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THE GREAT GAS METER OF THE CONSOLIDATED GAS 
COMPANY OF NEW YORK. 

We have already illustrated in this paper the largest 
pail' of gas holders in the world. Though they belong 
to England, and though there are no gas holders in this 
country that can compare with this colossal pair, the 
great meter shown on this page is to be seen in this 
city. It stands in the meter house of the 21st Street 
station of the Consolidated Gas Company. In drum 
capacity, or actual working power, it is the largest in 
the world. 

'1.'he case is cylindrical, and is made of cast iron. The 
heads are each in four segments, bolted together by 
radial flangeR. This not only obviates the necessity of 
making castings of such difficult size and shape, and so 
liable to warp, but it also secures a strong piece of 
work. The flat heads of large meters spring more or 
less on account of the water pressure exert.ed upon 
them. The flanges in the construction shown stiffen 
the heads, so that little or no springing takes place. 
In England, as a rule, square cases are used for meters. 
TheRe are not favorites here, as when large they re
quire much internal bracing to enable them to resist 
the pressure. As a cylindrical drum is the object to be 
inclosed, a case of corresponding shape seems the most 
logical. 

The drum is made of heavy tin platp.. It is built on 
an elaborate frame of angle and T-iron, perforated for 
rivets where required. This frame was constructed 
from an exact model made of tin , an d of small size. 
O ver the large frame, the duplicate of the small one, 
the t in  was riveted, the rivets soldered, and the edges 
and joints of the sheets solidly soldered together. 

The case was taken through an opening broken 
through the side of the building for the purpose, and 
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placed upon its foundation piers. The drum was set hours is placed at 4,500,000. This is based on a gene
up and completed on the floor in front of the case, and ral drum speed of one revolu tion per minut.e Un
then was placed in position within it. This was an questionably it could far exceed this amount, and could 
operation of peculiar difficulty, occupying a number of probably dispose of 6,000,000 cubic feet per day. 
men several days. Its weight was six tons, and this It would be hal'd to find any mechanical construction 
had to be handled with the utmost care, for fear of de- of such simplicity, yet so hard to describe and under
formation. All the prying and lifting had to be done stand thoroughly as a wet gas meter. If the reader 
against the iron frame. The tin was not touched, lest can picture to himself an Archimedes screw extending 
it should be bent. through an angle of 180' only, he will have a corl'ect 

The old way of constructing drums was to provide idea of one of the compartments of a meter ilrullJ. As 
them with fixed shafts. These rested in journals, and a rule, there are four such compartments. In the small 
rotated with the drum. In the meter we are describ- drawing we show the construction. A drum is there 
ing, a departure was made from this method. A sta- represented, part of the outside cylinder and cap being 
tionary shaft reaches from back to front of the meter cut away to show the i nterior. A cyli nder has its inte
case, resting on brackets attached to the heads. Tpe rior di vided by fOllr partitions that are sl ightly helical. 
drum is carried by this shaft, and has j ournals in its At the back and front, quadrant  plates are soldered to 
center pieces, and revolves around it like !tn idle pul- these and to the edge of the cylinder. These plates are 
ley. This is considered an advance on the old con- a little inclined outward from the plane of the base of 
struction. the cylinder. They run in opposite d irections to each 

The usual disposition of inlet and outlet pipes and other, so as to carry out the general helical direction of 
of index plate is followed. The gas enters at the cen- the partitions, but far more abruptly and about at 
tel' of the back plate. It goes through the drum, turn- right angles to the partitions. The free edges of th ese 
ing it on the principle of an Archimedes screw as it does two partitions lie almost in the same plane, parallel to 
so, and emerges from the drum into the case and leaves the axis of the drum, and nearly coincident with two 
It by the outlet pipe. This is also connected to the radii. 
back head, to one side and above the inlet pipe. These I The plane determined by these two edges is the 
inlet .and outlet connections are of 30 inches internal correct water level. The drum is immf'rsed to that 
diameter. The index plate occupies the center of the I depth in water. The threefold partition descJ"ibed, be
front face. It contains the long row of dials indicating ing repeated four times, gives four helicoidal divisions. 
the amount of gas passing, arranged in a circular arc, As the quadrants or .. hoods " dip u nder the water they 
and within the arc is a clock. close one end of a division. This immersion coincides 

The case is 17 ft. 9 in. in length, and 18 ft. 6 in. in with the lifting of the other hood from the water. 
outside diameter. Its drum capacity is 3,000 cubic Hence, when a partition is open at one end, it is closed 
feet. This means that in each revolution it delivers at the other. If gas is entering a division, it cannot 
that quantit.y. Its capacity per day of twenty four (Co'11J,.inued on page 356.) 
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THE NAVY'S NEEDS. 
The condition of the navy is attracting more atten

tio n  than it has recei ved at any previous time since the 
c lose of the war, Navalofficers and a few legil>lators 
have long known-and the fact is now general ly ad
mitted by t he p ress and the people-that we have not 
had during the last twenty years a single sea-going 
ship t hat would have had a hope of victory i f  pitted 
ag-ainst any of the fhst·class wa l'ships of other nations 
launched during that time. During those twenty 
years, but one sh ip  built by or for our government has 
been any more worthy to be cal led a modern warship 
than an old-time sailing frigate of the Constitution 
class would have been. This one exceptio n was the 
Trenton, which, though unar mored and none too fast, 
was, when she was launched, a faidy efficient cruiser. 
Every dollar spent for constr uction or repairs outside 
of the Trenton has been wasted in the creation or 
perpe tuat ion of shi ps utterly useless for war purposes. 
Most of these craft would not have rated high in their  
respective classes thirty years ago.; yet in the face of  
a U  the i mpro vements that have been made i n  other 
nM'ies, we have gone on tinkeri ng with these old 
hulls filled with mere scrap metal, cal led- by courtesy 
only- boilers, engines, anu batteries. Within the past 
four years, ' four new ships have been designed and 
nearly completed, namely, the Chicago, the Boston, 
the Atlanta, and the Do lphin. 

It is u nnecessary to go into the controversy as to 
what measUl'e of success 01' failure has attended the 
practical working of these ships, t wo of which are in 
commission, while the other two are nearly ready for 
their  crews ; assuming, even, that they will �ccomplish, 
in the mattel' of speed a nd seaworthi ness, all that their 
specifications call for, they are still unsatisfactory 
speci me ns of naval architecture, and are costly but 
inefficient additions to the service. They are not 
armored for resisting heavy gu ns, and they have not 
speed enough for light cruisers. It is now proposed to 
bui ld four additional steel cruisers, not armored, the 
proposed tonnage and speed being as fo llows, respect
ively: One of 4,0:;0 tono, h ighest speed 18 knots ; �ne of 
3,730 tons, highest speed 18'9 lmots ; one of 1,700 tons, 
highest speed 16 knots ; one of 870 tons, highest speed 
12 knots. It  is unnecessary to go i nto further p articu
lars regarding these vessels, for the foregoing fig- ures 
are sufficiently condemnatory without criticising the 
defects of the battery and the particular style of ma
chinery. The two vessels having high speed are too 
large, while the smaller two are ridiculously slow. 

The Uni ted States navy o ught not to be intended for 
large offensive operations against land fortifications 
and heavy ironclads. So much has been admitted b y  
t h e  navy department in  the construction o f  t h e  last 
four and in the plans of the next four new shi ps. They 
are not arIllored for heavy fighting. They are called 
" cruisers, "  and while doubtless they can" cruise " well 
enough from port to port in time of peace, they ought 
to ha ve been const ructed with special reference to the 
reqUirements of war. They ought not to be fighters, 
b ut fl iers, havi ng the greatest speed and coal capacity 
consistent with a small but powerful battery. Except 
for coast defense, we do not need ironclads, but Ala
bamas. 

No w, there is no objection to the speed of the two 
largest of the new c ru isers, namely, 18 and 18'0 knots 
respecti\'"ely. If t hat speed co uld be maintai ned for 
ten days, and if they could carry coal enough to last 
that time, they would be model \, cl'Uisers," for they 
conld overhaul anythi ng afloat ; but unfortunately that 
is not intended to be their  sustained speed, and it is not 
likely that even 15 knots could be kept up for any 
g reat length of time, or  that they co uld carry sufficie nt 
coal for lortg steaming at great speed. C onseq uently, 
not be ing efficient as armored fighti ng ships, and not 
having even sufficient speed to escape from the first
class ar mored sh ips of other nations or to overhaul 
the fast merchant steamers whose capture would be 
desi rable, it is difficult to see what effecth'e service 
they co uld perfol'Ill. As for the two smal ler sh i ps; a 
maximum speed of 12 and 16 lmots respecti vely makes 
them, of course, even le<;s satisfactory than t he larger 
pair. It seems as though-followi ng the example set 
i n  the Chicago, Atlanta, etc . -the Navy Depart
ment p roposes to b uild ships that can neither fight 
nor run. 

It is apparent that we must keep up a considerable 
naval establishment for two reasons : First, as a navy 
cannot, l ike an army, be created at short notice, an 
effective nucleus of trai ned officers and men must· be 
l lIaintainE:'d at all times ; second, even in ti me of peace 
there are barbarous or sE:'mi-civil ized nations with w ho m 
no arrangement is effecti ve unless the power to enforce 
our rights is made clearly apparent. Therefore, we need 
a moderate number of c ru isers to l,eep officers and men 
actively employed, and to visit the ports of all semi
ci vilized and barbarous nations frequentl y. The ships 
should  not be so largo6 as to be unduly costly to build 
and to keep in commission, but they should have hig h  
speed, large coal �apacity, and a very few long range 
guns. Fo r coast defense, a few very heav ily armored 
shi ps of the Monitol' type, capable of going to sea i ll 
ordinary weather, might be desirable, to meet a hostile 

fleet just outside our ports in case of  a blockade or 
bombardment; but it  is becoming more and more 
questionable whether these would be absolute ly essen· 
tial to our defense. I n  t heir place, a swarm of torpedo 
craft, EI'icsson's Destroyer, and dynaUJ i te-gun car
riers could be provided at very moderate expense, 
and there are few naval officers who do not admit that 
they would rather fight i ronclads t han tOI·lledoee. 

Finally, the navy wauts to forget some thi ngs and 
learn so me others. It  especially  needs to forget that 
vessels ever were  propelled by the wi nd. If every man
ufacturer using a steam engine insisted on e recting a 
windmi l l  over his workshop to assist the stealll power 
below, he would be regarded as a "crallk ; "  yet that 
is practically what many o f  the older na\'al officers in
sist upon on board ship. Because sai ls  and spars were 
once necessities, thE'Y cannot see that they can ue dis
p ensed with now. They need to forget t hat it is neces
sary to follow the lead of European navies i n  preparing 
for a game of war. All the pre tty l i ttle rules by which 
foreign ex perts prepare thelIlselves to meet their Euro
pean enemie!llllay well be ignored and dispensed with, 
just as we al ways have ignored them when actual 
fighting was to be do ne. Morlern naval war fare-i n 
theory, at least, for there h as been preciolls little p rac
tice-is beginn ing somewhat 10 resemb le the middle
age tournaments in armor. The s hips are now c ui
rassed i nstead of the knights, but the rigiuity and cum
brousness of the cOIuuat are l ikely to be mar velo usly 
similar. We want none of this  kind of t rai ning. 'Ve 
can get along without the armor and witho ut the 
cl umsy rules that its nse necessitates. Let o ur na\'al 
offie-ers st udy the weak points of their possi ble ad vel" 
saries to avoid-not to copy-them, and exercise their 
ingenuity in inventing devices fo r resis ting and r epel
l ing any attack that may be made on us. 

The personnel of the United States navy-as uni· 
versal ly admitted by foreign officers-has no superior 
in ed ucation, originality, quicklless in device , and 
promptness in execution. If the government will only 
p rovide the right kind of ships, there need be no doubt 
that a good account will be rendered of them. 

------___...Hf • f • 
INCIDENTS IN BIRD LIFE AT THE PARK. 

The curious behavior of a sheldrake in the CLi. 
tral Park Zoological Gardens has p uzzled Superin 
tendent Conkli n  and the keepers, and is attracting 
much attention among visitors. When the two sea 
lions were brought to the Park r ecently, this shel
drake was the only .one among all the birds i n  the 
little inclosure outside the lio n house, where the selt 
lion tank is, that took any interest i n  the new co mer s. 

The sheldr ake comes f!'Om A ustralia, where  there 
are not any sea lions, and is, therefore, unacquainted 
with these monsters. Perhaps to this fact may be at
t ributed the st rong interest he took in thf!Ir1' ; for, ever 
since they were dumped into the tank, he has seemed 
to regard hi mself thei r  special guardian, and spends 
the hours of each day on or near its edge. 

He stands li ke a 8entry, usual l y  on one l eg, and at 
first attacked the other birds , when they ap proached, 
with such fierceness that they seem now to have a 
wholesome dread of hi m, and at times, when very 
thirsty, sneak up to the basin,  take a hasty sip, and 
scurry away as though they had co me to the belief 
that the tank and it!! waters belonged exclusively to 
the sheldrake. Now, there are in  th is inclosure many 
larg:;, bi rds, s uch as the pel ican, stork, and bittern--:' 
birds able to defend themselves; but, strange to say, 
they subllJit meekly  to the assumption of proprie� 
tary rigtn by t liis l ittle  wood d uck, as i f  by SO llie un
seen, b ut potent, infl uence di rected. The pondero us, 
sleek ,  and slo w  moving sea lions co me up to the  sur
face now and then, watch their  little champ ion d l'i ve 
away iutruders, and then, af ter bli nking, s leepy
eyed, for a few moments, fall over lazi ly  into the 
water and disap pear. 

The sheldra ke is not known among naturalists  as' 
an aggressive bi rd, and hence to see hi m fiy furiously 
at a go reat pelican, dr i ve h i m  from the fie ld, and then 
send a lo n!-\,-l eg!-\,ed sand bi l l  crane scampering after in 
evi dent alarm, is a cUI' iolls sig ht. 'Vhi l. e  the s h eldrake 
wi l l  allow no other bird to approach the  sea l ions by 
day, he relaxes his vigil after nightfall, when the sea. 
lions and birds repair to the li ttle house near the tank 
to sleep, and there is a tacit understanding that the 
other birds may then approach. 

Thi s  sheldrake is of the sub-fami ly  Anatinre and of 
the Ilenera Tado1'lla (Leach) and Casal'lea (Bonap.). The 
species are to be seen  on the sea shore as well as on 
the lakes, feeding on llIarine plant.s, cr ustaceans, and 
mollusks. The note is a shri l l  whistle. 

Another intel'esti ng phaf'e of bird l i fe has been devel
oped in the big cage on the eastern s ide of the arsenal, 
where a scarlet ibis (Ibis rubm) has taken a strong dis
li ke to the note o{the whooping crane «(11'us ameri

cana); and, as if in.ful'therance' of Oscar Wilde's sug
gestion as to an art police which should prevent dill
cordance in music as well as defor mity in other 
branches, this i bis  essays fOl1Cibly to restrai n  the 
whooping c rane from uttering his· unmusical note. 
O ne day last week, the c rane goot to work in real 
earnest, and whooped away for nearly half an hour, 
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pursued the whi le  by the ibis, which, following him hard mineral. Thus by some wise provision of nature I product, and that without them the beauti ful  comb 
f rom OIle part of the cage to another, struck at him we have immense areas of coal, time-lSto red buul ig-ht, houey of commerce wou l d  be a t hing u n lmown.  
with h i!! sharp bi l l  afte l' each note, ready for use ; and now ma ll is u" iug these mas!!es of If these thiugs are so, how m istaken those people are 

The note of the whooping cra ne somew hat resem- coal and maki ng them give up to hilll the sU ll l i�ht  who su ppose that a bee is, l ike the Pri nce of E\'il, 
bles the cries of a h uman being in distrpss, and is not, which they have so carefully lS tored throug h  their a lways go i ng' a bout prowl i ng in search.of a vict im, The 
therefore, pleasant to the ear, vast ages, fact is that the bee attends to its own bus iness 

Yet it would seem a refinement of sarcasm for a �'here are other ways in which vegetable matter' has very dilIgently, and has no t ime to waste in unueces" 
bi rd wi th  a cry like unto that of the red ibis 01' the  been acculll u lat ing so as to form pa rts of the earth'!! sary quarrels, A bee is l ike a farlller  wo rld ng with a 
wh ite ibis to object so vehe lllently to the scr eech of surface, A t the end of the glacia l pe riod, over the I for'k in h i s  hay field, He is full y  occu pied, and \"ery 
the whoopi ng crane, for the  note of the ibis while not northeastern POI' t iOIl of this country the re were vabt  busy, If IlJolested  or meddle d  with,  h e  wil l  be very 
unpleas ing heard in the distance, has a hareh and Ull- nU lll bers of s lllall ,  t;hal low lakes left, dotting the  coun- apt to defend hilllself· wi th t he i mple ment he i s  work
canny sound whe n  near at hand, tl 'y here and the re, When the frozen llIass of snow ing with, 'l'his  is what the bee does ; and llIan, oy 

�' he intel l igence of the ibis is well known, and and ice g-rad ually rece ded, t hese we re filled with clear, llIeans o f  his  knowledge of the nature and hab i ts of 
those who have been along the Spanish Mai n wi l l  cold water ; but the water and the earth abou t  were th is  wondrous l i ttle insect, is e nab led, in llIOst calle!',  
perha ps remember its cleve rness whe n  in p ursu i t  of utterly d evoid of li fe. Soon the southern breezes to ward off or evade attack. It is  proof of their natu
the crayfish, In the dr y sea!'\on, when food is scarce, brought spores and t;;eeds of pla nts ; then an imals ral quietness, indus try, and peaceableness t hat so llIany 

the lat ter burrows some three or four feet beneatli came, The water began .to fi l l  w i th  l ife aud sediment  thousa nds of them will go throug h a lSU!lJ mer of cease
the surface, for he is not faidy com fortable save ill to be fori lled on the bottom ; the n  the m oss sphag· less act iv ity  c lose to your d we ll ing ho use, and pe rhaps 
the damp 01' moist earth, Com ing u pon one of t helSe num took root on the banks of these lake«,  and, ac- not half a doze n  stings b e  inflicted during a whole sea
burrows, the i bis tum bles the earth back in the aper- cord ing to its habit,  began to g row out on the surface son, 
ture, and the Cl'ayfillh ,  s hut  off f rom the ai l', COllies up of tlie water, dropping sediment as it went ; and • • • • .. 

to repai r damages, and is seized by the ibis and de- year after ypar, g rowing fur ther and fill ing i n  lIlore '.I'lle Coloring o C  Metal •• 

vourpd, and more, u n ti l, centuries having passed, the lakps According to the  Illustrirte Zeitung fur Blechindu,,-
'l'he ibi� was worshiped by the Egyptians, and reared becaille transformed into swanl ps of peat. This waf; t1'ie, a grayish black co lo ring on cop p!'!r lIlay be ob

in the i r  te m ples, So me saw a connection between the way our swamps were formed, and we have them tained by placing- the object for treatment, after I� ing 
the changes ill i ts pl umage  and the phases of the llIoon, even now in this same process of for lllation, In Ire - weU cleansed, in a weak so lution of l i ver  o f  sulph ur, 
whi le  others, because the in undation of the val ley of the  land Lhe  fal' fallled peat beds are exam ples, Here, in W he n  a caustic effect has, after a shor t t ime, been pro
Nile took place just a fter the return of the  i bis, were AIlJerica, where coal is abundant, we have no need of d uced, the  object is ri nsed, slig ht l y  heated, and brushed 
incli ned to attr ib ute this welconle phenomenon to its peat, but when our snpplies of coal are decreased, we with a stiff brush, This coating is said to be vel'y 
corning ; t r.w ing t h e  rise and s pread of the stream, haxe yet large tracts of peat to de pend u pon, In du rable. 
,vbich attracted the hu ngr y  birds, as the consequence New Eng land alo ne there ar\l 2,000,000 acres of peat A l) lacldsh brown bronzing can be applied tr 
rather than, as it really is, the cause of their appear- swam p, vases, figures, busts, etc" cast  fro III zinc, by the appli-
ance, In Ke ntucky there is a curious bed of carbonaceous cation of a solution  of sul phate of copper. If the  pro-

He rodotus has depicted  the iris as a destroyer of ser- shale, w h ich, before the d iscovery of oil  wei ls, was jecting po rtions are then wel l  rubbed w it h  a woolen 
pents, which would seem to be a mistake, t hough he used for an oil supply. This use is now abandoned, rag, they assume a coppery red bri l l ia n cy, which in
de vours frogs, �oads, and water l izards with ev ideut  but we may yet have to resort  to it agalll, This shale creases t he resem blance to gen uine brouze. A solu
relish, was once a great sargassum sea i n  the llI idst of the tion of verd igris in vinegar also p rod uces an effecti ve 

The whooping crane is also from South America, It· geological  o�ean that covered our cont ineu t, J ust bronzi llg. . 

is found on the shores  of lar�e ponds and lakes, and I such a bed is be in7' formed iu the At la ntic Ocean, Brass may be colored black by repeated ly  coating 
occ upi es i tself for the most part ill de lving for the roots by the ac�U1uula tlOn of �ast beds of sea weed be" I the cleansed me tal with a moderatel y  wa rm solut ion 
of the great water l i ly, of w h ich it is fond, neath the sargassUln sea, III the center of the eddy of nitrate of copper, Heftting over a charcoa l  fi re fol-

• ••• • formed by t h e  ocean currents, lows, F inally, the tone is heigh te ned  by rubbing wi th 
LICe III tbe Formation oC tile Eartll. '.rhe peat beds are fOl'lned by the drop pi ng down olive oil. 

