . . . . . . . . . . . . . .  308.447 
Brush. stove. C. Barrett . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  308.338 Metals. process of and apparatus for the treat- Wire drawing apparatus. H. L. Rawson . . . . . . . . . . .  308.379 
Buckle. trace, J. O'Brien . . . .  . . . . . . . . .  . .  . . . . . . . . . . . .  308.515 ment of ores for t,he extraction and separation WrenCh, J. Houlehan . . . . . . . . . . . . . . . . . . . . . . . . " . . . . . .  808,561 
Burglar trap. G. Grebe . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,488 of their. J. J. Shedlock . . . . . . . . .. . . . . . . . . . . . . . . . . .  308,489 
Butter worker, M. D. Woodbury . . . . . . . . . . . . . . . . . . . .  308,395 Milk. apparatus for preserving. J. Meyenberg . . . . .  308,421 
Button, T. W. F. Smitten . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,4U Milk, preserving, J. M eyenherg . . . . . . . . . . . . . . . . . . . . .  308,422 
Camera. See Photographic camera. Mill. See Grinding mil l .  Roller mill. DESIGNS . 
Can. See Oil can. Millstone driver, J. F. Callahan . . . . . . . . . . . . . . . . . . .  308.464 Rasque, lady's. L. Tully . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15,531 

JAMES LEFFEL k CO. , 

THERMOMETERS. 
STAN D A R D T H F R M O M E T E R CO., 

PEABODY, MASS. 
FOR SALE IIY THE TRADE, 

Cann'lD, manufacture of, B. T. Babbitt . . . . . . . . . . . .  308,399 Moulding cutter, J. Phillips . . . . . . . . . . . . . . . . . . . . . . . .  308,520 Carpet, N. KomOri . . . . . . . . . .  . .  . . . . . . . . . . . . . . .  15.572, 15.578 
Cant dog and pry combined A K Doe 308 471 Motor. See Electric motor. Hydraulic motor. Cloak, miss'. M. Kavanagh . . . . . . . . . . . . . . . . . . . . . . . . ... . 15,574 1. NEW IDEA ! . , • .  . . . . . . . . . . . .  , 

C 15 571 On receipt of Cant dog, pry. and pike. combined, A. K. Doe . . . . .  308,472 Spring motor. lock case, A. O. Jenninl!s. . . . . . . . . . . . . . . . . . . . .  . . .. . . , $1.00 will send Car coupling, P. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,404 Mouse trap. D. B. Wirt . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,394 Costume. girl's, J. Q. Reed . . . . . . . . . . . . . . . . . . . . . . . .. . .  15,578 wstpaid : A pair 
Car conpllng, J .  D. Kiely . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.4U Nallinl'( machine. J. Nagle . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,370 Costume. lady's. M. Turner . . . . . . . . . . . . . . . . . . . . . . . . . .  15.582 of "Hyatt's Pat. 
Car coupling. J. P. Lancaster . . . . . . . . . . . . . . . . . . ... . 308.603 Nut washer, W. A. Jordan . . . . . . . . . . . . . . . . . . . . . . . . . .  308.562 Costume. miss', S. J. Shiels . . . . . . . . . . . . . . . . . . . . . . . . . . .  15,579 Indicators"show-
Car coupling. J. A. Reid . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308.380 Oil and glue from bones. letc., extracting. F. Rug, A . Petzold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15,575 to 15.577 ingTrump, Points 
Car uncoupler. electro-magnetic, J. D. Reed . . . . . .  308.{S2 Selt.am . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 308,436 Type, printiug. H. H. Thorp . . . . . . . . . . . . . . . . . . . . . . . . . .  15,580 �,!:!:ames : 
Carriage, child's. G. R. Clark . . . . . . . . . . . . . . . . . . . . . . . .  308,467 Oil can, W. Snow . . . . . . . . . . . . . . . . . . . . . . .  " .  " . . . . . . . . .  308.389 a pocket Carrier. See Cash carrier. Ore concentrating apparatus, O. Hanson . . . . . . . . . . .  308,410 on Whist by Wm. Ca.h carrier. C. Fisher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308.480 Ores. apparatus for disintegrating, H. B. Meech . .  308.510 TRADE MARKS. Pole, F. R. S. 
Ca.ter, .J . 1. Duncan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 308,474 p
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rmstrong . . . . . . . . . . . . . . . . . . .  �.546

343 Baking powders, Oriole Baking Powder Com pany. 11.717 I -P-A-T-E-N-T-S--N-E-G-O-T-I-A-T-E-D--A-B-R-O�A'-D-Casting Ingots of metal, apparatus for, Durfee & a an e, e c .• . . <try . . . . . . . . . . . . . . . . . . . . . . . .  uvo, Baking powders. Queen City Chemical Company . .  11 ,719 1 • Egleston . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  308,405 Painting wire fences, apparatus for. Marsau & Bitters, Picon & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,718 THE AMERICAN AND FOREIGN INDUSTRIAL Chair. See Folding chair. RUl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308.506 B·tt J G B SI rt & H'j 11 720 ASSOCIATION of New York undertakes the sale 01 
Ch k J II W t ono 1 S h I ers, . . . ege l OS. . . . . . . . . . .  . . . . .  . . . .  . . , Patents In Europe. Is connected with the " Joint Stock uc . • • es cott . . . . . . . . . . . . . . . . . . . . . . . . .  • . .. . . """.54 Paper-hanging device, G. W. c ock . . . . . . . . . . . . . . .  308,382 Blacking and preparations for polishing boots. E. 1 Association" of London,and has Agents In Paris Brussels Chnrnlng device. A. Cairns . . . . . . . . . . . . . . . . . . . . . . . . . .  308.463 Paper satchel. C. L. LOckwood . . . . . . . .  . . . . . . . . . .  308,418 Brown It Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,699. 11,700 I aan
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Cigarette maChine. W. H. Emery . . . . . . . . . . . . . . . . . . .  308,556 Paper sizing and drying machine, combined, L. B l E E H d 11 "07 .. , re.I en , 15 emp e urt. ew York. 
Clock. electro-mechanical, C. H. Pond . . . . . . . . . . . . .  308,521 A. Fernon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 308.408 
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Cock. stop, C. Pfaudler . . . . . . . . . . . . . . . . . . . . . . .  ... . . .  303.519 Pea and bean sheller, E. R. Yonng . . . . . . . . . . . . . . . . .  308.589 C 

g:rs. ·d · · · a In° : 'I;� "H" 'J'r" C· 1 
. . . . . . . .  · · . .  

· 
. . . . . . . . 11'701 C H C """ 68 Ollee an spICe l �, ' . • 0 es . .  . . . . . . . . . .  . . . . . .  , ocoa roaster. . StoJlwerck . . . . . . . . . . . . . . . . . . . . . . . .  308.529 PhotographiC cruners. W. I�rk . . . . . . . . . . . . .  uvo.4 . 808.469 Flour. wheat, J. Boyd , Jr., & Co . . . . . . . . . . . . . . .. . . . .  11.698 Cooking and col l ecting tbe resulting gases and Pianoforte attachment. E. Hofingholl' . . . • . . . . • . . .  , . 308.495 Food for infants, Fairchild Bros. & Foster . . . . . . . . . . 11.704 :=:- their products.  app"ratu. j'or. T. Nichol son .. . .  308.514 P�ano pedal key attachment, J. Shaw . . . . . . . . . . . . . .  308,386 Food for infants, milk, H. Nestle . . .. . . . . . . . .. 11.710, l l,711 Collar, horse. S. L. McCl !inahan . . . . . . . . . . . . . . . . . . . .  308,367 PIlls, machine for making. J: A. McFerran . . . . . . .  308,� I M edicines. certain named proprietary, Flower Conf<1ctionery. machine for making. P. A. J ohns . 308.412 Planter, J. B. Altman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,540 M d' I C 11 705 Cork strip for protecting steam and gas pipes, etc., Planter and cultivator, combined seed, .T. B. Mllk. �o�d��se�����e�ii�: : : :  . : : : : : : : : : : : : : : : : : : : : :  1l:709 J. Bourdon. . . . . . . .  . . .  . . . . .  . . . . . . . . . . . . . .  . .  . . . . .  308,402 Shannon . . . . . .  . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,437 Oil made from petroleum, lubricating, W. H. Corks. metallic cap for, A. L. Bernardin . . . . . . . . ... . 308.458 Plow. A. S.chlndler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .  308.383 Compton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.702 Corset fastening, '1'. J. Wood . . . . . . . . . . . . . . . . . . . . . . . .  308,587 Plow, M. M. Warmoth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 308,539 Patterns and linings for ladies' dresses, Mosch-Cultivator, T. E. Gregg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308.49() Plows. tongue latch for wheel, R. Newton . . . . . . . . .  308,371 11 708  Cultivator. W. B .  Patterson . . . . . . . . . . . . . . . . . . . . . . . . .  308,314 Post. See �'ence post. cowitz Ilros . . . . . . . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . .  , 

Cultivator attachment. F. Albrecht . . . . . . . . .. . . . . . .  308,455 Potato digger, C. A. Denison . . . . . . . . . . . . . . . . . . . .. . 308.346 Pens, metall!c, Esterbrook Steel Pen Manufactur-
1 703 Cutter. See Moulding cutter. Power by helts and pulleys, device for transmit- Ing Com pany. . . . . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . .  1 ,  

Dental tool ,  J .  G. Morey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308.424 tlnK. N. Yagu . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . .  308.568 Yarns. woi'sted and woolen, Nonantum Worsted 

THE BEST STEA M PUM P_ 
Vall D uzen's I�atent !'Steam l'ump. 

Incomparable in cheapness nnd etH .. 
clency. Needs no care or skill ; cannot 
get · out of order ; has no moving parts. 

.'\. �U pel"j ol' Fh'e Pump. 
InstantaneoUB and powerful, ever ready. 
Available, wherever steam pressure can be had. for pumping any kind of liquid 
�hot. cold. sandy, lmpurei etc.!.: We make 

Derrick, T. Gall!oey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,436 Preserving froit, etc., apparatus for, W. A. Company . . . . . . . . . . . . . . . . . . . . . ; . . . . . . . . . . . . . ll .712 to 11,716 tf:' l���'fl��
s 4'iW' :allg�s 5. 

e�"J'�: State for what purpose wanteil and send for 8atalogue 
A printed copy of the specification and drawinf,{ of of H Pumps." Van Duzen & Tift, Cincinnati, O. Digger. See Potato digger. Wicks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,393 

Drier. See Bnneblack drier. Protector. See Hand protector. 
Driil. See Rock drl1l. Stone drill. Pump, W. S. McLeod . . . . . . . . . . .  . . ... . . . . . . . . . .  . .  . .  308,509 
Easel , 1'. C. Vall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,585 Rail joint. D. E. Bishop . . . . . . . . . . . . . . . . . . . . . . . . . . . . 308.460 
Eccentric. variable.  E. Py . . . . . . . . . . . . . . . . . . . . . . . . ... . 308.377 Railway appliances by electriCity, apparatns for 
Egg. fruit, and honey carrier. L. H. Taylor . . . . . . .  308,530 controlllng. J. T. Hambay . . . . . . . . . . . . . . . . . . . . . . .  308.494 
Electric motor. Blodgett & TlerreU . . . . . . . . . . . . . . . . .  308,543 Railway jOint and ch .. lr, combined, L. Haas . . . . . . .  308,491 
Electric motor, G. '.rrouve . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,534 Railway slguals by eleotric'ity, apparatus for con-
ElectriCity gauge, J. & H. M. Goodman . . . . . . . . . . .  308,487 trolllng. J. T. Hambay . .' . . . . . . . . . . . . . . . . . . . . . . . . .  308.492 
E·mbalmer'. and undertaker's cabinet, T. C. lqlllway Switch, G. W. Parsons . . . .  ; . . . . . . . . . . . . . . . .  308,373 