....... 

Tile Greatest oC Gl'eat Wal18. 

When we look at the sU rface of the earth, the vast of decaying matter from the surface, but ou r salt  
strata of rocks and soi l, we are not at  first thought apt marshes a re for med i n  j u st the  reverse manner, In  
to consider the important part that l i fp, i n  various these the plan ts grow from the bottom, wh i le  the 
phases, has take n in  the formation of the vh' ible pa rt peat beds al' e  Illaill ly  for llled by deposit ion from the Says a corresponde nt of the Milling World, who h as 
of the world as it now stands, To the earth  life i s  s urface, Throllgh some cause or other, by w inds or rece n tly bHen tra\'el i n� i n Chi na: Of course we had t.o 

indebted  for its existence, and to l ife Ill uch of the eddies, a sand bank is forlIled ill sotlJe sheltered bay go to the great wal l  of C hina, 'l' h is  coun try abounds  i n  
earth's presen t  forlll is due, They are and have been o r  creek. As time passes, th i s  grows shallowel' and the �reat walls. Her  m ural defe nses we re most exteusive 
interde pende nt. su rface becomes rich with decayed llIatter of both ani- - walled country, wal led cities, walled v il lages, wal led 

As rai n  fal ls from the sky it strikes somet imes upon IlIal and vegetable origin, Soon it is uncovered at low palaces and temples-wall after wall and wa l l  w i th in  
clay and someti mes upl)n decayi ng vegetable IlIat- tide, and then we  see someth ing gl'een growi ng upon wal l, But the g'I'eatest of all i s  the g-reat waU of C hina, 
ter ; but  in eit.her case it eventual ly sinks deep into the hig"he�t part, 'l'his is ee l grass, Each year the w hich cresb; the llJOuntain range and crosses the  gorge 
t he eart h, and fi nal ly finds its way back to the sea. grass decays until a sod is formed, which spreads as from here sOllie forty miles away, Squeezing t hrough 
When i t  str i kes the earth, it. has a very sl ight d i:s- the  bank becomes elevated, until the  top i s  entirely the last deep gorge and a deep ri ft in the sol id rock cut 

.sol ving power, b ut, as i t  sinks, becomes cOlll pI'essed covered with a layer of rich vegetable lIIatter in a o ut by ages of rol l ing whee ls  and tram pi ng feet, we 
and charged with gases, Even the most i nsol uble sub- s tate  of decay, Then the salt g rass or llIarsh grass reach the great, frowning, double bast iolle d g-at� of 

stances  can be taken up, Few elellJents are the n  free begins to I; l'OW, and 800n on ly the highest tides flow sione and hard burned bricl, - one a rch way tlllll bled 
from its power. Charged with the var iou« gases , it upon what a. few centuries back, was a ba nk of i n, This was the object of our llI ission, the great wa ll  
dissolves carbonate of l i llie, to be used i n  bui ld i ng sand entireTy covered with water. This forllJa tion, i n  of China, bui lt two h undred and th irteen yeal' s  befo re 
mal' i ne shel ls, sal t for the sea, and su bstances n ect's- every stal!P, llJay be seen on OUl' sea coast, Vast areas ?ur era ; built  of great slabs of we ll, he wn stone, laid 
sary to tbe existence of marine plants, Sea weeds, of this  ki nd of land extend alollg our ent i re Atlantic III reglliar courses sOllie twenty fee t 11lg h  and t.hen top" 
having no roots, llJust take elemen ts necessarv to thei r  coast, and llJ uch o f it migh t  be r eclaimed at very ped out with large, hard burned b ricks: fi l led ill w ith 
existence d i rectly f rom the surroullding water, Bro. little expense. as has been done in England to large ear th and close ly  paved on the to p Wi th 1I10 re dark. 

mine,  iod ine, potassi u m, gold, and silver llJ ust a ll tracts  of salt marsh. I tawny brick-the rampa rts high and th ick and caste l 
be ready for them w hen needed, and it is to carbon ic These are a few of the strata i n  the earth which are lated for the use of arms, R ig h t  and le ft the great 
acid gas that t hey th us owe their existenco, In the rlue maillTy to life for theil' present position, There wall sprang fal' u p  the mountain side-now strllight, 
same way, corals and other  calcareous structUl'es are are lIlany otllers of 1l1 i nOt' importance, but these few n o w  cu rved, to llJeet the  lllOuntain ridge, tUITete<l each 
direct ly dependent upon this property of charged llIent ioned best i l l ustrate the pr i nciple of lll Utualde- three hundl'ed feet-a frow ni ng mass of llIaSOlll'Y. No 
waters, pendence, When we think of i t, we a re surprised at the need to te l l  yu u of this wa ll: the books w i l l  te l l  you 

The water, p'ts«ing throngh limestone rock, d issolves I illJpOI' ta nce of life to the globe, Without it.s i nfl uence how it was bu il t to kee p the warlike Tartars Ollt
away the carbonate of lime, canies it to the  coral what a balTen lIlaSIl of rocks and soil we should have twenty-five feet h igh by forty  thick, t weh'e hUlldred 
poly p ill t he tropical waters, w here it is apPl'opriated I to li ve upon! It has sha ped the continent llIoulded mi les  long, wit h  1'00111 on top for s ix hOl'ses to be d rh'e n 
hy the a n imal, and le ft whe n the creat ure d ies to be the  co ntours of ll Iountains, and made l i fe easy, T, abreast. Nor need I te l l  yon that for four teen hun-
worn away by the waves and partly red issol\"e d, .' • ,. dl'ed yea rs It kept t hose hordes at ba y, nor that, iu the 
'Vhat remains  is piled u p  on the shol'e , where it after- Tile Bee's SI1I1/1: a Ul!leCul Tool. llJaiu, the llJate l'ia l used upon it is j ust  as good and firm 
ward for m s  into hard co ral rock. 'l'his is t h e  cycle A new cham pio ll has arisen to"defend the honey bee and strong as when pu t in p lace, Twelve hu nd red 
of the car bonic acid gas, an,Hh is the key to the fonlla- from the oblogny unde r  which it has always rested, llIi les of this gigant ic work buil t on the rugged, crag!l'Y 
tion of OU l' coral reef, of our I i llles tone and marb le, I n  Mr, \VIlI. F, Clarke, of Canada, eia illls to have d iscov- llIountain tops, vau lt ing ove r gorg-es, spaulling wide 
a simi la r  way chalI, has been forll\ed, Various causes el'ed, f rom repeated observations, t.hat the most i lll- s t l' eallls, nett ing the rh'er archways with hllge hal'd 
rnay unite to decompose these l ime rocks, and the port-ant functi on of the  bee's sting is not stingi ng, In bars of �opper, w ith  dou b le goates, with sw inging doors 
gas thus set free wil l  aid in another cycle, a receQ,t article he says : and bars se t thick with il'Oll ar mor-a wo n de r  i n  the 

Li fe depends u pon the sun for existence, and all l ife My obser vations and reflectionR have convinced me world bpfore w hich the old time classic seve n  wonders, 
is ei ther directly or indit'ectly ma,le up of energy that the 1lI0st important office of t.he bee st.i ng is that. al l go ne now, save the g-I'eat pyr�lII id, were toys, The 
f rom t he sun, Some of this energ y  may have come which is per for med i n  doi nO' the art.istlc ce ll  wo rk cap- g reat p ymlllld has 85,000,0<10 cu biC feet , the g reat wall �o-?ay, SOllie ages ago ;  but, no matte r  when it came, p i ng the comb, and infllsin� the formic acid by 1�lelws 6,350,000,000 cubic  feet, A, n eng �neer, i� Seward's pal'ty 
It ,IS  sol� r e�r� y, The beef we eat. ,  the water we I of which honey receives Its k ee ping q ualities, As I here �ome ye� rs n,go gave It as hiS opInIon t hat the cost 
drmk, �Illlply ¥,I,ve up late nt heat take n from the sun; said at Detroi t, the st ing- is really a skil lf u l ly contrived of  thiS wal l, figurlBl! labor at the  m llle

. 
rate, wO�l l d  mo�e 

a n,d thIS h�at  IS what works our v ita l  system and sup- l ittle tro*e l, with which the bee finishes off and caps than eq?al that of all the  100.00
,
0 l1�l le s  of r�l lroad 111 

ph, es us WI th energy,
" 

In othe r  words, we a re s iIll ply the ce lls whe n  they a re filled brilll fu l of ho ney, This th� Umted S t�tes, Th? matenal It  contal?8 w�uld 
USlB,g up store d surl � lght, In a gi ven body, a plant, ex plains why honey extracted before i t  is capped over bU1 l�l a. wall SIX feet high and t\:,o fept th lc� rig ht 
for l1lsta nce, at the tl llle  of i ts death there is a cer- does not keep we l l .  The forlllic acid has not. been in- � tralght  aron nd the g lobe, • Ye t t hi S  was done 111 only 
tai n  n:monnt of u nlIsed heat, which if the plant de- jecte d i n to it, This is done in the very act of putti ng twenty Y,ear� �i thout a trace of debt or bond. It is the 
cays: IS partly used np in  decay, If the pla n t  on l y  the last touches on the c!'!U wOl'I., As the l ittle p liant greatest mdlvlduallabor t he world has eve r  known, 
partIaily decays, we have SOllle sunlight or heat IStored tro wel ill worked to and fro with such dexte ri ty , t h'! .... , • 
u p  for future use, This is the case of oll r coal. In darts, of w hich there a l'e two, pierce the plastic cell A CORRESPON"DENT. writing fro m  Caldwell, Kan" 
ages past, Ill ill ions of years pe rha ps, the  solar heat 8urfa�e and leave the nectar  beneat h  its t illy d l'Ops of says: I'S ilver has been recently d iscovered i n  large 
poul'p,l do wn from a c loud less sky u pon vast and t.he  fl uid w h ich !lIakes i t  kee p well, Th is is tire ,. a rt qu antit ies north and south of this city, whe re the  lend 
lIJagniliee lJ t fo rests o f  trees, w hich l i ved a nd died jllst. as prese l'vat i ve" of honey. A most wondel'flll provision CI'OPS ont ; in fact, i t  under l ies the entire  citv about 
our trees do to-day ; but., because they fe ll in dalll p of nature, t l'Uly! Hprei n we see that the st ing- and 36 feet from the surface, and extends se veral mi les into 
places, thpy on ly  part ially gal'e u p  their  solar heat, I the poison bag, w i th which so lllany of us w ould l ike  to the territory, It assays from $35 to $108 per 2,000 lb. 
Then they became buried, and finally transformed m to dispense,  are essential to the storage of our coveted rock. 
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THE SUBMARINE MONITOR PEACEMAKER. 

The subject of the illustrations accompanying this 
article is a small vessel that has attracted much atten
tion d uring the last few months. It is a submarine 
boat designed for use in placing torpedoes under the 
bottoms of war vessels. It'is the design of her owners, 
'fhe Submarine Monitor Company, Fifth Ave. and 
.2MI  St. , N. Y. , to construct a larger vessel , to be pro
vided with many additional improvements. Yet the 
little Peacemaker has obtained such success that, if the 
new craft does any better, it  will be a s ubject of con
gratulation for those interested. 

The Peacemaker is thirty feet long, seven and a half 
feet wide, and six feet deep. 
Many months have passed since 
we first described her. She has 
been changed in many respects 
since that period, and her effici
ency has been the subject of  
numerous trials. Her name 
grimly suggests her mission. It 
is by her destructive powers to 
make marine warfare impossible 
at least as regards harbors or 
waters near ports. 

In -the original plan, the cap
tain of the boat wore a diver's 
helmet and body piece. His 
head and upper part of the body 
projected above the deck of the 
vessel. This has now been 
changed. The present craft is 
provided with a small sighting 
dome, nearly amidships, and projecting fourteen inches 
or more above its deck. The captain stands directly 
under this, with his head in the dome. Four windows 
of plate glass, j ust large enough for his eyes to see 
through, permi t  his vision to range through the whole 
circle. As the presence of ships overhead has also to 
be made manifest to those within the boat, a bull's eye 
is set in the top of the dome. As she runs under a ship 
it can be discovered by this aperture. A pair of water
tight sleeves and gloves are connected to the deck near 
the dome, so that external objects can be manipulated 
from within. 

Among the accidents to which she was l iable, one 
seemed peculiarly obvious. It was that by colli sion 
with some submerged object the dome, massive as it i s, 
should be carried away. If this occurred. the boat 
would fill with water and sink. To avoid this danger, 
the boat is provided with a central fin extending the 
length of her deck, and rising about as h igh as the 
pilot's dome. This was designed to act as a fender, and 
it has proved a most valuable improvement. In its 
center it is provided with a notch or depression to  
catch the keels of  vessels. 
Her deck is also to be pro
vided with torpedo gear 
for discharging floating 
torpedoes. The proposal 
is to release a pair of these 
engines attached to each 
other by a cord, and pro 
vided with cork floats, 
and electro, magnets, and 
electric detonators. When 
released, these will rise, 
one on each side of the 
keel of the vessel to be 
destroyed. A current of 
electricity is  kept passin g  
through the m a g n e t s .  
The instant they come in 
contact with the i ron bot
tom of a war vessel, they 
will adhere with great 
tenacity. The P e a  c e 
maker, after placing the 
torpedoes, will steam away, 
and when at a safe distance 
explode them by electricity. 

Her methods of sinking may be either by admitting 
water, so as to descend by want of buoyancy to any de
sired depth, or she may be driven down by deflection . 
At h er stern , in addition to her ordinary ru ider, a pair 
of h orizontal rudders or deflectors are provided. The 
pilot can vary the angle of inclination so as to throw 
the stern upward. This causes the bow to pitch down
ward, so that the engine dri ves the vessel bodily down
ward. On stopping the engine, she floats upward to 
the surface in a few seconds. She is provided with 
pumps and all ordinary accessories of a vessel. 

The great difficulty in submarine navigation has 
been to obtain an available source of power. In the 
Peacemaker, the Honigman soda boiler is used. * A 
reservoir for the reception of a strong solution of caus
tic soda represents the fire box. In this the boiler 
proper is

'
immersed. 

On starting out the boiler is filled with hot water. A 
strong solution of hot caustic soda, whose temperature 
may be nearly 5000 P. ,  is run into the tank. This soon 
gllrie�ates steam. A fourteen horse power Westing-

* See SUl'PLE>IENT, No. 483. 

Itittttifit �tutrjtau. 
house engine is used to drive the screw. The exhaust 
steam is blown into the soda solution. As it combines 
with the caustic soda it generates a great quantity of 
heat, thus replacing a fire and generating steam in the 
boiler. 

Thus it will be seen that steain is the motive power 
of the boat. This is her strong point. Electricity has 
been tried, but has proved unsatisfactory. Any form 
of manual power is insufficient. Ordinary stearn gene
rators would rapidly exhaust the air. The soda boiler 
not only has none 01' these disadvantages, but also in
s ures the presence of enough caustic soda to 

'
keep the 

air pure. 

THE PEACEMAKER LEAVING A VESSEL. 

As the men are hermet.ically inclosp.d, some means in 
extended cruises will have to be adopted to purify the 
air. This is a very simple problern to solve. A cylin
der of oxygen wiII be used to supply the gas as exhaust
ed. As fast as carbonic acid gas is formed, it will be 
absorbed by caustic soda. Finally, a l ittle chloride of 
lime or perrnanganate of potash will destroy organic 
impurities exhaled by the occupan ts. 

Electric lights for illuminating the interior are used, 
as they do not contaminate the air. 

Such is a brief description of what is termed the most 
successful submarine vessel ever constructed. The 
writer enjoyed a trip in her, and was much i mpressed 
with the ease with which she was handled. As her bow 
pitched down, the sensation of running down the in
cline was most peculiar, in addition to which a forward 
impetus of the body was felt, due presumably to the 
deflectors. 

A pressure gauge is used to indicate the depth to 
which the vessel descends. In the ordinary trial trips, 
a depth of forty to fifty feet is  attained. 

The new Peacemaker is to have two sets of boilerll, 

[DECEMBER 4, 1 886. 
FlItration oC Water. 

At a recent meeting of the German Congress of 
Naturalh,ts and Physicians, Dr. Plagge read a memoir 
on the filtration of water, in which he argued that the 
essential task of filtration is to free water from infec ' 
tious matters. As such matter consists chiefly of bac
teria, the value of a filter must be judged according to 
the efficacy in the destruction or removal of the bac
teria present in the water. The distinction of the bac
teria into pathogenous and non·pathogenous is b ere 
unimportant, since a filter which allows the non-patho
genons genlls to pass will not keep back those which 
are pathogenous, while, on the other hand, we are 

justified in assuming that a filter 
which keeps back all other bac
teria 'will give protection against 
infectious matters. 