Qnayle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,431 RaIlway switch circnlt closer. J. T. Hambay . .  : . . .  308,493 
Embroidery frame, I. Elder . . . . . . . . . . . . . . . . . . . . . . . . .  308,406 Railway switch locking device. T. Rowlands . . . . . .  308,484 
Engine. See Gas engine. Railway switch stand, A. Baker . . . . . . . . . . . . . . . ... . . .  S08,401 
Evapornt.or. See Sugar evaporatclr. Rake • . See Ray rake. 
Ere bars . mannfactnre of. Ill. W. lt:clr.eJ1. . . . . . . . .. . . 808,31.8 ReeL See HOBe reel. 

any patent In tile foregOing list, also of any patent 1 
Issued since 1866. wlll be furnished from this office {or 25 
cents. [n ordering please state the number nnd dute 
of the patent desired. and remit t.o )I unn & Co. ,  861 
Broadway, New York. We a180 furnish copies Of patent.s 
granted prior to 1866 ; but at iiIcreaSed cost, as th e 
speci Hcati ons, n ot being pl'inted. must be copIed by 
hand. 

Canaclian Patents may now be obtained, by the 
Inventor. for any of the Inventions named' in the fore· 
going list. at a' cost of $40 eltCh: 'For fuU Instructions 
address Munn & Co. ,  361 Broadway, New York. other 
foreigU patents mat aIao he obtalnud. 

PEBFEC7' 
NEWSPAPER FILE 

IIUNN & co .. 
Puhllshers 8cDDr.rIJ/rc AMJlRlCAX. 
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A New and Oriuinal American Book on the Ml1ITIIUjactwre of LeathI!'/'. DAVI�'� MANUrA�TUnD�r LEATHER 

J U ST R E A DY. 
The Manufacture o f  Leather : bein� a description of 

all of the Processes for the Tanning, Tawlnl<, Curry
ing. Finishing, and Dyeing of every kind of Leather ; 
Including the various Raw Materials and the Methods 
for Determining their Values i the '1'ools, Machine�, 
and aU details of imf.ortance connected with an in-
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which are added Complete Usts of all A m .. rlcan 
Patents for Materials, Processes. Tools, and Machines 
for Tanning, Currying. etc. By Cbarles Thomas Davis. 
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age to any address in the world. 
m:r A laroe iU'Wltrated circular oj this book, slwwing the 

contents, will be sent free to any one Vn any part of the 
world wllo wU! jurni..h ,... address. 

HE!;RY CAREY BAIRD /I; CO., 810 IV alnut Street. Pbiladelphla, Pa. 

Tn; M��nini:t:' & &bam Engin�;ra' 
PRACTICAL CALCU LATOR. 

A Oompllatlon oj Useful Rules and Problems, writhmeUca� solved, tor!ether with Genl!'l'al Inf<YlWUltion, Apvlilo-
le to Sh1���ffe�t �1'il;/n��' ShOJts, 

EMBRACING 
Valuable Tables a li d } nstructions in Screw Cut

ting, Valve and I .. lnk Motion, etc., etc. BY :1:>_ B_ :I:>:rXON'_ 
Fnll Morocco, 16mo, Oblong, Pocket Form. $2.00. 

D. V AN NOSTRAND, '>ubllAhe.r, 28 Murray and �Z Warren St •• , New York. 
*.* Copies sent by mall. postpaid, on receipt of price. 

THE 

POPULAR SC IENCE  
MONTHLY. 

1citutifi c j.tutricau. 

N E W YO R K  B E L  T I N C  a, P A C K I N C  
The Oldest and Large.t Manufacturers of the Orilrinal 

S O L X D  'V U L O A N X T E  
El' :n:1 e r y  "VV" h e e 1 s .  

.4. 11  otl.",· kind. Imitati ons and Inferiol·. Our name is stamped in full upon all our 
standard BEI.'l'ING, PAUKING, and HOSE. Address 

JOHN H; OHEllVER, Treas. Nev:r "Y'o:rk Eel ting and Faeking Co .• 
JOHN D: CHl£llVER, Treas'y Dep. W a reh ou se, 1 5  Park R ow, o il P .  Astor H o u se. N .  Y. 

Branches : 308 Chestnut Street. Phila., 151 Lake Street, Chicago, and 52 and 54. Summer Street, Boston. 

ROCK BREAKERS AND ORE CRUSHERS. 
We manufacture and supply at short notice and lowest rates, stone and Ore Crushers con-

��
i
������1���'!.�r�.!'�I�:��

n
p�����r;: 1i'.�i��io��:i��'t!lie';'s J����l ��� ;;.!'nl�!l�nlrh 

and July 20th, 1880. to � I r. S. J" Marsden A ll Crushers supplied by us are constructed under 

:�: ::f�l�f�l����:��
e �1�:!rC.�:h��:�n 't�i�' :g�;� ��j i�:�l.ears, has been connected with 

FARREl, FOUND R Y  ANn )llACHINE UU., ll'lanufr8., Ansonia, Conn. 
COI'EI,AND & BAU UN , Agents, New Yo,·k. 

HollUl�'a Douala �laaa V�lvGa 
SOLD BY T H E  P O U N D. 

They combine the brass seat and rubber 

��an'; �lh�":.
a
i�����:��t�

elgh more 
Samples sent ">r tria\. 

HOLLAND & THOMPSON, M3Dwturers, 
217 RIVER ST., TRO Y, N. 1' . 