Most of the ordinary domestic 
filters, and especially those con
tailling as their material spongy 
iron, carbon, stone, gravel, and 
cellulose, do not-according to 
the author's observations-come 
up to the above requirement. 
On the contrary, there is gene
rally found a marked ill  crease of 
organisms in the filter ing mate
rial. Experiments made with 
pure cultures of typhus and 
cholera prove that such filters 
allow these infectious matters to 
pass without hindrance. Better 
results were obtained with clay 

and asbestos filters of different constructions (Cham
berland, Breyer, Olschewsky, Arnold, and Schirmer), 
as for a certain time they yielded water perfectly 
free from germs. However, it was not found prac
ticable with any of these apparatus to obtain water 
perfectly free from mi('robia. According to Hesse, as
bestos strongly compressed, and especially dense cells 
of clay, form a filtering material which yields water 
permanently germ free. On .;his point the author is 
for the present unabla to decide, since these apparatus 
have not been produced for practice, and he has not 
been able to procure such. -Chemiker Zeitung. 

• • • • • 
Deer Hunting ",Uh Steam. 

' One morning in October, while running his traiu 
over the Delaware division at It high speed, about 
two miles this side of Parker's Glen (New York), Engi
neer Merritt Turner saw a handsome buck deer on the 
track about a quarter of a mile ahead of him. The 
track at this point runs for miles along the side of 
the mountain, its precipitous sides being on the south 
side and the Delaware River on the north, 30 feet be-

low the level of the track. 
The deer could not clim b  
t h e  mOllntain, a n d  evi
dently did not relish the 
idea of making the 30 foot 
jump ; so it increased its 
speed, and bounded away 
down the track ahead of 
the approaching t I' a i n .  
Engineer Turner took in 
the situation, and , throw- ' 
ing his engine wide open, 
started after the a/high ted 
animal. It was lungs and 
wind a gainst steam and 
axle grease, and the latter 
won. The deer was over
taken, and the locomotive 
threw the poor creature 
wi th great force against 
the rocks, fatally injuring 
it. The trainmen cut the 
animal's throat, threw the 
carcass on the pilot of the 
locomotive, and took it to 
Port Jervis. The trainmen 
feasted on venison for a 
week. 

------.... .-.. ------
A New Remedy Cor 

A sthma. 

THE l'EACEMAKER APPROACHING A VESSEL. 

Pyridine is, according to 
the Union Medicale, valu
able as an anti-asthlllatic, 
whether the affection is  of 
cardiac origin or otherwise. 
About a drachm of the 

one for surface and the other for submarine use. She drug is placed on a plate in  a small room, to which 
will have soda regenerating apparatus also, so as to be the patient pays periodical v isits, of from twenty to 
in some sense an independent cruiser, and not a mere thirty minutes' duration, three times a day. After 
tender on some larger craft. two or three seancf!.S the rales ill the chest disappear, 

.. . . t .. the expectoration is more free, and sleep is obtained 
A NEW fluid for preserving museum specimens, so as at night, or, at all events, relief from the asthmatic 

to keep their color, size, form, and consistency for attacks. In some cases the improvement is perma
several weeks, has been devised by Professor Grawitz. nent. in others it only lasts unimpaired for five or 
It consists of 150 grms. of sodium chloride, 20 gnns. of six days. Iodine treatment is then required, which is 
saltpeter to 1 liter of water ; to this is added 3 oer cent usually efficacious, but which cannot be borne by all 
of boracic acid. I patients. 
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SKEG ATTACHMENT FOR VESSELS. I during the forward movement of the shaft. As the 

The skeg is a hoard of wood or metal of triangular 1[, shaft returns, the flight.s assume a slanting position 
shape, and is pivoted at its forward end in its casing, toward the front end of the box, thus permitting 
which is located entirely within the deadwood of I their ready passage over the surplus product therein. 
the run of the boat. The board is lowered and raised As the shaft is again carried forward, the product 
by a rope or chain attached to its after end, and lead- within the box, coming in contact with the face of the 
illg up through a pipe, over a sheave in the deck, close flights, engages the stops upon their backs with the 
to the helmsman. shaft, and they again assume a vertical position and 

SAFETY FASTENING FOR LACE PINS, ETC. 

This attachment is particularly adapted to sail boats carry the product before them. These hinged flights 
navigating shallow waters. By means of this attach- do not crush or grind the stock and, therefore, do not 
ment and the board forward, a vessel will fetch where cause any dust. This conveyer occupies but a small 
she points in beating to windward in a sea way, since space and requires but a small amount of power to 

EDMONDSON'S SUG ATTACHMENT FOR VESSELS. 

she has a strong grip in the water both forward and 
aft, which prevents her from b�ing knocked to lee
ward by every sea, as is the case with the ordinary 
centerboard boat. By raising the forward board, she 
wears around very q uickly ; and by raising the after 
(skeg) board, she will immediately shoot up into the 
wind. By an easy regulation of the two boards, she 
is made to C'l.rry any kind of helm desired, and the 
rudder is always in line with the keel, except in 
going about. This last advantage is obvious. The 
skeg board, being located entirely in the deadwood, 
takes up no room in the boat, cannot cause a leak, 
and does not detract from the strength of hull. The 
increased room thus obtained in the body of the boat 
makes this attachment particularly applicable to small 
sized boats. 

This invention has been patented by Mr. T. G. Ed
�ondson, of Tarpon Springs, Fla. 

• , .  I .  
" IMPROVED GRAIN CONVEYER. 

Beneath the bolting chest is a hopper for carrying 
- the product to the conveyer box. To the shaft of 

the boIt. is keyed a cam of suitable diameter to effect 
one or more strokes of a lever at each revolution of 
the shaft. The lever is fulcrumed to an offset which 
may be adj usted to regulate the stroke. The con
veyer shaft is held in bearings formed centrally in 
the ends of the conveyer box, and is given a recip-

'_iiiiiiiiiiiiiiiii_iiiiiiii� 1 .  

HENDERSON & CONGER'S IMPROVED GRAIN CONVEYER. 

operate it, while it may be driven from any point on 
the shaft where it is most convenient. One or more 
conveyers may be driven at an angle, or parallel with 
each other, or both, the power being applied to but 
one shaft. The arrangement of the levers b y  means of 
which one shaft communicates its motion to another, 

I placed parallel with or at an angle to it, is clearly 
. shown in the engraving, Fig. 3. The shaft may be re
ciprocated by a pulley provided on each side with 
wedge-shaped blocks which alternately engage pins 
projecting from the shaft, the pulley being turned by 
a sllitably arranged l;Jelt. 

This invention has been patented by Messrs. G. W. 
Henderson and J. C. Conger, of Columbia, Mo . 

... ' 0 1 . 
N ew Yolllk Groceries. 

" That is not coffee, " said the reporter. 
" Who said it was ? "  replied the jolly, rosy cheeked 

grocer. " Are there any marks on it to indicate that 
it is coffee ? "  

" No, not particularly ; but it certainly looks like 
coffee, and tastes entirely different. " 

" Ah, you have hit the nail on the head, "  continued 
the grocer, with a smile. " It would not do to let every 
one know it, as it might shake people's confidence in 
their grocery store. The bag, a few beans from which 
you haNe just tasted, contains an imitation of coffee. 
It is nothing more than flour, and poor flour at that, 
which has been shaped like the coffee bean and baked 
brown. If you will take a genuine coffee bean in your 
hand and put it alongside the imitation, you can see 
that there is a difference in the color. The shape is 
also different, hut that is nothing, as the various kinds 
of coffee vary in shape and size. The flavor, of course, 
is not there, but the way the imitation is sold does not 
require its presence. The grocer is not a foolish man. 
He does not sell these flour beans for coffee. This 
would give the business away. But when trade is dull, 
and the grocer must have something to occupy his 
mind, it is a pleasant recreation for him to mix a 
quantity of the flour beans with the genuine coffee . 
Then it cannot be easily detected. Only just enough 
of the flavorless bean is used to make a little profit. 
This is not q uite one-half. When the honest house
wife who buys whole coffee so as to get it pure grinds 
up this mixture, and the odor, steals out froUl the mill, 
her eyes snap, and she laughs at the people who are 
foolish enough to buy the coffee which is ground at 
the store, and can be easily adulterated. The taste of 
this compound is not u npleasant, and it will not in
jure any one. Even the baby can take it with impu
nity. If the coffee were drunk plain its weak:r;tess would 
be noticeable, but being usually taken with milk and 
sugar, the fraud is not detected. Years ago all the 
coffee was ground in the grocery, but adulteration was 
carried on so extensively tIlILt the practice was estab-

l lished of buying the whole bean. This led some in" 

I ventive Yankee huma.nitarian, who believed that too 

I much coffee is bad for the nerves, to bring out the flour 
bean. * 

.. Here is something else interesting. See these 
beautiful samples of doves and peppers. Imported ? 
Well, no, not ex'tctly. They are home-made to suit 
the trade. They look good, but there is little flavor to 
them. Some one thought it was a shame to waste th� 
beautiful and nourishing cocoanut shell ,  and conceived 
the idea of heating it and then grinding it to a fine 
powder. This, when artistically mixed with various 
kinds of o ils, makes a good spice for pies and other 
good things. It is a growing industry, and well pa-

, tronized. Some of this powdered shell, after being 
flavored and made into a stiff paste, is pressed through 
moulds into the shape of peppers and cloves. These, 
mixed with a q¥ntity of the genuine article, give about 
all the flavor that it is safe for a person to take, and the 
grocer does not lose anything, but goes on paying his 
pew rent and building rows of houses the same as if 
there were a little cream in the cheese, a small quantity 
of sugar in the glucose, and a taint of butter in the 
oleomargarine."-N. Y. 1'ribnne. 

rocating motion by the lower end of the lever, as - , . ,  • 
shown in Fig. 1, which shows the conveyer ap- Dlphtllel'ia and Manure Heaps. 

plied to the bolting chest. A series of flights are SUS- I M. Ferraud, Lyon Medical, traces the relation be
pended from the shaft at equal distances apart. tween manure heaps and rural epidemics of diphtheria. 
These flights are formed with a central recess in the On one occasion the disease a ppeared the day follow
top to receive the shaft, and their top edges are bent ing a general street cleaning. He argues that manure 
over to form hinges to receive a pin that passes through should be kept in closed wells of stone, glazed with 
holes in the shaft. Attached to the back of each bitumen, so constructed that the fluids filter away 
flight is a bracket, Fig. 2, provided upon its extended from the solid matter. 
end with a U-shaped stop, which bears up against the * Notwithstanding frequent denials, the American Analyst positively 
shaft and holds the flight in a rigid vertical position states that it has seen these. imitation coffee beans. 

This simple fastening, which may be applied to lace 
pins, brooches, and hair ornaments, is so constructed 
that the pin is not liable to become accidentally un
fastened. The free end of the pin, which is hinged to 
the body in the usual way, enters a recess in the upper 
side of a socket attached to the body, as clearly shown 
in the engraving. Thll exterior of the socket is screw
threaded,  to receive a milled n ut. After the point of 
the pin has been plaeed in the socket, the nut is screwed 
toward the pin, so as to cover the recess, and thereby 
most effectually prevent the removal of the pin. The 
turning of the screw in the opposite direction uncovers 

COOPER'S SAFETY FASTENING FOR LACE PINS, ETC. 

the recess and allows the point of the pin to be re
moved. 

This invention has been patented by Mr. C. A. 
Coopjr, of 5 Union Square, New York city. 

• I .  I .  
Supplementary R udders. 

In narrow canals, where the depth of the water does 
not considerably exceed the depth of immersion of the 
vessel, it becomes a matter of difficulty to steer large 
ships, and damage has, in consequence, repeatedly re
sulted in the Suez Canal. To overcome this difficulty, 
it has been proposed to increase the surface area of 
rudders, and for this purpose Decerfz has introduced a 
supplementary rudder, which consists of an additional 
piece attached to the rear part of the rudder by means 
of iron hoops and bolts. The supplementary rudder is 
attached before the vessel enters the canal, and re
moved upon leaving the canal. The vessels of the 
Peninsular and Oriental Company have employed this 
supplementary rudder with considerable success. 

... . .  I "  
SANDPAPERING AND POLISHING MACHINE. 

The accompanying engraving illustrates a sandpa
pering and polishing machine, which is the invention 
of Mr. T. B. Marshall, of Si dney, Ohio. With this ma
chine either a flat, oval, or concave surface can be 
sandpapered and polished with the grain of the wood. 
To the peripheral face of the wheel, which is of any 
suitable size, say 24 inches, are secured springs shaped 
as shown in Fig. 2, and placed as close together as POH
sible. A band of felt is placed about the springs and 
held in position by a strip of sacking or canvas, the 

MARSHALL'S SANDPAPERING AND POLISHING MACHINE. 

edges of which are c(�rded. This strip is held in place 
and prevented from" creeping by hooks secured to the 
side of the wheel by nails . .  The san dpaper is applied 
so as to rest smoothly upon the peripheral surface of 
the wheel, the edges being bent over and crimped and 
secured to the sacking by safety pins. The wheel is 
mounted upon a shaft driven in any convenient way. 
The work to be smoothed and polished is pressed 
against the surface of the rapidly revolving wheel. 
This machine has been practically tested, and has 
given most satisfactory results. 
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THE GREAT GAS METER OF THE CONSOLIDATED GAS CO. motion, by a trai n of idle wheels, is carried above the itive steam engine. It is fitted with It perfora.ted cork 

(Continned jl'om /i1'8t page.) water line, where a spind le attached to a working gear and to. the co:k a tube is ad apted, bent into the form 
pass through it. As it forces its way in, it causes the wheel passe!' through a stu ffi u g'  box in a recess i ll t h e  shown in the cut. Its end is sl ightly drawn out , form
llIeter to rotate. This gradual ly  carries the inlet hood front head of the meter. Hellce the Illotion is carried I ing a large jet. The flask i!! half  ti l led with water. A 
al'ound until  it is immersed in watel·. No more gas through the long train of wheels, each successi ve one circular piece of wood, about six inch es in diallleter.ltud 
can enter the compartment ; in other words, it is full rotating at one-tenth the rate of its predecessor. Thus an inch thick, is  pro vided , through w h ose center a hole 
of gas. But j ust as this immersion O<lcu rs, the outlet if one index rotates o nCE· around its dial for 1,000 cubic is  made. This hole must be large enough to admit the 
hood comes out of the water, thus gi ving the gas a way feet, the next one is reduced to one·tenth that speed, neck of the flask freely, so that the board will rest 
to escape from the drum. As the dru lll rotates, the gas so that one rotation of this next index indicates 10,000 firlll l y  upon its shoulders. The hole may with ad van
is fo rced out. and the next d ivision fills. In each rota- cubic feet. Each d i al is divided into tenths of a rota- tage be chamfered or countersun k on one side to fit. 
tion the fOU l' di visions  are successi vely fil led and emp- tion, so ·that the first dial men tioned above would be A round bottom flask is recommended, because it will 
tied . Each one is an Archillledes screw, beginning and di vided into su ccessi ve hundred s  of cu bic feet. stand direct contact of flame when it contaius water. 

The meter was erected by the Alllerican Meter Com
pany, of this city, to whom belongs the honor of being 
the makers of the largest llIeter in the world. The 
iron work and casting of the case were executed at 
the Continental Iron Works of Brooklyn, N. Y. 

Importllot E l ectrical Paten' DeCision. 

METER DRUM. 

An importa),lt de(lision was not long ago rendered in 
the Chancery Division of the High Court of Justice, 
London, before Mr. J ustice :JIil orth , in the suit of Abra
ham Van Winkle, of Newark, :N. J.,  U. S. A. , 1)8. 'ViI- , 
] jam Alexander Carl yle, of Birmi ngham, E n gland. 
This was a su it for infringement of dynamo·electric 
mach ines for electro plating, o wned by the said Van 
Winkle, of the finn of Hanson, Van Winkle & Co. , .' 
Newark, N . .T . ,  and has beell, some time pend ing in the 
E nglish cou rts. An interim decree for inj nnction hav
ing previously been granted, it has now been made 
absol ute-the defendant being restrained d uring the 
conti nuance of the letters patent or any extension 
thereof from making or selling any magneto-electric 
l llach ines under or in accordance with or in violation 
of the l etters patent on which the suit was brought. 

en d ing in ahout the same plane, but on opposite sides 
of t he ax is and opposite ends of the drums. 

The water  level, it wil l  be seen,  deterlll ines the capa · 
ci ty of the '  d l'Ulll .  Hence it must be preserved con
stant. This constancy in the meter we are descriiJing 
is secured by an overflow. Water is continual ly run
ning i ll and ont of the Illeter through an overflow pipe 

The fi rm of Hanson, Van Winkle & Co. were the fi rst 
introducers of dynamo-electric machines in this coun
try, and the above decision is l ikely to have consider
able  in fiuence on the sale of their new machines, both 
here and abroad, as this is  considered a test suit. 

The invention relates to the radial construction of 
the armature aud the use of a governor to prevent re
versal of the current. 

of proper height . - , • , • 

It is al so necessary to force the gas to go through the THE CAPILLARY SIPHON-HERO'S ENGINE. 

d ru lll , and not aroun d i t. The rear end of the cylinder T. O'CONOR SLOANE, PH.D. 
of the d l'U lll is carried out a short d istance, and closed In the last article of this series we descri bed sOllle ex-
wi th a p late, solid exeept for a hole in its center. peri iuents with capillary si phons, em phasizing the fact 
Th is  hole is completel y i m mersed in the water. The that capillary force ceases to operate as soon as they 
inlet pi pe runs t h rough this hole under the water and become fu lly charged with water. A si lll ple experi
curves up into the s pace above the water. Thus the ment appears in the cut, showin g how a boat could be 
gas cannot go around the drum. The cap is shown sunk by a si phon of this  description. It is conceivable 
partly  in  sect ion in the small drawfng, half being that a sail hanging over the side of an open boat into 
broken away. Referring to the dra wing, the top of  I the water,. its inner end reaching to the bO

. 

ttom of the 
the drulII is moving toward the spectator. The gas is boat, might fill it. The sai l would first become 
enteri ng by the curved pipe in t.he center of the back charged with water by capil lary act ion, and then, act· 
of the case. It is carried within the cap, the pipe ing as a si phon, would draw water over the sides and 

INDEX TRAIN. 

into the interior. 
For the experiment, two vessels are needed. They 

are preferably of glass. One must be large enough to 
contai n the other, with some space to spare. The large 
vessel is  filled with water. The small one is floated in 
it. If  the latter tends to cant to one side, a few bits of 
lead, or cains, or even sand, may be introduced as bal
last. Thus armnged, the bottom of the inner vessel 
wi l l  be one or two inch es below the level of the water 
outside of it. A lamp wick, or strip of m nsIin, prefer
ahly well soaked with water, is next pl aced in the po
sition shown, care being tali;en to have the inner end 
reach well down toward or touching the bottom. The 
si phon action begins very soon , and water gradually 
collects i n  the fl oati ng vessel .  This does not interfere 
with t.he  si phonage by raising the level of the con
tai ned fluid, because very nearly as fast as it rises the 
vessel sin ks. Thus the difference of level is maintained 
al most constant, except for the sl ight" floatative effect of 
1;h e add itional portion of the glass sublllerged. The 
operat ion continues until the edge of the glass becomes 
even with the surface of the water on which it floats. 
The water suddenly rushes in an d the glass sinks. 

If a good quantity of lll u;lin is  used, the glasfl will 
si n k in a few I ll i n u tes. By the usa of a iamp wick the 
operation ,vi I I  be somewhat prolonged. 

The poi nt  made about .the approximate constancy of 
the d ifferen ce of internal and external l�vel is  an inter� 
esti ng feature of the experiment. It .recalIs the old 
problem about the level of water in a vessel in which a 
lum p  of ice is floating. The question is, how the level 
is affected by the melting of the ice. Assuming the 
temperature of water and ice to be about 32° F., the level 

passing through the imm ersed aperture in its cen- wil l ,  of course, remain constant while the ice floats in 
tel'. The cO i l l partment llIarke<l C has j ust filled it and after i t  is melted. 
with gas. The opelli ll g  of  its inlet hood at B has I n  the other il l ustration is shown a simple way, of 
gone below the watel', so that no more gas can enter constructin g a react ionary steam engine. I t  is on the 
it, whi le  its contents  is escaping th rough t h e  aperture princip le used in the Barker's mill, already described 
of the outlet h ood at D into the  case, E, and thence in thi!' paper. Steam is generated and driven out of 
by t h e  outlet p i pe i n to t h e  Illain.  Mean whi le  gas is a n  apert u l·e. It nece�sarily  pnshes backward the tube 
enter i ll g  at A i n w  th e tlO l l l partlll ent next to and he- from wh ich it  i�sues, and the tube is  so arranged as by 
YOl l d  C, and is t ll r n i n �. the d l'U lll . The course of the 

I 
this backward 1l I0tion to cause a central body to rotate 

gas is i l l l � ;('ated by the  arrows. arou n d a fixed axis. 
I n  the n ext cut is shown the arrangem ent of the A round bottom flask, of about 150 cubic centimeters 

index train. A gear wheel is carried by the drum. Its ' capacity, is a convenient one for the boiler of tnis prim-

CAPILLARY SIPHON. 

The cork, after the flask has been passed through the 
apertu re i n  the board, is  put in posi tion in its neck, and 
the whole is  suspended by a silk thread , which should 
be as  long as possible. An alcohol lamp is placed under 
the flask and is lighted. 

In a short time the water begins to boil. A few drops 
of water are fi rst projected from the end of the bent 
tube, after which steam begins  to issue. As the jet of 
steam acquires strength , its reaction becomes percepti· 
ble, and the tube is driven backward by it, imparting a 
movement of rotation to the suspended apparatus. 
The velocity increases until the bottle and board whirl 
around at h igh speed. 

The circu lar board here comes into play in preserv
ing, by its gyroscopic force, the steadiness of rotat ion of 
the apparatus. It retains the flask in position over the 
lamp flame. Without th e board, the apparatus oscil
lates from side to side and cannot be well heatfld. 

For a suspension cord a sil k thread a couple of yards 

long may be used. A thread a foot long answers per
fectly, but as the flask ro1 ates, it becomes soon twisted 
or untwisted, and breaks ; but a long thread will ad · 

mit of several min utes' run ning before giving away. 
Owing to the small power of the reaction, it is not easy 

HERO'S ENGINE. 

to find an available swivel. The friction interferes 
with the speed. 

It might be sUPPo!3ed that the board would be burn
ed. But if the flam'e is made to impinge d i rectly on 
the glass, the board ·will not feel its effects seriously. 
It will not, of course, be heated except for a few min
utes at one time, and this will have little effect u pon 
it. The experiment in connection with the Barker'S 
mill is a good illustration of the identit.y of sOllie laws 

affecting l iquids and gases. It shows that b�th alike 
possess mass, ano. by their reaction , if caused to move, 
can generate a.bsolute force due to mass mov!l!d. 
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Geoloa-lc Dl8trl bu Uoll oC Natural Gas. * as to the exhaustion of the gas sands of Pennsylvania. 

Although natural gas springs are to be found in al- and the prostration of the manufacturing interests that 
most e very State in the Union, and in many States gas become dependent upon its use. It becomEls, however, 

Hallway Improvemellts Needed. has been obtained in wells sunk either for water, oil, a question of vital importance to the commonwealth 
To the Editor of the Scientijic American : gas, or as sol id  mineral prospecting holes, yet the occur- of Pennsylvania, and to every citizen interested in the 

The recent terrible railway accident on the line of rence of nat.ural gas is not dependent upon mere chance, -jnd ustrial concerns of the State, that the extravagant 
the C. , M. & St. P. Ry. Co. , n ear Rio, Wis. , sends a , as is popularly supposed, but is, as is  now beginning waste of gas that is now going on everywhere through 
shudder t�l1'oug? the entire .cou.ntry, and agai�, as �fter I to be recognized by both professional and practical out the oil and gas region 8ho�lld be stopped. 'I'he 
each prevIOUS dIsaster of this kmd, the questIOn arIses, men, a resu lt of special geological phenomena. action of the Philadel phia Company, which is now one 
Is there no way to prevent these dangers to which every The desire among our leading manufacturers to emu- of the largest natural gas companies in Pennsylvania, 
traveler is liable ? late Pittsburg has led to the sinking {)f lllanf wells in in shutting in the wells  all the surplus gas that is not 

As a step in the direction of greater safety, there are many localities in search of natural gas ; some of these needed, should be emulated by every indi vidual who 
two things which must be accomplished : wells being located and drilled undel· the direction of has pecuniary interests in gas wells ;  and it is a question 

1st. Some means m ust be found to stop trains even professional experts, b ut many more being located by that should be settled by our State Legislature, by COlll
more quickly than by the use of air brakes. This can persons who are ignorant of the conditions under pell iug all gas well drillers and operators to shut in 
probably be accomplished by an increase of friction, which gas has already been found,  and by " quack " the gas that is not needed. 
and it is for our inventors to say how this increased explorers, who often depend upon spiritualistic com- The discovery of natural gas in Ohio is the dawn of 
friction Illay be gained. By way of suggestion, I would municatiolls or the divining rod. a most im portant era to the manufacturing and indus-
ask if boxes of sand cannot be ·placed near each set of The literature on the subject of the geographical oc · trial interests of that State. This statement is worthy 
wheels ; the same to  be  controlled from the engine. I I currence of gas, except in areas contiguous to the Penn- of special reference here. Any com parison as to the  
bel ieve that by means of the a ir  bral<es the sliding of  sylvania o i l  regions, i s  very meager, and scarcely any- amount of gas that Pennsylvan ia and Oh io respectively 
the wheels is possible ;  i f  not. it might be made so. t.hing has been publ ished on the geology of natural wi l l  be able to produce in the fut.ure would be i(;j vidi
The presence of sand on the rails would then add ma- gas except that contained in the reports of the Pen n- ous, and i ll fact we have not sufficient evi dence upon 
terially to the friction. syl van ia Survey, of which Mr. Carl l has been the lead- which to base anv reliable concl usion. That there is 

2d. In order to do away with the horrors of a burn-

I 
ing author. In considering the geologic d istribution sufficient gas in Ohio, as well as i n- Pennsylvania, to 

ing wreck, other methods than those now employed of gas i n  the United States, I have not sufficient facts meet the demands of man ufacturers for a n u m ber of 
must· be. found f�r heating and lighting' pa.ss.enger cars. at prese�t in my possession to make a papel· on the years, and sufficient in llI any  locali t.ies to warl'ltnt the 
They IlIlght be lighted by the ul;e of electriCIty, though subject complete or exhausti ve. erection of new plants, there is  no doubt ; but still it 
that is not of so much im portance as the matter of l'he practical application of natural gas, in yarious is well to bear in mind that our gas supply is exhaust
heating. forms, in Western Pennsylvania has opened up a new i ble, and that in the main all the gas that we can hope 

It has been demonstrated oll ly  too often that flre era in fuel economy and the developlllent qf hea� and to obtain in the future now exists in  a gaseous form con
cannot be safely carried in passenger coaches, and it llIechanical power, and it becomes a practical necessity fi ned i n  our rock reservoirs. When these reservoirs 
is impracticable, in this northern country, to attempt for every cOllllJlunity where there is the slightest possi- are .emptied, our supply wil l have ceased. 
to heat the <?ars by steam from the engi ne. There is bility of finding natural gas to make a thorough and .. . . I .. 
on e  method, powever, which I think luight be employ- intelligent exploration for it ; and for al l other com- DECISIONS RELATING TO PATENTS. 

ed, viz. ,  the use of soda. It is a well known fact, llIunities, in which, from the geological cond i tions of U. S. Clrc n i t Co n rt.-N o .·tllern Dis t ri c t  o f I l l i nois. 

though of recent discovery, that soda when charged the underground structure of their region, it is im- POPE MANUFACTURING COMPANY V. OWSLEY. O WSLEY 
with steam is a .  source of great heat. Cannot th is  possibl!l for the rocks to contain gas in commercial V. POPE MANUFACTURING COMPANY. 

knowledge be practical ly applied for heating purposes ? quantities, to plan to manufacture a fuel gas. There IN'TERPRETATION OF LICENSES. 
I should think that metallic cases of soda might be ar- is no doubt in my mind but that the greatest ad vance Blodgett, J. 
ranged in a car, and, bei ng charged from the engine, to be made in the practical arts and sciences d uring Equity has jurisdiction to compel a discovery of the 
heat the car either by radiation or, perhaps bettel·, by I the next two decades is to resul t  from a practical con- num bel' of patented articles made under a license, 
the generation of steam in suitably a�ranged boilers. sideration of the question of the manufacture and uti l- where the licensee neglects or refuses to make monthly 
In the latter case, .the steam, after passmg around the ization of gaseous fuels, and the adaptation of plant reports as he has covenanted to do, and a covenant  to 
elr through pi pes, could be' discha:ged into t?e soda. I and machinel·y to the new fuel relations that I believe make a monthl y  report is, in fact, a covenant for a 
and thus a recharge from the engme be reqUIred less we are bound for economy's sake to establish. month ly  discovery of the work done under the l icense. 
frequently. FRANK HAYES. It is difficult to prescribe any fixed lirll its in the geo- 'Vhere a license does not purport to give an un l i lll i ted 

Minneapolis, Minn. ,  Nov. 15, 1886. logical scale to the occurrence of natural gas and petro- right to the use of the patent, but restricts. the right to 
leum. Every known rock, with the exception of the machines of certain de .. criptions, when l icensee makes 

Paris Cemellt. eruptive rocks, is known to contain the remains of 01'- machines not in con formity to his license, but within 
A new cement, cal led " cement de Paris, "  has been ganic matter (vegetable and animal) ; and since the the patent, he not only violates his express covenant 

introduced in France, the inventor and manufacturer leading �eologists agree in the opinion that both oil not to do so, but violates the patents. 
of which is 1\1. Vall i n , the director of a French cement and gas result  from the decomposition of organ ic re- A l icense provided that licenser may terminate it by 
works, the Gypserie de la Gare. The new material is mains, it is quite possibl e  to find gas and oil in rocks of notice in writing. He sent a postal card to I icemees, 
stated to be at least equal , if not superior, in quality any geological age-in some rocks In commercial quau· reading : " Your royalty return for February has not 
to the English article, while it  can be sold at the rate tHies, and in other rocks in quantities so small as to be come to hand. Fai l ure to forward same within five 
of 2s. 6d. to 58. per .cwt. This material is said to pos- i only of scientific interest to the geologist and mineral- days from March 10 subjects your license to revoke
sess durabi lity and the cold appearance of marble, ogist. ment. " Held, that this paper fel l  far short of a notice 
and a wall rendered, floated, and set with it becomes Next to the necessity of having a sedimentary rock in writing of a revocation or termination of the l icense. 
impermeable  to moisture. It can also be polished, in which animal or vegetable remains of past geologi- Licensees under patents covenanted that they would 
and made to present an elegant appearance. In the cal ages have been buried, the presence of gas is de- not dispute or contest the validity of the same or of 
usual method of manufacturing cement, it is general ly  pendent u pon the existence of a porous or cavernous complainant's title thereto. Held, that as long as the  
found very difficult to obtain a thorough burning of  , rock, to serve as  a reservoir to nold the  gas, and an licenses remain in force defendants are estopped by 
every p iece of clay or stone ; sometimes the surface of I overlying impervious rock roof to confine the gas. The the terms of their agreelIlents from denying the valid
it is burnt too m uch and the center too l ittle or not l othel. necessary conditions for the occUl'rence of gas ity of the patents in q uestion. 
at all. The resul t  is that, after the clay or stone is , are more dependent upon the forces to which the strata The mere fact that the o wner of a patent alleges an 
crushed , it contains a considerable quantity of u n- I have been subjected, and the resulting geological infringement, a:ld threatens suit. unless a settlement is 
burnt grains, which play the role of an inert material, structure, than upon the age of the rocks thelIlsel ves. made with him, cannot be held to make such settlement 
and which people pay for as cement. In order to avoid The tendency among practical oil and gas well drill- void for fraud or intimidation. 
this unequal burning, M. Vall in ,  instead of C1·ushing ers and operators to discover, in a new district where a The fact that defendants feared the result upon 
the material after, does so before placing it in the kiln. well may be drilled, the same section of rocl<s as is their business of a suit for infringement of patents, 
A crushing m ill bl·eaks it into slIlall pieces, which are , found in an old d i strict makes it important that both and therefore settled and took a license, is no su pport 
automatical ly conveyed to a vertical cylinder mil l , ! dri l lers and operators should realize the fact, as proved to a charge of fraud in the procurement of the l icense. 
whence they issue ground to powder. This is i n  turn I by geological investigation, that no two wells can be Where a l icense was granted covering a large num
again automatical ly placed on sieves, which shi ft i t  put down, distant from one another but fi ve miles, bel' of patents, incl uding one which had al read y ex
into pans or ki lns heated by gas. A series of inclined more or less, where the same section of rocks may be pired, but wh ich l icenser o wned and l icensee had in
plates. ha\· i ng a gyratory motion, agi tate the powder found in both wells. fringed, and there was no proof that it was included 
ill each of the  pans, and thus render every particle of Al l  the oil and gas horizons in Pennsyl van ia  are by the licenser in bad faith, held not enough to taint 
it amenable to the action of heat. Final l y, a mechani- located in sandstones and shales, from the POI·tage up the transaction as f l·a udulent. 
cal arrangement conveys it to sael<s, w hich a man fill s  to and incl uding the Coal Measures. In Ohio. the oil The date or d u ration of a patent is a matter of publ ic 
as the powder arrives. The whole operation is thus I and gas horizons are i ncluded i n  the Paleozoic strata record, of which a l icensee is as lUuch bound to take 
contiuuous and automatic, which of itself is a great from the Upper Coal Measures down into th e '.rrenton notice as the licenser. 
advantage. But sti l l more important and appreciable . Limestone. In New York, where natural gas is more I A l icense under patents is not affected hy the fact 
is the fact that all the particles of the cement are tho- :  general l y  d i st ributed, as indicated by gas spri ngs, than that i n  a suit between other parties the patents have 
roughly burnt. M. Val l in  estimates that his method in either Pennsy lvania or Ohio. but where much less been adjudged void where the l icensee has agreed not 
enables him to effect a saving of. about 30 per cent over ! has been found in cOlU mercial q uant.ities, the gas hori- to contest their val idity. 
those ord inari ly adopted. Besidt,s the hOlllogeneity of ' zons are found in the formations from the Chelllung Where l icensee under a patent agree!'! not to c<1htest 
the particles, the other advantages claimed for thiS : d own to the Hudson River Shales, inclusive, with the its val id i ty nor licenser's title, he cannot urge want of 
cement are i ts great whiteness of color, durabil ity, and , possibility that some may be found in the Trenton patentabil ity nor all Y  q uestion save that whether his 
freedom from l iability to unequal shrinkage, which I Li mestone. devices are covered by it. 
causes fire cracks. On account of the inti mate connection existing be- Where the al ternati ve to settle a claim for infringe-

• • • I .. tween oil and gas, it is reasonable to suspect the exist- ment or l i tigate is fai rly tendered to a party and he 
Tile New Wate.' T u n nel. Chica go. ence of natural gas in al l sandstones producing oil. chooses to settle, he cannot afterward retreat from the 

The work on the new lake tunnel at Chicago is pro- The amou nt of gas that i!< at present flowing from settlement merely because some other party has suc
gressing rapidly. The men work in three shifts, of .e ex plored sands in Pennsylvania is probably two or cessful ly conteste€{ the val idity of the patents. 
eight hours each. 'I'he first dig the hole about 10 ft. three times greater than is req uired to meet all present W here a license incl uded a large num ber of patents, 
in dia meter, through clay. at the rate f)f about 1 8  ft. per I demands. With an appreciation of this fact, and of and provided that licensees sh ould pa.y a stipulated 
day, the second trim it up and wall with plank!', and I the possibility of �xtending the gas pools and develop- I royalty on al l machines made by them " embodying in 
the thil·d lay a circular wall of bricks in cement, 12 in . ing new ones, very little alarm should be entertained I their construction or mode of operation the inventions 
th ick. The tunnel is left a I;Ihade over 7 ft. in  d iame- and im provements shown and descri bed in each, al l ,  or 
t th I I l t d · th t Th ·s ·Il be * Abstract from the Engineering and Mining Journal of a paper read 

I either of said letters patent " held that so long 11.15 er, e w �o e p as ere WI cemen . I WI . at the St  .. Louis Meeting of the American Institute of M ining Engineers. . . . ' . completed 1Il about five weeks, and the whole work 1Il ,  last October. by Cbarles A. Asbburner, Geologist in charge Pennsylvania lIcensees used either of the patents they were lIable to 
about three months. . .. I Survey. pay the royalty named in t he license. 
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DEPREZ'S GALVANOMETER: ter) silver wire from the hook above, and is . .  connected I iron cylinder, B., are clearly shown in' 

'Fig. 3, which is 
BY GEO. l!I. HOPKINS. by a similar wire with the hook on the spring below. a horizontal section taken through those parts. 

To rivet scientific facts in the mind, study and prac- The npper wire is 2M inches long between its connec- A glass shade protects the delicate parts of the in. 
tice must proceed together. This is especiaIly true in tions, the lower one 2% inches. strument. The two binding posts which are outside 
electricity, where a multitude of conditions are imposed The !!ides of the rectangular coil are flat, being about of the glass shade are connected under the base with 
for every phase of the subject. % inch thick and fog inch wide. The resistance of the the brass column and the spring, so that the current 

No one can go very deeply in the study of electricity coil is 150 ohms. The silver hooks are connected with i passes from one binding post to the column, thence 
without reaching the subject of electrical measure- opposite ends of 
m ents ; certainly very little can be done in this dire� the coil, in the 
t i on without a galvanometer of some kind. Among manner shown in 
all  the galvanometers yet invented, there is perhaps Figs. 4 and p. 
none possessing all the good qualities of the one snown Each hook is pro
in the annexed engraving. It is very simpie ; the mao vided with a flat 
terials are inexpensive , no great mechanical skill is reo head, which is se
quired in its construction ; and its sensitiveness and ac cured b e t  w e e  n 
curacy are sufficient for the req uirements of most elec· two thick plates 
tricians. Besides all this, it is perfectly " dead beat, "  of mica, the shank 
so that no time need be wasted in waiting for the in.- of the hook pro
strument to come to rest. jecting throttgh a 

Fig. 3.-HoRIZONTAL SECTION OF MAGNET, COIL. AND CORE. FIGS. 4 and 5.-DETAILS OF DEPBEZ'S GALVANOMETER. 