I RIPON CATHEDRAL. - FULL PA GE 
llinstration and brief description of this ancient English 
ecclesiastical structure. Contained in SCIENTIFIC 
AMERICAN SUPPLEMEN'r, No. 331i. Price 10 cents. To 
be had at this olllce and fnm all newsdealers. 

FREE HOLIDAY PACKAGE. 
o ntro nee o W'  goods an secure utUl'e t r  e, w e  W I  sen 

you (free of charge) i f  you ®graPb Album i llustra-
will send 20 cts�in stamps ted with birds, flowers, 
ghl(�t���eb�rd:, 5Ir��!� �h��:�pb� �i��:�f 
New Year Cards, 5 lovely all the Presidents of the Birthday Cards a beautiFul U.S,with autograpbsig. 
Gilt Bound Floral Auto- natull8 of each, also OUt' 
new il lustrated holiday book. U. S. MFG. CO •• Ha;rtford, Conn . �40 CARDS , 

������i�!d ��e:u�:i 
Purse lined with 
New Sample Book, Premium 
Free. U. S. Card Co., Centerbrook, Conn. 

Conducted by E. L. & W. J. YOUMANS. 
American Meteoroloaical Journal. 

THE POPULAR SCIIONCF. MO"THLY for 1885 will con- I Devoted to Scle!,tifiC Meteorolo.I<Y, CI1matology, etc., 
tinue, as heretofore, to supply its readers with �he re- . etc. Edlted !>y I rof. M. W. Harrmgton, of Mich. qnl
su its of the latest Investigation and the most valuable verslty: PubltsJ!.ed byW. H. BURB /I; Co., Detroit, MICh. 
thought in the various departments of scientific in- SubSCrIption, $ •. 00 per annum. 

DO YOU WISH t o  p o s s e s s  a 
k n o w l  e d g ej of 
ev e r y  k in d o f  
Bnslness u n d e r  

the snn? If so, send l li  "ents (silver) to the Interna_ 
tional Addl'ess and A dveJ·tisiug Bureau, 'I'oron. 

quiry. ' __________________________________________ _ 
The wide range of its discussions includes, among 

other topics : 
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which may be the means of your gettillg into a 1I'00d 
paying business. 

The bearing of science upon educntion. 
Questions relating to the prevention of disease and the ' 

improvement of sanitary conditions. 
Subjects of domestic and social economy, including 

the introduction of better ways of living, and improved 
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y�ger social organi-

zations, with the new standard of ethics, bMsed on 8cl
entifiC principles. 
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aptatlon of public buildings and private houses to the 
wants of those who use them. 
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�:de in chemistry, geo-

gra�hY, astronomy, physiology. psycholo�y. bO== 
::n�llls J;�����,:!���;, ���I��rd �l r���c�,�:

r
re�'i>rded 

monthl ... 
Special attention is also called to the biographies with 

portraits. of representative scientific men, in which are 
recorded their most marked achievements in SCience, 
and the �eneral bearing of tbeir work indicated and ita 
value estimated. 

Valume XXVI begins with the November number, but 
8ubscrlptions may begin at any time. 
Ter m s : $5.00 per a n n u m .  

S i n g l e  copy, 5 0  cents. 

D. APPLETON & CO . ,  Publishers, 
l.. 3, and 5 B OND STREET, 

NEW YORK. 

GustaV E, Stechert, 766 Broafiway, N. l, Has For Sale : 
Annales des Ponts et Chaussees. 

8�:'��;: ���S:�-:i PNf�y ���ii::::m��co, $160.00 
Complete Set, 1826-8l, vol. 1-90, bound in balf 

morocco, . . • • . • $500.00 
DJ��

I
I�[:SS��\I���mJr!��� 

J:o���aJ';1f 
morocco, . . • • . . $250.00 

Memotres et Comptes Rendns de la Societ' · 
des In genieurs Civils. 
Complete ,;et, 18j9-79. Cloth, with gUt title, • $85.00 

Proceedings oC the Institution oC lUe
chanica} Engineers. 
Complete Set. 1847-83. & Register. Half calf, neat, $175.00 

. Transactions, Philosophical, oC the 
Royal Society oC Londoll.  1665-1800, Abridged, ! 110 vols., bound half calf and 18Ol-81, Complete. 5 clotb, • • . $615.00 

S A 'V E  lM: C> N E Y  GRAND BY SENDING FOR A COpy OF OUR 
. before buying your Christmas Pre-

H llDAY sents. Whether for young or old, fI nothing Is so sure to plea.e as a hand-
some book, and our catalogue places 

CATAlO GU Ean almost endless variety before you 
to select from at from 30 to 50 pe'r cent. 
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805 Washington St., opp . .. Old South." BostOll, Il'1a88. 
You need the Best Family, Religious, and Literary 

Weekly Newspaper. 
THE INDEPE ND R NT, New York. 

The Pell ll!all Gazett., of London, says It is "One of the 
ablest weeklies in existence." 
"TRIAL TtMl'lO �:n'� io�� J��tt�'l;�:.l'�:;d for Free 

THE IND�1!"l�
e
lf�Yl'i', l.'!,�

e
�ork City. 

II A.A. G R I FFI NG  I RON CO  
STEAM HEATING .Appd.ratvs 

SOLE M A N U FACT U R E R S'  
BUNDY &TEAM RAD IATOR �( 50 CDMMUNIPA W  A VE .  JERSEY CI TY, N J. 

See mus. article in I:lOIENTIFIC AMll!tICAN Sept. IS, 1884. 

FREE Silks for Patchwork. 
Any lady sending 14 �c. stamps for three 

�:::a sM�i��:��;}ii����F�tr:ur t!:Eu}� alsor::X Silk Blocks for patchwork, 1 �r�.,!8Fmbrofdery 
Silk, assorted colors 1 lovely Pon� sii�dkerchief, me �Ox � and 1 �kof Fancy Wor��� stltches, dei!l@s, &o. 
'l'BE :a; 10. Bl'liINOEB CO .. ......... Tli'O:aD. CONlr. 