This galvanometer is the invention of M. Deprez, of hole in the outer 
Paris, France. It consists essentially of a rectangular mica plate. Each 
coil of fine wire, suspended on strained torsional wires pair 0 f m i <l a 
in a strong magnetic field. 

. 
plates is secured 

To - the base is secured, by means of angle plates, a in place on the 
compound U-magilet, 7 Inches high, formed of three I coil by a winding 
steel magnets, one-quarter !Dch thick, 'secured togeth- of silk,  which is 
er and to the augle plates by bolts. The distance coated with shel· 
betweeh the inner faces of the poles of the magnet is IT'll' lac varnish to pre
inches. Two and three-q uarter inches behind the center vent the plates 
of the magnet a brass column rises from the base, and from s l i p p i n g. 
is provided near its center with an adjustable brass arm, The hooks are 
supporting at its outer end, and exactly in the center arranged �xactly 
of the space between the poles of the magnet, a hoIlow in the middle of  
soft iron cylinder, 2}.4 inches long, I-;f]l' inches in ex- the  ends of the 
ternal diameter, H inch in internal diameter. The coil, so that when 
top of this cylinder is even with the upper ends of the the coil is sup
magnet. To the top of the brass column is secured, at ported in the po
right  angles, an arlll that extends over the hollow iron sition of use by 
cylinder, and is provided with a vertical sleeve, in  the silver wires it 
which is clamped a rod having on its lower end a will  oscillate free
small silver hook, arranged axially in l ine with the iron ly between the 
cylinder. poles of the ma�· Fig. 2.-ARRANGEMENT OF GALVANOMETER AND SCALE. 

To a block attached to the base, opposite the center net and the iron 
of the magnet, is secured a tapering spring, y\ inch cylinder. The terminals of the co"il are soldered to the 
thick and 3% inches long, carrying at its free end a silver hooks. The upper hook is made a, little more 
small silver hook, which is arranged in line with the than a half inch long, to receive a small concave mirror 
axis of the iron cylinder. (as shown in Fig. 4), which is secured in place by ce-

A rectangular coil of No. 40 silk-covered copper wire, ment or wax. The mirror has a focus of 30 or 36 
large enough to swing freely over the iron cylinder, is inches. 
suspended by a hard-drawn No. 32 (0 '008 inch in diame- The relation of the magnet, A, the coil, 0, and the 

Fig. 1.-]1(. DEPREZ'S " DEAD BEAT " GALVANOMETER. 

down the upper silver wire, then through the coil, the 
lower silver wire, and the ,spring to the other bindiftg 
post. 

The silver wires are placed under considerable ten
sion, and the coil is adj usted to a central position by 
turning the hooked rod at the top of the instrument. 

When an electrical current is sent through the coil, 
it tends to assume a position at right angles with a 
line joining the two poles of the magnet, the amount 
of displacement of the coil from its normal position de-, 
pending oil the strength of the current. As the deflec� 
tion for a very light current is small, a beam of light 
reflected from the concave mirror is employed as an 
index. The scale is arranged as shown in Fig. 2, the 
light being projected from a lamp, supported at the 
proper height behind the scale, through a slit below, 
the scale and on to the concave mirror. The mirror reo; 
flects the beam on to the scale. The mark at the cen-, 
ter of the scale is 0, and arbitrary num bers, running up, 
ward regnlarly, are arranged on the marks on opposite 
sides of O. The common paper scale used by draughts-, 
men answers for this purpose. 

When the coil is at rest, the light spot remains at the 
center of the scale ; but when a current passes through 
the coil, the beam moves steadily forward and stops 
without oscillation, the distance through which it 
moves depending of course, on the strength of the 
current. The coil is returned to its normal position by, 
the spring of the sil ver wires. 

By employing shunts in the usual way, heavy cur-; 
rents may be measured by the aid of this instrument. 
The sensitiveness of the instrument is so great as to in, 
dicate a current when the ends of two No. 1 8  copper 
wires connected with it are placed on opposite sides of 
the tongue. 

The coil is carefully wound over a form covered with, 
paper, each layer of wire being varnished with shel. 
lac varnish as the work of winding progresses. When 
the coil is complete, the coil, together with the forlll , is 
heated in a warm oven until its val'nish becomes hard 
throughout the coil . 

The concave mirror may be purchased from the 01'-. 
tician, or a very fair mirror may be made by cutting a 
small disk from a double convex spectacle lens of 60 or 
70 inch focus, and silvering it. A. simple and quick way, 
of silvering a small surface consists in scraping from, 
the back of a piece of ordinary looking glass all of the: 
sil vering, except a patch of the size of the mirror to be; 
silvered. A small drop of mercury placed on the patch 
soon loosens it, so that it may be slid from thp. glass and 
transferred to the disk. The disk must be perfectly 
clean. After ·the patch is in position on the disk a. 
piece of tin foil is placed on the back of the d isk, 
pressed down firmly, . and allowed to remain long 
enough to absorb all of the  surplus mercury. It  is' 
then remoyed, and the transferred silver will be found 
adhering strongly to the disk. 

The various dimensions above given are taken from 
an almost exact copy of a Deprez galvanometer made 
by Carpentier, of Paris. The copy ?perates admirably. 
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It is probable, however, that a considerable deviation 
from these dimensions might be made without serious
ly affecting the value of the instrument. 

• •  1 • •  

THE NEW SPANISH WAR STEAMER REINA REGENTE. 

Another magnificent vessel has been added to the 
Spanish navy, being a cruiser of the first class, Reina 
Regente, constructed on the Clyde, under the direc
tion of the Spanish Minister of the Marine, by Messrs. 
James & George Thompson, naval constructors. 

The principal dimensions of the Reina Regente are 
as follows : Extreme length, 335 ft. ; extreme width, 50 
ft. 7 in. ; depth, 32 ft. 6 in. ; normal draught, 20 ft. ; 
when load ed, 26 ft. ; normal displacement, 4,800 tOllS. 
She has t.wo screws, and triple expansion engines, which 
give 7, 000 indicated horse power for normal draught 
and 12, 000 horse power for forced draught. Calculated 
velocity of the vessel, 20U knots per hour. 

The hull is of steel, best quality, and is divided into 
compartments by means of water tight bulkheads. 
She has three decks, and is protected by armor varying 
from 3 to 4U in. The stem. stern, rudder, etc. , are of 
steel. She has a capacity of 1,200 tons of coal, sum.-

J titufifit �tutritau. 
The N e "W  Woodward (Jolliery. 

The greatest mine of the anthracite regions will be 
the new Woodward colliery near Wilkes-Barre. It is 
being developed by the Delaware, Lackawanna, and 
Western R. R. Company, who have a tract of about 
eight hundred · acres at that point. The main shaft 
was commenced in 1881, and is the largest opening 
in the anthracite fields, being 12 X 55 ft. in size. There 
are four hoisting ways, one pump way, and an air way, 
the latter two being a portion of the southern division. 
The shaft is entirely timbered. As the surface is some, 
what unstable a rock foundation was found I).ecessary. 
and solid masonry four feet thick was . recently put in 
to a depth of nearly eighty feet. The shaft was sunk 
to the Red Ash vein, which was cut at a depth of ten 
hundred and forty feet. In going down to this seam, 
the sinkers cut through the same veins as are foun d in 
that vicinity, and in some instances the thickness was 
surprising. The array of coal in this shaft was pro
nounced the most extensive in the Wyoming region. 
The quantity of water in this opening is very great and 
will require three Knowles pumps to keep it elear. The 
air shaft is located about one hundred yards from the 
main opening. The shaft is 10 X 37 feet in size, has two 
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capacity will be 3,000 tons per day. In order to furnish 
a foundation for the breaker, a large creek was turned 
inland about seventy feet for quite a distance, at a 
great expense. The gangways of the mine will be 
opened up as soon as a place can be arranged to stock 
the coal. The colliery will probably be in full.working 
order within a year, and employment will be furnished 
about twelve hundred hands. The surface buildings 
are nearly all contracted for. The head house of the 
main shaft is one hundred and one feet high, and is 
j ust completed. W. H. Storrs and T. H. Carey are the 
superintendents of the mine.-Coal Trade Jonnwl. 

.. .  e . •  
Ingenious Financlering'. 

One of our foreign contemporaries relates the follow
ing m ethod adopted by the people of Guernsey for 
providing themselves with a new meat market, which 
they very much needed, but had not the means at 
hand to pay for it. But they were determined to have 
the market, so £4, 000 was voted to defray the cost, and 
notes were issued by the authorities for that amount, 
and were guaranteed on the " whole of the property of 
the island, said to be worth four mil lions. " A singular 
provision was introduced, which rendered these notes 

THE NEW SPANISH WAR STEAMER REINA REGENTE. 
cient to drive her a distance of 12,000 to 13, 500 knots. hoisting ways, and cuts the Red Ash vein at one thou
She is provided with electric lights, telegraphs, and sand and three feet. This shaft is timbered, and now 
all the latest accessories for a vessel of the first class. remains idle and full of water, pending surface im
She carries twelve small boats, of which three have provemants. 
steam. Her armament consists of four Hontoria cag- Two immense ventilating fans of about forty feet in 
non of 7 in. ,  six of 4}4 in . ,  six Hotchkiss guns, and va- diameter are to be constructed for th ese shafts. For 
rious other repeating small arms. She has five torpedo the first hois.ting ways of the main shaft, first motion 
tu bes-two in the bow, one in the sterp, and one on engines of 24 in. cylinders and 48 in.  stroke are now be
each side. ing arranged, while those for the lower hoisting ways 

Our en graving shows a general view of the Reina Re- are direct acting. with 24 in. cylinders and 60 in. stroke. 
gen te, also a plan of her battery deck.-La Ilnst1'aeion The two conical drums are 14 and 16 ft. in diameter. 
Espanola. Engines of the Rame size as those at the main opening 

• • • are being located at the air shaft. Over thirty cylin-
(Jlllcago Cable Roads. drical boilers will be required to furnish the power for' 

The North Chicago Street Rail way Company has the vast amount of machinery of the mine. The guides 
laid one mile of tunnel on Clark Street for the new are now being inserted in the main shaft, and about 
ca ble line. The tunnel is of steel and continuous, and three hundred and fifty feet of water still remain to be 
the manholes, which are of new pattern, are placed pumped out, when the sump will be cilt in the Red 
ev�ry 31U feet. � 9 inch sewer pipe, opening every 300 Ash vein. Lodgments will be cut for the Knowles 
feet into the main sewer, is laid between the tracks, pumps, three being required for each orifice. The im
into which a pipe runs from each manhole, affording mense trestling from the main shaft to the site of the 
complete drainage. The engine to be located on Clark breaker is nearly completed . It  is nearly six hundred 
Street, near Division, is to be of the Corliss t.ype, 2,000 feet long, and at one point is over one hundred and 
horse power, and built by Messrs. Robt. Wetherill & thirty feet h igh. The foundations for the immense dou
Co. , Chester, Pa. The winding machinery is of new ble winged breaker are being constructed, and have 
design, with a comper.sating arrangement to take up the appearance of being natural terraces. The breaker, 
the wear on the drums. The pulleys which carry the which is to be commenced at once, will be one hundred 
cable are 18 inches in diameter. feet wide, will consume 1,150,000 ft. of lumber, and the 

worthless outside of Guernsey, and so they were 
never exported. They were one pound notes, and were 
numbered from 1 to 4,000. With them the contractor 
was paid ; he paid his workmen il,l- the same money, 
and those that supplied him with materials. Trad es
men took them for goods, landlords for rent, and the 
authorities for taxes. " In due season , "  to q uote from 
Jonathan Duncan, . .  the market was complete. The 
butchers' stalls, with some public rooms constructed 
over them, were let for an annual rent of £400. At 
the first year of tenancy the States called in the first 
batch of notes, numbered 1 to 400, and with th e £4:00 
of real money recei ved for rent redeemed the £400 of 
representative money expressed by the ' meat market 
notes.' At the end of ten years all the notes were re
deemed tht:Ough the application of ten years' rental ; 
and since that period the meat market has returned a 
clear annual revenue to the States, and continues to 
afford accommodation without having cost a farthing 
in taxes to any inhaBitant. " 

. . 4 . 0 ,  .. 
Over Sixty-seven Miles an Hour. 

Ou Nov. 16 a Michigan Central train on the Canada 
Southern division, having on board a number of direc
tors and officials, ran from St. Clair Junction to Wind
sor Dock, a distance of 107 miles, in ninety-five minutes, 
being at the rate of over sixty-seven and a quarter 
miles per hour. 
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SOME ANCIENT INVENTIONS. 

More than two thousand years ago, Hero (or Heron), 
a philosopher and mathematician of Alexandria, in
vented the fountain shown in the ann exed engraving. 
This device, because of its antiquity as well as its si tn
plicity IWd completeness, is very interesting and in
structive. 

As represented in the engraving, it may be 'classed 
with toys, or at most regarded as only an apparatus 
for i l l ustrati ng a scientific principle ; bilt it is more 
than t.hi!!. It. is the progenitor of a number of modern 
inventions for raising water and producing air pres
sure. 

The curious feal ure of the apparatus is that it ap
parently causes the water to rise above its own level 
by its own pressure, but such is  not the case. Its ac
tion is due to the transference of the pressure of one 
column of water to another column of water at a high
er level, through the medium of a column of con fined 
air. It. is as truly a case of the application of external 
power as it would be if a steam air compressor were 
applied. 

The water to be elevated is contained by the upper 
bulb, which communicates at its lower side with the 

Fig. I.-HERO'S FOUNTAIN. 
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Hero's fountain. The apparatus is made of glass, to being reRtored to us by scientific research, and in reo 
illust.rate the princi ple on which it operates. It. con- cent years as well as the present. We now see the 
sists of a volute coil of tubing connected at its center diamond advertised in Illultitud inous branches of arts. 
with a hollow shaft comillunicating with a hollow We had occasion, in our issue of May 5, 1876, to refer to 
journal box, from which a standpipe rises. When this diamonds and their uses, since which they have been 
coil is turned in the direction indicated by the arrow, !!,rowing rapidly in favor for tri mming or tl'uing chilled 
water and air assume. in the coiled tube positions rela� iron, paper calender and porcelain rolls, emeTY wheels, 
tive to each other as sbown in the engraving ;  the sawing and tl"iUlllling stone, boring rock for tunneling 
water being arranged in a series of curved col umns on and prospecting Ulines, etc. 
one side of the center of the wheel, the air being corre- - • • , .. 
spondingly disposed on the opposite side of the center. The Vertigo of' the Knj a k .  

The height to which the water will be raised by this Mr. Hastrup, a physician of North Greenland, has 
machine is eq ual to the SUIll of the height, above their observed a curious affection that attacks the Esqu i
upwardly curved lower ends, of all the curved columns maux. Its name in the Esqu imau vernacular is the 
of water contained by the coil. It. will be noticed that equivalent of om' term " boat fright : "  but Danish phy' 
the pressure of one .curved column of water in the sicians call it . .  S vimm elhed i Kajak,"  or vertigo of 
coil is comlUunicated to the next through I the inter- the kajak (Hospitals Tidende, August 18, 1886 : Rev� 
velling air, � hich weighs practically nothing. intern at. des So. med. , Septem ber, 1886 ; Merl. Reco�·d). 

This machine was invented by Wirtz, of Zurich, in The disorrler is descri bed as fol l ows : An Esqui lll au, 
1746. while sail ing in his kajak u pon a perfectly cal l1l , s l l looth 

., In 1784 a machine of this kind was made at Arch- stla, is suddenly seized with a feeling that his boat is  
angelsky that raised a hogshead of water in  a min ute I tipping to one side. He j u m ps to the other sid e  to 
to an elevation of 74 feet, and through a pipe 760 feet perserve the eq uili brium, but  this onl y  mal,es mattei's 
long. " worse, and he abandolls  h imself to anxious a n d  eyeu 

At first sight this pump might be confounded with 
Archimedes' S-:lrew or with the tympanum or scoop 
wheel, but it differs materially from these in its ability 
to force the water far above itself by virtue of its 

,ur. ..... 'ullds : Their Origin, ForlDatlon, a Uses. 

have been OQjeets of interest bot 0 the 
ancients as well as they are at present to all cIa s, 
but more especially to scientists and savants, to whom 
even up to this present age, they are a mystery, as t� 
their origin or formation, Though known to be com
posed of pure carbon, Pliny, as well  as other ancient 
writers, seems to have been ignorant as to their char
acteristics, being im bued with more supersti tious ideas 
than a true practical knowledge or estimate of their 
powers of resistance, believing they could only be 
crushed by a previous bath of goat's blood. Persians 
give special veneration to the diamond, owing to their 

' I belief tha(they fell from the heavens at the earliest crea
tion of tha world. Others attrib ute them to be of celes
tial origin,  as aerolites, possessing electric light ; othel'S, ' 
again ,  believe them of vegetable origin, as SOUle are 
found with water cavities, also vegetable as well as 
animal matter embedded in them. Workers in them 
seem to have a more true and practical knowledge of 
them, and feel convinced they are more of a volcanic 
origin, and their surmises m ay be correct, by the recent 
discovery in South Africa, where most of the supply js 
derived from the bed or mouth of an exhausted 
crater. Also in the discovery, within the pMt half cen
tury, of its sister morphonic gem, called " carbonato, " 
which to an inexperienced eye (in some stages of its 
formation)' has the outward appearance of crystals of 
emery, and when brol{en looks like fractured hardened 
steel ; again, in other stages the appearance of porous 
lava ; but even to the wortier, as well as the scientist, 
thei r progressive age of formation still remains a 
mystery. It is impossible to say whether th� a bove is 
an old or young diamond, being an opaque com bination I of minute gray crystals, compressed together by some 
natural force into such a dense form and tem per as to 
make its sister lamellar and transparen t gem subject to 
its attrition ;' and an inval uable adj unct in the me· 
chanic arts. Again, we see the diamond in its transi-
tion state of formation from carbonato to that of. a 

Fig. 2.-WIRTZ'S PUMP. 

fountai n nozzle ,  and at its u pper side with the down- granular lamellar diamond flakes, and then progressing 
wardly cu rverl tube connecting with the top of the (if one Illay presume to so call it) into the opaque car
lower bulb.  A t ube con necting with the lower side bonacular form called borts (like rough molten balls of 
of the lower bulb extends  upward to the level of the glass), and when broken furnish fibrous splinters l ike 
upper bulb,  and term iuates in a flaring cup. asbestos, which are used for drilling holes in jewels, 

frenzied attempts to keep the boat from tipping. He 
can no l onger fish, and h is trouble does not cease until 
he gets in  sight of shore or of another boat. These at
tacks are not accompanied or  preceded by any mahise 
or nausea. There does not appear to be true vertiginous 
sensations, but there is rather an hallucination of the 
sense of eq u i l ibration. The disorder attacks the Es
quimaux when they are apparently in full health, and 
it is not accompanied with headaches, tinnitus, pal pi
tations, con vulsions, or paralyses. It may last a life- . 
titue, or go away as it COllIes, qui te suddenl y. It is a 
great misfortune to the patient, s ince he can no longer 
fish , and is practically an uuproductive meIll ber of 
society. The 41 isease has been attributed to the exces
s ive use of coffee and tobacco, but M r. Hastrup h as 
observed it in men who used neither of these sub-

The upper bulb,  having been fil led with water and etc. Finally, they verge into the lamellar transl ucent 
the lower bulb with ail', the fountain is started by and transparent state, having a cleavage like mica, of 
pouring a smal l quantity of water into the cup, which geometrical forms. Some of these crystals are formed 
by flowiug downward through the tube connected with other small octahedron diamonds embedded in 
with the cup exe;ts a pressure on the air contained the side facets. As to the uses of the diamond in va
by the lower bulb.  This pressure is equal to the rious ages and by different nations, they are undoubt
weight of the col umn of water in the tube. The air edly prehistoric, and might be classed i,n their uses 
pressure thus created is  transferred to the top of amon g the stone age. It  has been conceded by modern 
the upper bulb by the air col umn rising from the I savauts that they must have been used in the days of 
lower bulb th rough the tube connecting the two , the Pharaohs for something besides amulets. At a 
bulbs, so that the pressure of the wat6r column d e- meeting of the A nthropological Institute of London, 

stances. scen rling frOIll the cn p, less a very small allowance for not long since, by a reading before them, Mr. 'V. M. . 4 .  I • 
fdction, is effective iu forcing the water out of the Flinders had collected evidence in a tomb at Gizeh A Ten. lneb D I'u u /rh t Stea m boat. 

upper bul b through the fountain nozzle. that tools arIlled with jewels had been used in the A steamilOat has b"en bui l t  to navigate th 3 Ai le · 
�'he proper incl ination of the apparatus directs the form of sol id or tubular dril ls, as well as saws. The gheny River between Pittshurg aud Ki ttan n i ng,  a dis

water jet so that the water falls into the C,u p and re- lines in cutting stone with these tools leave an un- tance of 45 miles. Al though 142 ft. l ong an d  25 ft. 
places the water used in ereating the air pressure in mistakable trace of their workings, which no other bealll , she draws but 10 in .  of water. I t  has been near· 
the lower bulb. tool does. ly or q u ite twenty years since steamboat pacl{ets rau 

When the lower bulb is filled with water and the The u nfinished obelisk at the Egyptian quarries, on the Allegheny, and it has been bel ieved that the  
water has been entirely discharged from the upper which has been lying there for over 4,000 years, has con- rai l roads had crow{]ed them off fOI' al l t i l ll e, but the 
bu lb, the action of the apparatus ceases ; but it may tinuous spiral gl'ooves, behg of uniform depth, showing bui lder of the craft mentioned-th e Nellie Hudson
be agai u starterl by i n vert ing the fountain, al lowing the cutting edge of the tool was not in any wise i lll- believes that th ere is still a chance for a l i n e  of pl'Oper
the water i l l  the air bulb to run  into the upper or paired. Diamonds had different names in various Iy constructed boats, an d,  i f  th i s  first ven ture pays, we 
watel' bulb ,  then rightin� it and again pouring a little ages, among nations and tri bes. In the days of Solo· bel ieve he  intends to add other boats, and perhaps run 
water into the cu·p. mon, " samer " or .. shamer, " after the miraculous sOllie of them as far up as O i l  City. 

This device was employed during the last century stone-working worm of that name ; by the Egyptians, I There must be llIany streams navigable for steamers 
for elevati ng water in the mines of H ungary. auerchilis or chalazias ; Grecian, adalllas or adaman- of l ight draught like the abo \"e. It only requires a 

I n  Fi!&. 2 is shown an interesting modification of tine ; and by the Jews, iahaome, etc. Thus lost arts are little enterprise to make them available, 
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EXPULSION OF UNBURNED GUNPOWDER FROM currence is rendered visible. Each bright line pre- traces of metall ic substances. The miller admitted 
CANNONS. sumably ihows the path of a grain of incandescent thei r presence, but  declared that. he Ilould not account 

It has long been known by students of gunnery that powder. for it. Did he I1se magnets ? " Oh, yes, of conrse. " 
the com bustion of gunpowdel' in cannon, especially in In cannon of large cali ber, where heavy shells have Yet when he showed them to us, he found to his sur· 
those of short caliber, was imperfect. The result of this to be expelled, an instantaneous detlagration of the prise that they were either deficient in power or so 
fact is  that a quantity oC powder is blown out of guns powder is inadmissible, as it would strain the gun. The loaded with brol.en wire, nails. screws, etc. , as to be 
when fired, in grains, burning as it goes through the powder is made in large grains to secure slower igni- practicall y  ineffective. We have also seen rolls the 
air. The erosion of the bores of cannons is  probably tion, This avoidance of sudden ignition tends to surfaces of which were cut and scratched to an extent 
effected by this cause. In a recent article, Si l' Fred· cause the loss of powder we are describing. The length- which showed that they must have been regarded by 
erick Abel attri butes ero'sion to the act ion Q( gltli va- ening of the pieces is a step in the direction of avoid- I the miller in charge as fit receptacles for miscellaneous 
pors and liquid  products upon the heated surface of ing this troub!'et though of course increased weight hard ware ; and how he could expect them to remain 
the bore. 'When it is known that a large quantity of and awkwardness of the cannon results from taking it. in perfect alignment and parallelism under such treat-
powder is d ri ven out in the sol id forlll , itt! influence on .. I . '  • ment is quite beyond our powers of conception. 
the process of erosion sh ould not be lost sight of. In p ... te Cor Labeling. The demand, then, is for a device which will  do its 
muzzle load ers, where a consider'able  windage exis :-- 1 .  Tragacanth, 1 oz. ; gum arabic, 4 oz. ; water, 1 work well without constant watching and cleaning
above the  bal l .  the wear takes place in the u pper surface pint. Dissolve, strain ,  and add th ymol , 14 grains ; that is, some arrangement i n  which the magnets are 
of the piece. The p rod ucts are drh'en through the gap glycer'ine, 4 oz. ; and water to make 2 pints. Shake or automatical ly and regularly cleaned. These points 
wi t h  great vel oci ty, weari ng away the metal . II I  stir before using it. have been emhodied in  the " magnetic �eparator, " an 
breech l oad e r's, where the ",hot fi ts tightly, and there is 2. Rye flour, 4 oz. ; alum, � oz. ; water. 8 oz. Rub invention wh ich is al most in fal l ible in detecting and 
no such w i n dage, the wear is lIIore even ly  di�tri buted. to a smooth paste, pour i nto a pint 'of boiling water, arresting unwarranted metallic intruders. Once in It 
This h its gi l'en r i:e to a d i v ision of the effect iuto heat until  th ick, and finally add glycerine, 1 oz. ; and great while something will make its way past a sepa· 
" m nzzle · load i n g " and " breech load i ng " erosion. oil of cloves, 30 drops. rator and leave its lIlark on the roils, but a suitabl�' 

The 7 i nch gun. llI u_zze - load ing, and weighing 7 tOilS 3. Rye flour, 4 oz. ; water, 1 pint. Mix, strain ,  add protected, closed ",pout, l eading from the d ischarge of 
(English ord nance), began to fir'st show ot his feature of n itric acid, 1 drach m, heat u ntil th ickened, and final ly  the separator to tha first-break hopper, is almost cer
deterioration.  After fi r'i ng 600 rou nds it was seriously add carbolic  acid ,  10 minims ; oil of cloves, 10  minims ; I tai n to prevent such an occurrence. • 
inj ured . The heaviel' the  g u n ,  and consequen tly the aud gl ycer'i ne, 1 oz. Probably one·hal f  the magnets sold to mil lers are 
charge, the worsa the effect hal:< proved. The large 4. Dextrin, 8 parts ; water, 10 parts ; acetic acid,  2 practically  worthless for use in flour mills. When tested , 

ARTILLERY FIRING.-(From an Instantaneous Photograph.) 

amount of powder expel led in  the sol id form, even from 
smai l guns, and b u med ou tside the gun is clearly Rhown 
in the accom panyi n g  engravi ng. It su ggests strongl y 
how large It factor solid powder lllay be)n the scoring 
of gu n tubes. 

T wo in terestiJ ig photographs i l lustrating the pheno
mena attend i ng the dischar'g-e of ligh t battery pieces 
ha\'e been received through the cou rtesy of Mr. Geo. 
T. R u d dock,  of San Fr'ancisco, Cal . I"ight Battery K, 
U. S. Art i l lery, stationed at the Presidio in San Fritn
cisco. takes ann ual practice m arches: D uring a racent 
march to Mon tere y, the photographs in question were 
taken at San Jose. The ph otographer waR Lieut R. E. 
liarr is  of the Battery, Instru lltor i n  Photography i n  
the U .  S A rIll Y. One  of thelll We reproduce, showing 
the expulsioll of unexpl oded powder froUl gu ns. In 
front  of the  smoke es�api n g  from the mouth of each 
piece, bund le� of horizontal l ines are shown, presuma
bly due to powrjer unconsu med, but  burning It. it i s  
drh'en th rough the ai r. In the ph otograph the deli
cacy of  the effect i s  unsu rpassed. The picture is quite 
rem arkable.  A perfect tassel of th reads of light is seen 
exten d i ng out frolll the can non. The effect cannot be 
adequate l y  reprod u ced in oUI' engraving. 

Another  interest ing  feature to be noted is the simul
taneollsn ess of the d ischarges, as indieated by the equal 
b eil{h t of the  col umns of sm oke IIbove the touch 
holes. I t  seems doubtful if the esca pe of unburned 
po wder wall ever before so graphica l ly  shown. By fir
ing at Sllreens. the fact of the escape bas often been 
proved by the marks made by the powder upon th",m ; 
but in the photograph here reproduced, the actual oc-

parts. Mix to a smooth paste, and add alcohol, 2 partS. 
This  i� snitabl e  for bottles of wood, but not for tin, for 
which t h" first three are l ike wise adapted. 

A pltste very simi lar to 3, but omitting nitric acid 
and gl yceri n, is also recolllmended by Dr. H. T. Cnm
mings.-L. Eliel, A m. Joltl'n. Pha1·macy. 

.. .  e . •  
ltJ aglletlJ. 

It is somewha;t strange that the journals identifi ed 
with the mill ing interests ha\'e never had much of 
anything to say regarding the use of magnet� in  tlour 
llJ i lIs. This cannot be because nlltgnets are of sl ight 
importance, for many ed ucated and i n telligent millers 
know their  great val ue. But it is, nevertheless, true 
that magnets are seldom mentioned in fni Iling journals 
and are still un known in far too many mills, large and 
small. To be sure there are regions, though becoming 
few and far between, where the absence of wi re-bind ing 
harvesters, and the exercise of u n usual care in  garnp,r
i ng-, dilll ini�h th e danger to reels and rolls from bits of 
m etal : uut e\'en under such conditions it would un
doubtedly be It wise precaution and - an economical 
Ilreasure to empi<)y magnets. It is quite a common 
pJ'actice to fix thelll in  gangs in the wheat spou t, and 
if weil d one this will doubtless be effective for a while ; 
bu t they soon become choked with captu red fr-agments, 
Rnd m ust be frequently cleaned if they are to do satis
factory wOI·k. 

In any event, they are not real ly chea.p ; for if well 
attended th ey take valuable t ime. and if ill attended 
they become worse than useless. For in stance. we were 
OIllle in a. mill where the shorts betrayed unmistakable 

they prove to be insufficiently charged, and hence have 
but l imited power to attract pieces of metal. A good 
ten inch magnet should be able to lift a t welve ponnd 
wei ght an d hold it, but we have seen many that would 
not hold one pound. The steel for a reliable magnet 
must be of even and close grain, by no Uleans soft, for 
its power depends on this in a measure. It not in fre· 
quently happens that two pieces of steel of the lSam e 
rol l ing will mf.ke magnets of di fferent strengths, and 
it  is only by years of study and experience that a fuanu· 
facturer can be sure of always producin g well charged 
magnets. He has to go through with wany ex peri
ments, usi n g  different grades of steel, before he can tell 
w hich is best for his purpose. It is therefore not to be 
expected that a good separator can be had for a song. 
although its price is not beyond the means even of the 
sUlall mi l ler. 

First be sure that you need a separator, then go 
ahead and get one of the first class. Don't be sat isfied 
with anything less. This is true econOlny.-Roller 

Mill. 
• .  e t . 

PROF. RIPLEY NICHOLS, of the Massachusetts Insti
tute of Tech nology; Boston, died in Hamburg, Ger
Hlany, July 14, 1886, aged about forty years. He was a 
distinguished analytical chemist, particularly of water, 
in which he obtained a well deserved reputat ion. He 
was also the author of a number of scientific essays, 
and the author of several excellent scientific tex t-books. 
He was abroad at the time of his death with the hope 
of gltin ing rel ief from pul monary d isease, with which 
he had been a sufferer for many years. 
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ENGINEERING INVENTIONS. 

A car coupling has been patented by 
Mr. Frank Vaughan, of Elizabeth City, N .  C. This in
vention covers a novel construction and arrangement of 
parts for a coupling. intended to be inexpensive to make, 
and yet efficient in operation, and which can be used to 
couple with other cars not provided with the same kind 
of coupler, whethe.· they be higher or lower. 

An adjustable organ pedal has been 
patented by Mr. John T. Rowe, of Aylmer, Ont., Cana
da. A pedal-carrying frame is fitted to slide vertically 
on the organ case, with flexible webbing or bands con
nected to the bellows] and tbe free ends of the pedal, 
with:other novel features, whereby the pedals may be 
easily raised and lowered to suit children or adults, 
without affecting the working of the bellows or attach
ing or detaching any of the parts. 

An express car has been patented by An upright piano case has been patent-Mr. JOhlY D. Condon, of Kingsley, Iowa. It is plated 
or covered with sheet iron, the windows have iron shut- ed by Mr. Hermann Toaspern, of Brooklyn, N. Y. The 

ters, and the space inside if:! divided by vertical parti� invention consists in combining with the case a music 

tions into a large central space, with a �small room or holder arranged below the key board, and adapted to be 

rooms at the ends, there being sliding or swinging in- swung outward for convenience in putting away and 

side iron doors, with other novel features, to make a taking out sheets of music. 

substantial construction and promote safety. A music rack for pianos has been pat-
A quieter for locomotive exhaust noz- ented :by ;Mr. James F. Conover, . of New York city. 

zles has been patented by Mr. Russell Thayer. of Phil- Combined with an upright piano case, having an open

adelphia, Pa. It consists of a cup attached to a rock ing in its front, is a rack or panel with bars hinged near 

shaft jourooled in and extended beyond the side of the the bottom to the piano case, and with curved slotted 

smoke "hox, and having an arm connected with a rod ex- arms, 80 that the rack, when lowered, is inclined some 

tending to the cab of a locomotive, so that the engineer distance from the front of the piano, the rack, when up, 

or fireman can readily turn the quieter down over the filling the front opening like an ordinary piano panel. 

exhaust nozzle or swing it back ont of the way. . A music leaf turner has been patented 
An apparatus for converting motion : ?y Mr: William H. Fesler, of Colu�biana, Ohio. This 

has been patented by Messrs. John F. Loomis and By- ' InVentlOn co�ers a novel co�structlOn a�d arranl?ement 

ron E. Wing, of Shelby, Iowa. It consists of a vertl- of . parts de�lgned to proVlde a� effiClent. deVIce for 

II . t' k b '  t' 'th t qmckly turnmg the leaves of musIc or muslC books, or ca y reclproca .mg
. 

rac ar, m connec �on WI wo for turning single sheets of music. parallel shafts havmg gear wheels on thelr onter ends, 
and having rigidly secured upon them, near their inner An ant trap has been patented by 
ends, hollow flanged disks, the disks turning loosely on Messrs. Robert H. Barnes and George C. Salles, of 
he inner ends of the shafts, with other novel features, Cuero, Texas. It is made with a circular flanged pit 
or converting reciprocating in rotary motion. and tubes leading therefrom to a central ant receptacle, 

• • •  
MECHANICAL INVENTION. 

A centering device has been patented 
by Mr. John Irving, of Warren, Mass. It consists of a 
frame with two movable external and internal caliper
lUg heads, each attached to a rack which is in g. with 
a central pinion of an index and of a graduated radius 
bar, the device being for centering rods, shafts, pinions, 
etc. , and for laying out cylindrical centers for holes in a 

ircle at a given radius from the center. 

' "  
_RICULTURAL INVENTIONS. 

A self-binding harvester has been pat
ented by Mr. Lucius A. Carson, of Uniontown, Pa. This 
nvention relates to harvesters in which the pressure of 
he grain on the compressors is utilized, when enough 

grain has been packed for a bnndle. to trip the binding 
devices into action for binding the bundle, and dis
charge the tied bundle from the machine. 

A cultivator has been patented by 
Messrs. John C. McCandless and Orson King, of Ran
dolph, Ran. This invention covers an improvement 
on a former patented invention of the same inventors, 
for cultivators for listed corn, and is designed to adapt 

hem for use in cultivating all kinds of plants planted 
n rows or drills npon the surface of the soil. 

A cultivator has been patented by Mr. 
Nicholas H. Vogt, of Hoff's, Kan. This invention covers 
a novel arrangement and combination of parts in that 
cla.s of listed corn cnltivators which have twisted or 
spirally cnrved and inclined blades for cntting into the 
furrow and throwing the loosened earth toward the row 
of plants. 

A seed planter has been patented by Mr. 
Louis S. Flatau, of Pittsburg, Texas. It is of the class 
of walking planters, being particularly adapted for 

making a cheap and effecti-ve device, whereby the ants 
are confined to a space within the circle of the trap, and 
may be speedily captured and exterminated. 

A roofing retainer has been patented 
by Messrs. Ernest D .  Owen and Homer Lichtenberger, 
of New Harmony, Ind. This invention relates to de
vices for holding the roofs on buildings, and prevent
ing their being blown off, consisting of a novel arrange
ment of wires and saddles, especially adapted for hold
ing on tin rOOfing and other similar styles. 

An electric alarm for time pieces h as 
been patented by Mr. Frank Glasgow, of Osceola Mills, 
Pa. The spring arbor of an alarm clock carries a crank, 
combined with which is an electrical contact lever, with 
a pivoted releasing lever extending into the path of the 
crank, whereby an electric circuit may be completed 
and an alarm sounded electrically. 

A stereotype casting machine has been 
patented by Mr. John E. Caps, of Kansas City, Mo. 
This invention covers means whereby the upper and 
lower members of the casting Lox may be heated as de
sired, e�ch section being chambered, and there being a 
steam pipe connection communicating between the sec
tious and a supply pipe from the boiler. 

A vegetable masher has been patented 
by Mr. Nils Johnson, of Superior, Wis. It is so made 
that in a suitable closed receptacle a shaft is revolved to 
carry knives or beaters through the material, to be 
beaten and mashed between the edges of beaters and of 
cross bars, whereby large quantities of potatoes, tur
nips, etc., may be quickly and thoroughly mashed. 