Give Name, A ddress,.and naual OCCUpation. 

THB CAMBRON STEAM PUMP. 
ST.A.l.V:D.A.R.:D OF E�O�l:I:, .. x..�U.�7 _E. 

30,000 IN USE. 
lU A. N U lI' A C T U B E D  S O L E L Y  B Y  

The A. S. flAIIIEBON STEAlIl PUlIlP WORKS, Foot East 23d St., New York. 

THE HARDEN STAR HAND GRENADE i 
FIRE EXTINGUISHER 

P u ts O u t  F i re I n stantly. I See editorial notice In SCUNTIFIC AMERI
CAN of November 2�d, 1884. 
Send for circulars. Address 
Harden Hand Grenade Fire Extinguisher Co. ,  

205 Wabash Ave., Chicago. 10 
�1��s�\3r���

t
��y. ��ew York. 

PAT E N T S .  
MEI:lSRS. MUNN &; CO . . in eonnection witb the pub. 

Iication of the �CIl!NTI'FIC AMI<RICAN. continue to ex
amine Improvements, and to act as l:lolicitors of patents 
for Inventors. 

In this line of business they have had thirty-t'!{Iht 
years' experience, and now have unequaled facilities for 
the preparation of Patent Drawings, Specifications, and 
tbe prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Mnim &; Co. also attend to tile preparation of Caveats, 
Copyrights for Books, Labels, Reissues, Assignments, 
and Reports on Infringement.s of Patents. All busincs� 
intrusted to them is done with special care Rnd prompt· 
ness, on very reasonable terms. 

A pamphlet sent free of cbarge, on application, con· 
taining full information " bout Patents and how to pro.. 
cure them; dire.cdonR concerning Labels, Copyrights, 
Designs, Patents, Appea)s, Reissues, Infringements, As· 
signments, Rejected Cases, Hints on tbe Sale of Pa.
tents, etc. 

We also send. free a.r charge. a Synopsi s  of Foreign 
Patent Laws showing the cost and method of securing 
patents in all the principal countries of the world. 

lUUNN &: CO'L Solleitors o t'  Patents, 301 Broadway. New York. BRANCH O]'FICE.-Corner of F and 7th Streets. 
Wasbingj.on. D. C. 

BARNES '  
P a t e n t  F o o t  a n d  
Steam Power Machi
nery. Complete out
fits for Actual Work
s b o p  B u s i n e s s .  
Lathes for Wood or 
Metal Circular Saws, 
Scrool Saw8,Formers. 

, Mortisers. Tenoners, 
r;�ii:��d ����tl:t;r�r:�1 � ��
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No. 1999 111ain 1St., RockfOl'd. 111.  

THE CORINTH UANAL.-A DESCRIP-
tion of the project Of Mr. B. Gerster, engineer In chief 
��et�� llt������e
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the Isthmus of t:orinth. Fonner undertakings. Route 
selected by Mr. Gerster. Mode of excavating. Appara. 
tus employed. lIlustrated with 6 engravings. Contain
ed In SCIENTIFIC AMllRICAN SUPPL>;ME.IIIT, No. 4;.l1i. 
Price 10 cents. To be had at this olllce and from all 
newsdealers. 

SEBASTIAN, JlUY .t (JO.'SO 
IMPROVED 8eo 

Screw Cutting Lathe. 
Designed for actual work ; nO 

toy. Lathes for wood or metal. 
Drill Presses. Chucks. Drill •• 
Dogs, and machinists' and ama
teurs' outfits. Lathes on trial. 

Catalogues mailed On applica.
cation. l.SIi & 187 W. Pead St., 

Cincinnati, Ohio. 

� New Catalogue of Valuable Papers 
contained In SCIENTIFIO AMERICAN SUPPLElIIENT, sent 
tree of charge to any address. 

MUNN & CO . . 361 Broadway, N. Y. 

HOW TO COLOR L � NTERN TRANSPA
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rencies. and for painting them. Contained In SCIENTIFIC 
AM.JRlCAN f<UPPLF.MENT, No. 4'lS. Price 10 cents. 
To be had at this olllce and from all newsdealers. The 
same Dumber contains an illustrated paper on Im
provements in Photo-block Printing.-Another valuable 
paper on the Preparation on Lantern �l'ransparencies Is 
contained in SUPPE>IENT, No. 4;.l4. 

SH I PMAN STEAM E N G I N E .  :J? JR. :I: C E S  
Including crating, and free deUy. A BOAT A N D  STATIONARY E N C I N E. 

No skilled attendant reqnlred ! Safe from fire and 
explosion ! No expense when engine stops ! 

-Steam In FIVE m l n utes.-
RUlli ten houl'B on lesa than 3 Gallonl of Kerosene. See 

illustrated artlcl. ln tbl, pap.,., September 18. 

SBIPIAN ENGlNE 00. 55 Jranklin St, Beeton 

:ilC�nf�:::;Oo�i:r!:��le:i':: 
or factories. 
ENGINE No. t ,�I0 �  H.l' . . .. 'OO " No. 2, full 1 H.P . . . .  125 " No. 3, full 2 H.P • • • •  l'11S ' 

Illuotrated Cat.lope. OR 
.reeelpt of lOt_p. 

�OI!!'X'l[i:I:�irE 
IRON REVOLVERS , PERFECTLY BALANCED, 

HILS Fewer Parts than any other Blower, 
P. H .  &. F. M .  R O OTS, Man ufacturers, 

C O N N ERSVIL.L.E, I N D. 
8. S. TOWNSEND, Gen. Agt.," Cortland St., 9 Dey .... 
COOKE & C O . ,  Selling Agts.,  22 Cortland Street, 
JAS. BEGGS & C O . ,  Selling Agts. 9 Dey Street, 

N'E"iIV YC>JR.�_ 
S E N D  FOR P R ICED CATALOGUE. 