Ad animal trap has been patented by 
Mr. Alphonzo Becker, of Waterforcl, Pa. Combined 
with a base haYing an edge-like rib, by the side of and 
below which is a bearing for the bail, is  a spring-actn
ated bail, with a trip mechanism, easily ' operated by a 
trigger, with other special features, making a novel 
trap of simple construction. 

owing cotton seed, but also designed for planting corn 
and distributing fertilizers, and the principal feature of A hitching strap holder has been pat
he invention is the novel construction of the seed-dis- , ented by Mr. Edward R. Campbell, of Austiu, Miun. It 

charging device, arranged to rotate in the bottom of I is a wire bent to form a loop with i1ateralIy projectinl 
he seed hopper. arms, there being a shank portiou below the .loop and 

A bundle carrier and dropper for har- attaching eyes in the free ends, it being 
.
de8i�ned to be 

t h b t t d b M L I d h 
attached to the back �trap of a harness Jnst In advance yes ers as een pa en e y J: eEsrs. u �e an C arles f th h"  t f. Moffatt, of Verndale, Minn. Combined with the 
0 e lp 8 raps. 

apron are standards in front of its lower edge, with A wardrobe trunk has been patented 
connections secured at one end to the lower end of the by Mr. Za.J mon D. Hinkley, of Grand Rapids, Mich. It 
apron, the other ends engaged with and movable on the is a traveling trunk, made with suitable folding and 

tandards, with other novel features, making a nseful separate parts, to constitute convenient partitions and 
attachment for harvesting machines. til ls,  when in position in the trunk in i ts customary 
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form, which, by hinges, locks, and fastenings, are held 
in place as a trunk proper or to make a wardrobe. 

A wrench has been patented by Messrs. 
A ruler has been patented by Mr. Wil- John M. and Willium H. Parsons, of Great Western 

Ham P. Sisson, of Garnett, Kan. It has attached to it a Mine, Cal . It has a lever arm with j aws to engage the 
finger socket or clamp to facilitate the use of the rnler, nut, and arms with clamps to engage with the spokes 
and avoid its .Iipping and making false lines or blots. of the wheel, being designed to hold a nnt or burr to its 

A cuff button has been patented by Mr. place against the outer end of the hub when removed 

William Riker, of Newark, N. J. This invention covers from the axle, when the latter is being lubricated. 

a special oon.truction of the plate and the post in that A corset fastening has been patented by 
class of buttons that are adapted to be screwed or turn· Mr. Louis Sanders. of New York city. It is a metallic 

A firewood drag saw h as been patent
ed by Mr. Benjamin F. Shinn, of New Iberia, La. Com
bined with a supporting frame and inclined ways is a 
reciprocating cross bar mounted on the ways, with a 
saw arm adjustably pivoted on the cross bar, and means 
for reciprocating, so tbat the saw wlll swing back and 
forth in an irregular curve, instead of in a horizontal 
plane. 

A reversible car seat has been patented 
by Mr. John M. Sander, of Harrisburg, Pa. The seat 
is made with its back rigidly connected with the seat 
frame and arms, but with a novel construction of re
versing mechanism, whereby it can be moved inward 
and upward, swung through half a revolution, and 
moved ontward and downward to its place, the seat be
ing economical in space and inexpensive. 

A loom for cross weaving has been pat
ented by Messrs. George Oldham and William Dixon, 
of Philadelphia, Pa. 'l'he invention provides means for 
giving the heddles lateral horizontal movement for 

graphical excellence, and careful literary work, it is 
quite the equal of the senior monthly issued from t he 
same house, while in the admirable adaptation of its 
contents to the tastes of the young it has achieved a 
success which is unique. Its captivating influences 
would also, unquestionably, be warmly acknowledged 
by a wide constituency of readers of mature years. Its 
pages are always bright and entertaining, and convey 
much of valuable instruction in a most enjoyable way. 
The binding provided for each six months' issues is 
very rich in appearance, and quite accordant in char� 
acter with the matter inclosed by the covers. 

The charge for Irlsertion under thiB head is One Dollar 
a line for each insertion ,. about eight words to a line . .  
Advertisements must b e  received at publica/ion office 
as early as Th!trsday morning to appearin newt issue. 

crossing the warp threads betweeu the strands of filling, Metallic Pattern Letters and Figures to put on pat-
with a special construction of harness or plates to carry I terns of castings. Knight & Son . Seneca Falls, N. Y. 

the w arp threads, in looms for making chenille, rugs, Farms on James River, Va., for ten dollars a month. 
mosqu�to netting, etc. Sen d  for illustrated circulars and maps. J. F. Mancha, 

A night light has been patented by 
Messrs. James and William J. Stratton, of Brooklyl'l, N. 
Y. It has a snpport formed with a Bwingihg joint. a 
burner which supports a screen having a cylindrical 
section and a lateral cone shaped section, with a lens 
supported by a swinging joint in front of the cone 
shaped section of the screen, whereby the light from a 
small lamp may be directed on any desired object, and 
the rest of the room be shaded. 

Combined mast head and foot gears 
forms the subject of a patent issued to Mr. John H. 
Rushton, of Canton, N. Y. The invention covers swiv
eling devices applied to the head and foot of the mast , 
made free to rotate, and having the blocks through 
which the [halyards or other ropes run attached to 
them in a free or loose manner, with otber novel fea
tures, to allow sails, spars, and cordage to turn freely 
and without fouling. 

A washing machine has been patented 
by Mr. Stephen T. Potter, of Marshall, Mo. It is of 
that class wherein a revolving perforated,. drum is used, 
and the drum is provided WiLh a sliding door held at its 
ends in circular grooves formed at the ends of the drum, 
whereby the door may opened by simply sliding it in 
the grooves, the dcsign being to simplify and perfect 
the machine. 

A washing machine forms the subject 
of a patent issued to Mr. Eaton K. Clark, of Sequiour, 
Iowa. The tub has vertical vibrating arms j'livoted at 
their npper ends, and by operating a crank the clothes 
are pressed between corrugated plates to wash them, 
with a pressing and rubbing movement, in a machine 
designed to be simple in constrnction and convenient 
in use. 

A cigar bundling machine has been 
patented by Mr. T.  Wilson Haus, of Meadville, Pa. The 
invention consists in a box having a side and bottom 
follower, with a trestle to support aud raise the bottom 
follower, a screw connected with the side follower, 
movable triangular corner blocks, and an apertured 
cover with a slide for closing the aperture, making a 
convenient device for bundling cigars and holding them 
while being tied. 

A brake for children's carriages forms 
the subject of " patent which has Iikewiee been issued 
to the above inventor. It is a bar or plate attached to 
the axle of the carriage, with a notched clutch plate on 
the hnb of the wheel, with which the brake bar may be 
engaged, with other special features, making a simple 
!lnd effective device that may be worked by the foot of 
the attendant to lock and nnlock the wheel. 

A compensation pendulum has been 
patented by Mr. John Gerhardt, of Montreal, Quebec, 
Canada. The compensating rod and pendulum are 
both made of the s ame metal, and are combined with 
pivoted connecting devices separated at one end by the 
compensating rod, and from which the pendulum is 
suspended, so that the contraction of the rod will 
lower the pendulum and its expansion raise it, exactly 
as the pendulum contracts and expands under the same 
temperature. 

A barrel head cutter has been patented 
by Mr. Thomas McMillen, of New Orleans, La. The 
clamping disk against which the barrel head is held is 
formed with a curved surface, so that in applying the 
head it will be bent transversely to the grain and in the 
direction of its greatest diameter, the invention being 
an improvement on a former patented invention, but 
also adaptable to all machines in which the saw man
drel is made to swing toward and from the barrel head 
to cut it in oval shape. 

Claremont, Va. 

Walrus Leather, Emery, Glue, and Manufacturers' 
Supplies u:enerally. Greene, Tweed & Co., 83 Chambers 
ilt .. New York. 

Wanted-Patented novelties to manufacture on roy
alty, or would purchase patent outright. Household or 
articles in general use preferred. Addres�, with full 
particulars. Hardware, Plantsville. Conn. 

C()Jnplete-Practical MachiniBt, embracing lathe work, 
vise work, drills and drilling, taps and dies, hardening 
and tempering, the making and use of tools, tool grind
ing. marking out work, etc. By Joshua R08e. III ustrated 
by 356 engravings. Thirteenth edition, thorou�h ly  re
vised and in great part rewritten. In one volume, 12mo, 
4il9 pages. $2.50. For sale by Munn & Co .. 361 Broadway, 
New York. 

Blake'S Improved Belt Studs are the best fastening 
tor IJeather or Rubber Belts. Greene, Tweed & Co., 
New York. 

Apparatus for replacing broken pnmp chains without 
disturbing the pl1mp or cistern cover. Individual, city, 
and State rights for sale by J. B. Brown, patentee. Hanni
bal. Mo. 

The Railroad Gazette, handsomely illustrated, pub
lished weekly, at 73 Broadway, New York. Specimen 
copies free. Send for catalogue of railroad bonks. 

Concrete patents for sale: E.  L. Ransome, S. F., Cal. 
Mzl!fuinist Foreman wanted who can handle fifty men 

to advantage and increase their production by latest im
proved ways of doing work. Address P., care of Wil
kinson & Co .. 352 Atlantic Ave . .  Boston, Mass. 

Friction Clutches from $2.25 on. J. C. B1evney, New
ark, N. J. 

Woodworking Machinery of all kinds. The Bentel & 
Margedant Co .. 116 Fourth St., Hamilton, O. 

A Catechism on the Locomotive. By M. N. Forney. 
With 19 plutes, 227 e"gravingR, and 600 pages. $2.50. Sent 
on receipt of the price by Munn & Co., .361 Broadway, 
New York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Pumps for liquids, air, and gases. New catalollue 
now ready. 

The Knowles Steam Pump Works, 44 Washington 
St .. Boston, and 93 Liberty St., New York, bave j ust is

sued a new catalogue, in which are many new and im

proved forms of Pumping Machinery of the single and 

duplex, steam and power type. This catalogue will be 

mailed free of charge on application. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
Nickel Plating.-Sole manufactnrers cast nickel an

odes, pure nickel salts, polishing compositions, etc. $100 
"Little Wonder." A perfect Electro Plating Machine� 
Sale manufacturers of the new Dip Lacquer I{ristal in e .  
Complete outfit f o r  plating, etc. Hanson, V a n Winkle & 
Co., Newark, N. J., an d  92 and 94 Liberty St., New York. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 

Wrinkles and Recipes. Compiled from the SCIENTI
F I C  AMERICAN. A collection of practical suggestions, 
processes, and directions, for the MechaniC, Engineer, 
Farmer, and Housekeeper. With a Color Tempering 
Scale, and numerous wood engravings. Revised by Prof. 
Thurston and Vander Weyde, and Engineers Buel and 
Roee. 12mo, cloth, $2.00. It'or bale by Munn & Co .. 361 
Broadway, New York. 

Curtis Pressure Regulator and Steam Trap. See p.  142. 
Universal & Independent 2 Jaw Chucks for brass work, 

both box & round body. Cushman Chuck Co., Hartford,Ct 

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

Hoisting Engines. D. Frisbie & Co., New York city. 
Tight and Slack Barrel Machinery a specialty. John 

GreenWOOd & Co., Rochester, N.Y. See inns. adv., p. 28. 

ed into and out of the button holes of the cuffs. spring loop fastening, of novel form, to engage with �.====="""'======= ................................... � 

Supplement Catalogue.-Persons in pursuit of infor
mation of any special engineering, mechanical. or scien
tific subject, can have catalogue of contents of the SCI
ENTI FIC AMERICAN SUPPLEMFl�'r sent to t.hem free. 
The SUPPLEMENT contains lengt.hy articles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co . . PUblishers. New York. 

A revolving exhibitor has been patent- buttons or studs, intended to hold securely, but so it 

ed by Mr. William F. Miller, of Butler, Fa. It has a 
can be readily engaged and disengaged, and not liable 

fixed circular base, which is hollow and has a motor for to accidental engagement again when the corset is be

reversing an upwardly projecting pin, moving a vertical ing taken off. 

shaft and rods, for exhibiting dry goods, notions, jew- A water heater has been patented by 
elry, and other articles to great advantage. Messrs. John H. Swager and Jacob F. Ferchen, of As

toria, Ore. It is intended to be fitted upon the ordinary A sprag for mining cars has been pat- form of cook stoves, and consists in one or more annu
ented by Mr. John J. Newbaker. of Steelton, Pa. The lar chambers in connection with a water supply tank, 
car wheels have lugs, and the sprag is adapted to slide with certain novel arrangements of stop cocks and 
on the car body and engage with the lugs, whereby the faucets. 

. peed of the cars can be checked or they can be ent:rely A coal chute has been patented by Mr. 
topped while descending steep grades. James Jopling, of What Cheer, Iowa. It has a sliding 

An obstetrical instrument has been pat- and laterally adjustable scuttle, in connection with an 
ented by Mr. Frederick Hullhorst, of Yutan, Neb. It inclined chute and an intermediate hinged curved plate, 
cotnbines in one hand tool a clamping means for tying with devices for operating the scuttle and the plate, be
the umbilical cord, by closing metal clamps or ligature. ing designed as an improved coal heaver for loading box 
on or about it, and an interposed cutter for severing the or flat cars with coal without moving the cars. 
cord between the closed clamps. An ironing machine has been patented 

An individual condiment holder has by Mr. Jean L. Mazoyer, of New York city. It has a 
been patentee. by Mr. George D. Dowkontt, of New reciprocating table and a reciprocating roller above it, 
York city. It is mad" to be held upon the plate by a both operated from the same shaft, so the machine can 
simple downwardly projecting flange, which also serves be ruu by a man turning)he crank wheel whh one hand 
as a support when removed from the plate, the holder and placing and removing the articles with the other 
haVIng one or more recesses to receive condiments. I hand, or it can also beloperated by power. 

NEW BOOKS AND PUBLICATIONS. 

The Century Magazine. - Volume 
XXXII. of this publication, including thl' numbers May 
to October, 1886, forms a sumptuous book of 972 pages, 
which, for excellence and beauty of the letter press, 
high character of the numerous illustrations, and great 
variety of valuable reading matter, it would be difficult 
to match, and impossible to surpass, among works de
voted to the general culture and entertainment of peo
ple of educated tastES. One can hardly realize. while 
enjoying for an hour or two, with each monthly num
ber, the j udicious mixture of luxnries and solid fare 
there presented, what a noble volume accumnlates with 
each half year ; and when these numbers are put to
gether in the beautiful and appropriate binding that 
the,publishers: have designed, and furnished with the 
excellent index that is provided; (the book becomes 
not only Ii perpetual pleasure in the fireside circle, but 
forms a substantial addition to any library. 

St. Nicholas.-This illustrated magazine 
f o r  young folks, conducted by Mary Mapes Dodge, and 
published by the Century Company, New York, affords 
two handsome books for each twelve numbers, Vol. 
XI II., parts I. and II., inc1uding;the year from Novem-
ber, 1885, to October, 1886. In pIctorlal beauty, typo 

U Oppress not nature, !:linking down to rest, 
With feasts too l ate, too solid, or too full." 

Armstron�, when he wrote these Jines, gave good scien
tific advice. Half of our people suffer from dyspepsia in 
some of its many forms. Life becomes a burden, an d 
bUsiness worries and annoys, The " Golden Medical Dis� 
covery," i nvented and prepared by Dr. Pierce, is un ef� 
fectual remedy for indi g-estion. By druggists. 

Catarrh Cllred . 
A clergyman, after years of suffering from that loathsome 
disease, catarrh. and vainly trying every known remedy, 
at last four;td a prescription which com pletely cured and 
saved hUH from death. Any sufferer from this dreadful 
disease sending a self�addressed stamped envelope to 
Dr. J.Jawrence, 212 East 9th St., New York, will receive 
the recipe free of charge. 

Lick Telescope and all smaller sizes built by Warner 
& Swasey, Cleveland. Oh io. 

If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent. $40. Various ot-her 
foreign patents may also be obtained. For instructions 
address Munn & Co., SCIENTIFIC AMERICAN patent 
agency, 361 Broadway, New York. 
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HINTS TO CORRESPONDENTS. 
Name. and ,," ddre •• must accompany all letters, 

or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and paj:e or number of question. Inq u l rles not answered In reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must tal<e his tum. 

Sp ecial Writte n  l u formati o n  on matters of 
personal rather than general interest oannot be 
expected without remuneration. 

Scientific ,,"merlcan Supplements referred 
to may be had at the office. Price 10 cents each. 

Bo oks referred to promptly supplied on receipt. of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 

(1) J. H. asks how to remove stain, dis
coloring. or smell, of carbon oil out of wood flooring. 
A. You might try the effect of spreading a layer of 
fuller's earth over the wood, but we doubt if a cow
plete removal is possible. 

(2) N. S. C. asks how to color water in 
alcohol so as to obtain the deepest hue (red preferred), 
suitable for exhibition, in capillary tubes or thin layers. 
A. Use aniline red, soluble in water. 

(3) Librarian asks a recipe for cleaning 
the leav�s of books. A. We know of nothing better 
ihan stale bread crumbs. We would recommend you 
to consult the articles on " How to Clean Old Engrav
ings," in SCIENTIFIO AMERICAN SUPPLEMENT, Nos. 115 
and 124. 

(4) E. S. asks : Is there any preven
tive of the disfiguring white incrustation which so 
often appears on brick work? We have just erected 
a handsome brick structure, and already there are 
some signs of its appearance. Can you recommend 
any application which, while not injuring appearancc 
of brick work, would prevent above trouble ? A. The 
incrustation on your brick wall is sulphate of mag
nesia. Sometimes a cure may be effected by apply
ing, with a sponge, a solution of common muriatic 
acid, � 'pound in a pail of water; but,:;f this.fail, nothing 
can be done excepting to brush it  off from time to time 
as it appears. It will eventually exhaust itself. 

(5) W. T. W.-The contrivance for en
larging drawings to which you refer is probably the 
. .  pentagraph, ' f  an instrument which yon can· obtain 
at any store where artists' supplies are sold. In copy
ing such drawings as those you send us, some artistic 
skil l  would be necessary, although, with:a little practice, 
you would prohably make it answer your purpose. 
Exact enlargements may also be made by photogra
phy. 

(6) J. S. B. asks : 1. Can the mixture 
be left in a bichromate of potash cell one year without 
illjury t o  the carbon plates or to ' the mixture ? A. 
Thl' mixture will probably creep up the carbons and 
corrode the connections. The solution will  grow 
stronger by standing and 'tend to crystallize, and re
quire to be diluted before use. The best plan is to 
remove it when not in use for long periods. 2. Will 
the mixture freeze if subjected to a temperature of 
0" Fah. ? A. It depends how strong i t  is in sulphuric 
acid and salts. Probably it would as ordinarily used. 

(7) E. S. L. asks for a remedy to keep 
the nair from breaking. A. We know of no means ex
cept cutting the ends. See article on care of the 
hair in SUPPLEMENT No. 388. 

(8) W. R. asks (1) if it is legal or illegal 
to hold a court of justice in a public saloon in a coun
try town. A. For some purposes and emergencies 
seeming to j ustify such action, there wonld be nothing 
illegal in so holding court ; we know of no special 
statute governing the matter, excepting those provid
ing for " proper " places for holding court. 2. If a 
lawyer is behind time, has he any grace ? If any, how 
long ? A. Strictly speaking, no;  but he is entitled to 
be heard as to whether he has a proper excuse for de
lay. and lawyers are so frequently behind time that 
they all seem to have a .. fellow feeling " in the mat
ter, and readily excuse each other. 3. The address of 
the British Consul ? A. No. 22 St.ate Street, New York 
city. .4. How many tons of hay are there in a bay? The 
length is 80 feet, the height is 16 feet, and width 15 
feet. A. 25 to 80 tons, according to how closely it is 
laid. 