"CHAllIPION" "6-LEVER" RIM NIGHT LATCHES. 
See illustration in SCI. AM., Nov. 29, 1884. Each Is packed 
separately, with three nickel plated steel keys, and com
plete trimmings. Sample. with br�ze escutcheon . mailed 
for introduction, on receipt of $; 20. �'u ll nickel plated 
sample for $2.60. Ad d 10 cents for registerino tbe pack-
���d ��.
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Padlocks, etc. Rciller Lock 00. ,  1 hiladelphia, Pa. 

ALL ___ E: ' CAST INGS Ff\� SPECIAL Ef'lN S 
� • �cc- �EABL A N D  F I N E  G RAY I R O N  A L S O  ST E E L  

- f i N E T INN ING  JAP - PA1T ..... > I T ullt.\II-S DEVlIN l!( CO� F l N I S H ' N G . · ANN ING AND"l) 
v nV LEH IGH AVE &: AME.RICAN ST PHILA � � _ � 

FRET SAW OR BRACKET WOODS, 
I N  CHOICE AND RARE VARIETY, 

�z...A.N'E:I:> �E.A.:J:)Y FC>� 'USE. 
ALSO LATEST BOOKS OF DESIGNS. 

GEn. W. READ & CO., 
Manufactnrers Mahogany and other Cabinet Woods. 

l Sti to 200 LEWIS !'>T., N. Y .  

SEND FOR LIST OF 
FINISHED P U L L E Y S ,  a t  4 ets. p e r  pound. 

ROUCH PULLEYS, at 2 1 -2 eta. per pound. 

The JOHN T. NOYE DIFG. to., BU}'F!LO, N. Y. 

I_DYKE'S BEAltD llLlXIU�m 
' fo  r FOl'Clll ilQ;uriant Must&ehe. Whis_ Ie A ., ... ken. or halroll. bald heads 1. 20 to .. .. 

80 day.. No Injury. Ell8ily uMd. ,..., Bea.1;ij the world. 2 or a Pkp dOM � � .... tl,. lrOrt. WJJl pnwe It or forfeit $1 ,00. rie" per .. ,,};age with di'l'f!Otlons HIlled IUl.d pOIItpa,d. 2 cent�. ;; for ...... IItUD.Jluuib.r. L. A.. L. 811111'H Ii; CO., Agents, Palatino, llI. 

OP I U M& WHISKY HABITS 
cnred with Donble 
Chloride ot Gold. We ....... _ ' challenge investiga· 
tion. 10,000 Cures. 
Books free. The LESLIE E. KEELEY CO. 

VWIGHT, ILL. 

FOREIGN PATENTS. 
Their Cost Reduced. 

I,The expenses attending tbe procuring of patents In 
most foreign countries having been considerably re
duced. the ob.tacle of cost is no longer in the way of a 
large proportion of our Inventors patenting their inven
tions abroad. 

CA NAUA .-The cost of a patent in Canada is even 
less than the cost of a United States patent. and the 
former iurl11des the Provinces of Ontario. Quebec, New 
Brunswick, �Tova Scotia, British Columbia, and Mani
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now offered for obtaining 
patents In Canada is very large, and is steadily Increas
Ing. 

EN(;a,A  ND.-The new English law, which went Into 
force on Jan. 1st. enables parties to secure patents in 
Great Britain fln very moderate terms. A British pa
tent includes England, Scotland, Wales, Ireland, and tbe 
t:hannel Islands. Great Britain is the ",cknowledged 
financial and commercial center of the world. and her 
goods are sent to every quarter of the globe. A good 
Invention i. like ly to realize as much for the patentee 
In En�land as bis United States patent produces for 
him at heme, and the small cost now renders It possible 
for almost every patentee In this country to secnre a pa.
tent in Great Britain, where his rights are as well pro. 
tected as in the United states. 

O'J'HElt COUN'J'RIES.-Patents are also obtained 
on very reasonable tenus In France, Bell/lum, Gennany 
Anst,·la. Russia. Italy. Spllin (the latter includes Cuba 
and all the otber Spanish Colonies). Brazil, Britlsb lndln, 
Australia. and the other British Colonies 

An experieI;lce of THIRTY-1UGHT years .has enabled 
the publishers of 1'HE SCIENTIFIC A M E 1<ICAN to establish 
competent and trustworthy agencies ill' all the principal 
foreign countries. and it has always b.een their aim to 
have the business of their clients promptly and proper
ly done and their interests faithfully gnarded. 

A pamphlet containing a synopsis of tbe patent laws 
of all count ries, including the cost for each , and othe 
information useful to persons contemplating the pro. 
curing of patents abroad. may be had on application to 
this olllce. 

MUNN & ('0 • •  Editors and Proprietors of THE SCI
F.NTIFIC AMERICAN. cordially Invite all persons deSiring 
any Information relative to patents. or the registry of 
trade-marks. In tbis country or abroad. to call at their 
olllces. 861 Broadway. Examination of Inver.tions, con
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address, MUNN & CO., 
Publishers and Patent SOliCitors, 

S61 Broadway, Ne ... York. 
Rraneh Olllce. c')r. F and 7th Streets, oppoSite Patent 

O1IIce W liMington., D. C. 

© 1884 SCIENTIFIC AMERICAN, INC



Insjde Psure, each i n serti on - - • ,.!) ('PlI I M  a line. 
Bael, l·aue, each i u se l'ti o n  • _ - $1 . 00 0. line. 

IAbout elgi).t words to a line.) 
Migravings may head advertisements at the sam� rate 

per lille, Irv measurerr.<nt, as the letter pres.. Adwr
Usements must be received at publication office as ea"ly 
as Thursday morning to IJ!ppear in next issue. 

Pratt's Multiform Screw Driver. 
aQ CII 10 

Twelve screw drivers In one. The points as seen In the cut are of various widths and thicknesses to fit all 
size screws. They are held In the stock bv a screw. 
This screw may be turned by one of the pOints held In 
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The bit can readily be taken out of the handle and 

used in a bit brace. 
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It Is the most useful and beautiful screw driver which 
was ever put on the market. Price by mail, prepaid, $1 . 
Hardware dealers will furnish it at same prIce. 

MILLERS FALLS CO.,  
74 C h am bers S t . ,  N ew York. 

VOLNEY W. �[ A S()N & CO., 
FRICTION PULLEYS CLUTCHES and ELEVATORS. 

}'RO V IUENCE, It. I. 

T E L E P H O N E S. 
The United StatesTe lephone Mfg Co. 

This Company Is the owner o f  the patents of James 
W. McDonough for speaking telephones. 
thW���'i.':t�
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telephone i all ot-her telephones are an infringement of 
these patents. This Company also owns patents cover
Ing a comp'ete system of telephone exchanges. 
it:-�����
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ers, sellers. and users will ue proceeded against. 
'I'his (;ompany are now PI'epnred to sel l Tele

phone .. of the most improved form. For particulars apply to 
The United States Tp\ephone Mspnfattnring Co" 

1 87 BROADWAY N. Y. 

DR AWING I Illustrated catalogue 
sent on application to 

INSTRUMENTS WM. T .  COMSTOCK, 6 Astor Place, • New ¥ork. 

F. Brown's  Patent 
FRICTION 
CLUTCH. 
Send for Illustrated Cata-

T he " M O N I TO R . "  
A lS E W  I . I I"I'I N H A N J) N UN

},I I<" 1' I N (� I N J  EC'I'UIt. 

Rest Roller Feeder 
in the world. 

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

A h .., }Jn l el lt  
EJ E CT O RS 

OR 
Water Elevators, 

For Conveying 
Water and Liquid. 
l�ntellt OilerI', I.ubrl(!l1torK. et". 

NATHAN MANUFACTURINC COMPANY, Send 1O "  .. taloJ<Ue. 9 2  &. 94 L i berty S t . ,  New Yo rk. 

WIT I I ERBY, R UUU & RICH A I.lDSON, Manufacturers of Patent 1\ ood Working �I achinery of every description. FacllUie. unsurpassed. Shop fonnerly occnpled by R. Ba,l & ( '0 .. Worcester, Ma, •. Send for Catalogue. 

H���'S' LIQUID PAINTS 
ROO F I N O .  

Fire-proof Building Felt, 
Steam Pipe and Boiler Coverlng_, Steam Pack· 

ing, Mill Board.!. Gaskets. �heathlng8, 
Fire,ploof tJoatings, Cement, .te. 

DESCRIPTIVE PRIOE LIST AND SAMPLES FREE. 

H. W. JOHNS M'F'G CO.,  
8 7  Malden Lane, N ew York. 

170 N. 4th St" Phila. 45 Franklin St., Ohioago. 

M�t�!�y,l�e�J!c�!Ir�l!�!!!L���.H! 
1 1 1�t-:llel;.18S!!Je�!��r.��;!,!!. �lUAG.lU J .A l'I'I'E.KNS AND INB SLIDES ... Specialty. L, J. MABOY. lB40 Oile.etDut St.. PhiIa, 

BURNHAM'S SELF·AI}JUSTING SWING CHECK VALVE. "C O LU M BIA  B I CYCLES 
Users of Check Valves will please note the advantage these Valves possess . AN D TR ICYCLES.  

over all oti).ers. 'I'he IDv ....... ,fmportant claim is, that as the Jenkins' rusk wears, the YOke
. 

t' · ..... sses around the .. eat moves away "rom New Illustrated.(� pagel catalogue, 
the seat In proPlf A " .... he wear 0" the DISki ttans cau .. lng a I ��'1��, ���t ��:�'t'.fJ:g� of these ma-
unlCorm wea.r ore,. 

� IS' ·'!.tll said Disk Is comp etely ,vorn out. 'I' I I E  I ' O l' E  Ill' F'G e u . ,  
. r � � S . ..I:N'S ::BH..C>S.. 597 WashlngtonSt., Boston, Mass. 

" 1  Joltn Streett � iB &"; . Send for Price List "A." '9 Kilby 1St., Bostou, 
. ;  (b" (b § . •  'S : 

Rees, Shook & Co.,PlttsbuI'!!. Pa. Ahren. /! ��. n, Loulsvlle,Ky. Weir & Cralg, MinneapolisJ Minn. 
Gibson & Clark,Clnclnnatl, uhlo. Jamer · -\;I !oO" Detroit, Mlclt. Pond Enllineering Co., St. ,",0 'l\S, Mo. 
Chafer & Becker.Cleveland,Ohio. Weir J).t:: � . iO, m. Marinette Iron W ks. Co., Chl�,go, Ill. 

Dunham, Carrigan & Uo., SaIl' .0 "',q' .; Eng.USh Brothers,Kansas City, Mo. 
Hf' � 6i ,ff M'f'g Co., Denver, Col 

J): ,g; � o (b'" GEQ.WFI�:..": ,  

PHOTOGRAPHIO OUTFITS t';,�:I.Ya�:.ug� 
crose es, Tele8c , ectaCleB, Ba'1'O'lIW�er8, Thermo'l'ne
ters. W. H. W"rLU!'!I,EY &CU. successorsto R. 

& J. Beck, Phllada. Illns. Price List free to any address. 

SUPPLY DEPOT 
FOR 

AMATE U R  AN D 
Professional Mechanics. 

SPEAKI NG TELEPHONES .  
'l'IIE ADJER[()!N BEU, n:U:PIlONE 'CODIP!NY, 

w. H. FOIlllES, W. R. DRIVER, THRO. N. VAIL, 
Pre.Went. Treaswrer. Gen, Manage,.. 

Graham Hell's patent 7, covers '�{i!�:��j��;� Carbon 
.
' 

�AT:m::a... 
Oities, Towns, and Manufaotories 

Snpplled by GREEN & SHA.W 
PATENT TUBE AND GANG WELL SYSTEM. 

Wm. D, Andrews & Bro., 233 Broadway, N, Y. 
infringers of above patents will be prl;ecuted. 

T H E  PAY N E  A U TO M A T I C  E N C I N E  
Gives more power from same amount 
of fuel and water than engine 

@:l�' CARY & M O EN I) 
.sTEEL WIRE o fc'/ OESCRI PTI ON  �<> �� 
234 W 29 51 EVERY & STEEL SPRINGS. NEW YORK Gil '( 

EVAPORATING FRUIT 
Fun treatise on Improved �,,- ' methods, yields. proft�.1lrlces�'

. 

' . and general statistics, .., REB. 
AMERICAN MAN'F'O CO. ' . . 

"BOX R," WAYNESBORO, PA. � ', 

Ste e l  Cast i n gs 
From lO to 15,000 lb. weight, true to pattel'.�, of une'l.ualed t strength, toughness, and durability. 2O,(TJI) Crank tlhafts 
and 15,000 Gear Wheels of this steel now running prove Its superiority over other Steel 0'tstlngs Send for circular and p,rcte list. (;HE!'! l'Elt S'I'RRT, CA !"TJ N (� � '  CU" 

((J7 Library St., Philadelphia, Pa. 

Rider's New and Improved 
COMPRESSION 

Hot Air Pnmpin[ En[ine 
New and Improved Design8. 

I N T E R C H A " C E AB L E  P L A N  
MANUFACTURED BY 

DELAMATER IRON WORKS,  
c .  ll. DELAMATER & Co., Proprietors, 

No. 16 CORTI,A N I)T ST., NEW YORK, N. Y. 
And 40 Dearborn Street Chlcalio, I I I .  

Seibert Gyl inder Oi l  Gup Go., 
I( . 

Manufacturers of 011 
Cups for l�ocomotive, 

J!'1i4! ... "'. �!t��lt?eec��tn�'e���,O��� 
the "'eibel·t and Gates 

Patents, with !Sillitt Feed. 
TAKE NOTICE. 

E The .. Sight Feed " is owned 
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Unlfed States Circuit Court Dis
trict of Massachustts, 1i'eb. 23, '8'�. 
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desist the use, manufacture, or saJe 
of infringing t;nps. as " e  shall vig
orously pursue all infringers. 
The Seibert Cy Inder 011 Cop Co. Su·eet, Boston, Mass. 

pietsch S .. lf-V enti i ating Sewe .. T I·ap. Highest 
th:�:rc� �� ��E���;ibc'TMi':{':��u��, In operatlou at 
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lllA N  J' I ETI"CH, Flatbush, L ,  I. 

PRINTERS' ROLLER<\. �fI'kl'J'I!'!�,� 
Used In Jlrintlng the ScmNTIFIC AMERICA". 

D. J. Rei l ly & (;0., 3:l6 Pearl St. ,i'iew l' Ol'k City. 40 Hidden Name, Embo •• ed and New Chromo 
Cards, name in new type, an Elelrant 4Spal&"e 
GlIt bound Floral Auto&Toph Album with 
quotations, 12 page Illustrated Premium 
and Price List and Agent's Canvassing Outflt 
all tor 15c. SNOW & CO • • Meriden, Conn. 

P LAYS Dialogues, Tableaux, Speakers, etc .. for 
School, Club, and Parlor. Best out. Cata

, logue Hfree. T. S. DENISON, Chi�ago. Ill. � !JATIONAL TO OL eO' 1  
M A N U fAC T U R E R S  o r  

M A C H I N I ST S  T O O LS .  
WI LLI A M S PORT PA , ��� PLII,NE R S  A SPECIALTY, 

This is the only steam boiler ever 
devised In strict compliance "Vlth 
the demands of r atural laws. It 
gives complete immunity against 
�!��fs

n
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posit on'the bottom plates, all'ords 
safety with high pressure, and 
secures great economy. The in 
�

n
��?I�;� :;;Slig::�I'b!O r';,';.�rr, stIle 

plled, lnternally or externaliy, [';; 
or old boilers. Licenses grant

liberal terms to manufac-
t11f�:w;�.���t��!�:

t
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The Sc ientif i c  American. 
T H E  MOST POP U LAR SCI E NTI F I C  PAPER 

I N  TH E. WOR L D. 
Publl.hed Weekly, 1t8.110 B Y ear l '1.60 Six Menth .. 
: This unrivaled periOdIcal, now In Its fortieth year, 
continues to maintain Its high reputation for excellence, 
and enjoys the largest circulation ever attained by any 
sclentifio publication. 
Every nnmber contains sixteen large pages, beautifully 

printed, elegantly Uiustrated ; It presents in popu:ar :t: cO E BR.AS S MFG. Co .. _�_. 
B R A S S  TI' '' P I  ' . '" " I  - CO N N  '" ,I I R  t-
O p�p R ,\1r j r: , r _ . I"\ M I:. ' �\ l..L I .... /' ... N �  �
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rd of the .most novel. lnterestl� . 

n lli 'B"Cl'ence,ArtB,liiiit'ltiili'lMc-· 
"' ... v " E�-S� "'''' - '' t T I ,  N � � PE �  ' cT i  B L AN K S  tures. It shows the progress of the World In respect to 

New Discoveries and Improvements, embracing Machin
ery, Mechanical Works, Engineering In all branches, 
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