(9) A. C.-American steel is fully equal 
to English, and largely used all over the United States. 
Every grade il now made here. 

(10) C. C. C. asks : In heating platinum 
wire for various purposes, (1) how long will the 
wire bear a red heat ? How long will it bear a whi te 
heat ? A. Platinum wire will bear a red or a white 

. heat indefinitely. 2. Will it last a greater or less time 
if the heat be intermittent? A. The intermittent ap· 
plication of heat will not affect its durability. Too 
high a heat, however, will fuse it. This fact has pre
vented its use in incandescent lamps. 

(11) W. T. F. asks : How many diame
ters is  the sun magnified when it is thrown on a screen 
enlarged to 4� reet ? The telesoope used is 40 inches 
focus, 3 inches aperture, Huygenian eyepiece, equivalent 
to 1 inch focus. I cau.ed quite a controversy by ask
ing the question of several astronomers ; the answers 
from a number of them have been received, with but two 
agreeing. The variation is from 40 to 648 diameters. 
A. The division of the angnlar measure of the screen 
projections as seen from the distances of the eyepiece 
from the screen, by the actual angular diameter of the 
snn, is the actual linear measure of the magnification. 
If the screen is viewed by the eye at a Ip.ss distance than 
that of the eyepiece, the angular measnre must be mul
tiplied by the distance from the eyepiece to the screen 
in inches and the product divided by the distance of 
the eye from the "creen in inches, for the magnification. 

INDEX OF INVENTIONS 
For _hlch Lettera Patent oC the 

UnUed States _ere Granted 

November 16, 1886, 
,,"ND E,,"CH BE,,"RING TH,,"T D,,"TE. 

[See note at end of list about copies of these patents.] 

Alarm. See Burglar alarm. 
Alarm. J. J. Cantelli . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 352,856 
Animal trap, A. Becker . . . • • • • • • • • • • • • • • • • . • • • • • • • • • •  352,8(X) 
Animal trap, Wortham & Bell . . . . . . . . . . . . . . . . . . . . . . .  352.598 
Animals. device for releasing. A. C. Lee . . . . . . . . .. . .  352.547 
Anvil for steam hammers. J. T. Trees . . . . . . . . . . . . . .  352,89'l 
Axes and similar tools, manufacture of, J. W. 

Bowers . .  " . .  . .  . .  . .  . . . .  . . .  . . .  . . . . . . . . . . . . . . . . . . . . .  352,800 
Axle box, A. S. Vogt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,592 
Axle box. car, R. Faas . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  352,612 
Axle, car, E. E. Krengel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 352,761 
Axle, car. E. Peckham . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 352.657 
A xle journal bearing. railway, J. Kritch . . . . . . . .. . .  352.876 
Axle, vehicle, E. Peckham . . . . . . . . . . . . . . . . . . . . . . . . . .  352,658 
Bag holder, F. M. Nicholson . . . . . . . . . . . . . . . . . . . . . . . .  352,835 
Balance. molecular pivot. Hosea & Springer . . . . . .  352,753 
Baling press, J. I •. Gilbert . . . . . . . . . . . . . . . . . . . . . . . . . . . . 352,686 
Baling press, J. B. Romans . . . . . . . . . . . . . . . . . • . . • • • . •  352,572 
Barrel head cutter, T. McMillen . . . . . . . . . . . . . . . . . . . .  352,766 
Barrels, making. M. E. Beasley . . . . . . . . . . . . . . . . . . . . . .  352,850 
Battery. See Galvanic battery. Storage battery. 
Bearing, roUer, J. K. Starley . . . . . . . . . . . . . . . . . . . . . . . .  352,841 
Bed, chair, H. C. Weeden . . . . . . . . . . . . . . . . . . . . . . . . . . 352,723 
Bedstead, folding, C. W. Peoble . . . . . . . . . . . . . . . . . . . . .  352,568 
Bell for church and other chimes, musical, Jj'. 

Widdows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,794 
Belting, machine, J. & J. I.ee . . . . . . . . . . . . . . . . . . . . . . . .  352,548 
Bicycle suspender. S. W. Babbitt . . . . . . . . . . . . . . . . . . . . 352,508 
Blind, sliding, W. A. Holbrook . . . . . . . . . . . . . . . . . . . . . . 352,751 
Board. See Bosom board. Harvester butt 

board. 
Boat. See Life boat. 
Boiler. See Kitchen range or pressure boiler. 

Steam boiler. 
Book, check. draught, or receipt, S. W. Paine . . . . .  352,776 
Book support and leaf and copy holder, J. F. Mor-

ton .  . . . . . . . .  • . . . . . . . . . . .  . .  . . . . . .  . . . .  . . . . . . .  . . . . . . .  . . .  352,6/it 
Boot, rubber. S. Oldberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352.836 
Roots or shoes, manufacture of, H. H. Waugh . . . .  352,899 
Boots or shoes, moulding machine for, G. A. 

Knox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 352,760 
Boring tools, level attachment for, J .  A. Traut . . . . 3[12,721 
Bosom board, Thornton & Hubbard . . . . . . . . . . . . . . . .  352,790 
Bow for ladies' wear. M. J". Hiner . . . . . . . . . . . . . . . . . . . 352,823 
Box. See Axle box. Miter box. Signal box. 
Box, I. Goldberger. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . 352,746 
Brace. See Chair brace. 
Brick hacks, covering for. H. R. Rose . . . . . . . . . . . . . .  352,899 
Brick machine, W •

. 
I •• Gregg . . . . . . . . . . . . . . . . . . . . . . . . .  352.616 

Bridle, E. E. Hardy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 352,688 
Burglar alarm, C. H. Dowden . . . . . . . . . . . . . . . . . . . . . . . .  352,861 
Burner. See Gas burner.. Straw burner. 
Burning wet vegetable, animal , or mineral mat--

ter, process and furnace for, L. P. Rider . . . . . . .  352,662 
Burnishing and trimminQ' machine, A. B. Fowler .. 352,864 
Button, L. Popper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,886 
Button, cd. W. Riker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,712 
Can. See Milk can. 
Can heading machine, J. Solter . . . . . . . . . . . . . . . . . . . . . .  352,BW 
Car coupl ing. H. Beewer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 352,640 
Car coupling. B. Bird . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . .  35�,511 
Car coupling, J. F. DulL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 352,526 
Car coupling, S. J. Ford . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . 352.7" 
Car coupllng, R. Gemmell . . . . . . . . .. . . . . . . . . . . . . . . . . . . 352,534 
Car coupling, C. E. Mark (r) . . . . . . . . . . . . . . . . .  . . . . . . . . .  10,782 
Car coupling. F. W. P .. rsons . . . . . . . . . . . . . . . . . . . . . . . . .  352,568 
Car coupllng, R. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  352.569 
Car coupling, D. L. Richards . • • • . . • • . . . . . . • . . • • • . • . .  352.661 
Car cou pling. J. G. Slater . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,581 
Car coupling, B. W. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,582 
Car coupling, F. Vaughan . . . . . . . . . . . . . . . . . . . . . . . . . . . . 352,791 
Car door, freight, J. B. Batt . . . . . . . . . . . . . . . . . . . . . . . . . .  352,731 
Car, express, J. T. Condon . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,856 
Car starter and brake, C. A. Shank . . . . . . . . . . . . . . . . . . 352.782 
Cars, apparatus for removing and replacing the 

wheels and axles of railway, H. Sym . . . . . . . . . . . . 352.587 
Cars. sprag for mining, J. J. Newb .. ker . . . . . . . . . . . . . .  352,662 
Carpet strip or door sill, J, H. Fllchs .  . .  . . . . . . . . . . .  352,745 
Carriages, brake for children's. T. W. Haus . . . . . . . . 352.689 
Cart, road, A. McAvoy . . . . . . .  . .  . . . . .  . . . . .  . .  . . . .  . . . . . .  352,830 
Cart. road, W. J. Wayne . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 352,598 
Case. See Show case. Type case. 
Casting blooms; mould for, J. Munton . . . . . . . . . . . . . .  352,559 
Casting car wheels, chill for, J. R. Whitney . . . . . . . . 352.793 
Casting, process of and mould for, J. R. Whitney� 352,792 
Centering device, J. Irving . . . . . . . . . . . . . . . . . . . . . . . . . .  352.69'& 
Chain. drive, J. M. Dodge . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,7t2 
Cbair. See Reclining chair. 
Chair brace. G. E. H urley . . . . . . . . . . . . . . . . . . . . . . . . . .  352,755 
Check hook, harness. P. W. Corcoran . . . . . . . . . . . . . .  352,519 
Chimney cap and ventilator, F. W. Wohlfort . . . . . .  8'<;2.597 
Churn, Dike & Rood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,811 
Churn dasher, W. E. Depp . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,610 
Chute, coal, J. Japlinll: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352.594 
Cigar bundling machine, T. W. Haus . . . . . . . . . . . . . . . 352,746 
Clasp. See Corset clasp. Garment clasp. Spring 

clasp. 
Clock movement frame, S. P. Sandmark . . . . . . .  . . . .  352.715 
Coating corn cob pipes, composiLion for. Z. Foss • .  352.814 
Coffee or cocoa, clarifying, S. C. Davidson . . . . . . . . . .  352,008 
CoJt.er, rolling, Ball & Bender . . . . . . . . . . . . . . . . . . . . . . . 852.510 
Compressor shOCk or bundle. W. Junk . . . . . . . . . . . . . .  852,658 
Cooking apparatus for military and other pur-

poses, field, Llneff & Jones . . . . . . . . . . . . . . . . . . . . . . .  352.651 
Cop winding machine. G. H. McCausland . . . . . . . . . .  352,704 
Copper and copper alloys, purifying and harden-

ing, F'. M. Jj'orman . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,61., 
Corkscrew, Sideboard, A. F. Petersen . . . . . . . . . . . . . . 352,659 
Corn drill, H. G. Swope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,586 
Corset clasp, J. H. Haviland . . . . . . . . . . . . . . . . . . . . . . . . .  852,820 
Corset fasten ing. L. Sanders . . . . . . . . . . . . . . . . . . . . . . . .  352,7U 
Cotton condenser, T. S. Greenman . . . . . . . . . . . . . . . . . . 352,588 
Cotton thinner and CUltivator, Wortham & Bell . . . 352,599 
Coupling. See Car coupling. Pipe coupling. Thill 

coupling. 
Cowl. O. Rotton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,573 
Cuff holder. P. A. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  862.757 
CUlling shears, .1 . Neff, Jr . . . . . . . . . . . . . . . . . . . . . .  " . . . .  352,560 
Cultivator, D. D. Funk . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 352.533 
Cultivator, McCandless & King . . . . . . . . . . . . . . . . . . . . . .  852,7OJ 
Cultivator, T. Meikle . . . . . . . . . . . . . . . . . . . . . . . . .  .352,553, 852.55' 
CUltivator, N. II. Vogt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,898 
CUltivators, harrow attachment for, C. R. Davis . .  352.740 
Cushioning spriog, R. Eickemeyer . . . . . . . . . . . . . . . . .  352,612 
Cutter. See Barrel head cutter. 
Dampers, automatic attachment for stove or 

range, I.  A. Abbot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,727 

Danger signal, H. P. Jones . . . . . . . . . . . . . . ; . . . . . . . . . . .  352,618 
Dental articulator gange, J .  B. Crist. . .  . . . . . .  . .  . . . . .  352,859 
Dental plngger, pneumatic, H. G. Husted . . . .. . . . . .  352,756 
Denture, artillclal, H. W. F. Buttner . . . . . . . . . . . . .. . . 352,855 
Denture, artificial, L. T. Sheftleld . . . . . . . . . . . . . . . . . . . 352,784 
Derrick. N. Jensen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,543 
Desk an�seat, school, J. M. Lamb . . . . . . . . . . . . . .  · . . . . 352,762 
Display body, rotary, E. F. Gennert . . . . . . . . . . . .. . . . .  352,646 
Door attachment, A. H. & F. W. Mackie . . . . . . . . . . . 352,699 
Door hanger, I. Doan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  352,741 
Door hanger, C. W. Ewing . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,529 

Drill. See Corn drill. 
Ear muff, E. R. Barnes . • • . . • • • • • • • . . • • • • • . • . • • . • • • • • • • 352.798 
Electric wires, underground tube for, H. G. More-

house • • • • • • • • • • • • • . . • • • • • • • • • •  < • • • • • • • • • • • • • • • • • •  0 • •  352,'i''11 
Electrical condUits, t1exlble joint for underground, 

S. E. Hurlbut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,754 
Electrical distribution, system of, J. W. Howell . .  352,691 
Electrical Instruments, hinge connection for, G. 

W. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,596 
Elevator. W. Hubbard . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  852.871 
Elevators, valve operating device for, C. W. Bald-

win . • • •  o • • •  , • • • • • • • • • • • • • • • • • • • • • • • • • • " • • • • • • • • • • • • •  352,797 
Engine. See Steam engine. 
Exhibitor, revolving, W. F. Miller . . . . . . . . . . . . . . . . . . 352,707 
Explosive compound, E. Du Pont . . . . . . . . . . . . . . . . . . . 852,611 
�'ence, W. Gepford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  852,815 
Fence machine, R. F. Deering . . . . . . . . . . . . . . . . . . . . . . .  352,678 
Fence ma,chine, A. Haynes . . • •  0' 0 • • • • • • • • • • • • • • • • • • • •  352,MO 
Fence machine, Rowlett &> Shoemaker • . . . . . . . • . . • •  352,892 
Fence weaving machine, H. Ogborn . . . . . . . . . . . . . . . .  352.001 
Fences, tension device for wire. J. Wilcox . . . .  o • • • •  352,845 
Fencing wire, machine for' manufacturing, F. W. 

Brampton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,514 
Fertilizer distributer, J. A. Ogletree . . . . . . . . . . . . . . . .  352,563 
File, document, J. M. St. John . . . . . . . . . . . . . . . . . . . . .  352.585 
File, paper, A. B. Sherwood . . . . . . . . . . . . . . . . . . . . . . . . .  352.864 
Filter, W. & W. E. �'oulkes . . . . . . . . . . . . . . . . . . . . . . . . . . 352,644 
Fire Signal, rapid, T. F. Gaynor . . . . . . . . . . . . . . . . . . . . . .  352.645 
Floors, parquetry for. L.:MerrHl . . . . . . . . . . . . . . . . . . . .  852.556 
Folding gate. W.:R. Pitt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  852,660 
Forglnglwrench heads, die for;G. F. Evans . . . . . . . 352.528 
I!'orgilljls, ingots. etc . .  tool for handling, E. Kerr . .  852,696 
Frame. See Clock movement frame. 
Fruit lifter. J. E. Coles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352.736 
Fuel, composition of;matter for. H. Prlnzhom . . • •  852,889 
Furnace grate, S. H. Huntington . . . . . . . . . . . . . . . . . .  352,692 
Gange. See Dental articulator gange....tSurface 

and planer Kange. 
Galvanic battery, E. J. Leland . . . . . . . . . . . . . . . . . . . . . .  352,877 
Game table, C. & G. Merkel . . . . . . . . . . . . . . . . . . . . . . . . . .  852,555 
Garment clasp, F. E. Randall . . . . . .  . . . .  . . . . . . . . . . .  352,778 
Garment suppo.rter, C.IA.rPreston . . . . . . . .  , . . . . . . . . .  352,886 
(larter, W. S. Wardwell (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.783 
Gas burner, superheatiull, S. D. Baldwin . . . . . . . . . . .  352,509 
Gas, burning, L. P. Rider . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,663 
Gas engines. electric Igniter for, C. W!Baldwin . . . 352,196 
G as from crude petroleum, manufacture of, F. C. 

Kniese . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,620 
Gases. process of and apparatus) for generating 

compound, C. G. I!'airchild . . . . . . . . . . . . . . . . . . . . . .  : 352,618 
Gate. See Folding gate. Railway gate. Wagon 

end lIate • 

Gate, J. W. Denton . . . . .  . .  .. . . . . . .  . . . . . . . .  . .  . . . . . . . .  352,524. 
Glass setter, window, D. E. Teal . . . . . . . .  : . . . . . . . . . . .  352,788· 
Glassware, manuf .. cture of, P. Arbogats . . . . . . . . . . .  352,672 
Grain binders, knotting apparatns for, J. F. Ap-

pleby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,602 
Grate. See Furnace grate. 
Grater, potato. G. W. Goodale . . . . . . . . . . . . . . . . . . . . . . 352,586 

Guard. See Rein guard. 
Hame fastener, Ingalls & Bailey . . . . . . . . . . . . . . . . . . . .  352,542 
Hame tip, T. Brabson, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  852,600 
Hammer, S. G. Pillsbury . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,570 
Hammock support. G. E. Stevens . . . . . . . . . . . . . . . . . . . 852,942 
Hanger. See Door hanger. Slipper hanger. 
Harvester butt board, I .. Miller . . . . . . . . . . . . . . . . . . . . .  352,517 
Harvester, self-binding, L. A. Carson . . . . . . . . . . . . . .  852,677 
Harvesters, bundle carrier and dropper for, L. & 

C. H. Moffatt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 352,768 
Hat brims. machine for trimming the curls or rolls 

of, G. H. Hooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,690 
H .. y loader, D. W. Bovee . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,604 
Hay press J. I.a Dow . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 352,548 
Heater. See Water heater. 
Heel machine, J. W. Jones . . . . . . . . . . . . . . . . . . . . . . . . . .  352,649 
Heel protector, E. S. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  352,717 
Hitching strap holder, E. R. Campbell . . . . . . . . . . . . . .  352,676 
Hoe and cultivator, W. A. Murray . . . . . . . . . . . . . . . . .  352,681 
Hoisting apparatus. J. W. Seigh . . . . . . . . . . . . . . . . . . . . .  352,631 
Holder. .See Bag holder. Cd holder. Hitching 

strap holder. Hose nozzle holder. Sash hold
er. Skirt holder. Spool holder. Umbrella 
holder. 

Hook. See Check hook. Snap hook. 
Horse rake, S. R. Nye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 852.884 
Hose bridge, F. Heim . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .  852,822 
Hose nozzle holder, M. Lane . . . . . . . . . . . . . . . . . . . . . . . . 852.687 
Hydrocarbon Incandescent light. A. Heilbrun . . . . . 852,821 
Incinerating apparatus, sewage and night SOil, P. 

C. Close . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352.657 
Indicator. See Station Indicator. 
Inhaler, C. Ulbrlck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,663 
Insulating material for electriC wires. D. Brooks, 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,652 
Ironing machIne, J. L. Mazoyer . . . . . . . . . . . . . . . . . . . . .  352.702 
Jack. See J.lftlng jack. 
Journal bearing, Frank & Wieks . . . . . . . . . . . . . . . . . . . 352,685 
Journal bearinlls, self-Iubrlcatin&" I. W. Doeg . . . . . 352.660 
Kettle. candy, T. Burkhard . . . . . . . . . . . . . . . . . . . . . . . . . 852,642 
Lacing, wire, H. & H. C. Heard . . . . . . . . . . . . . . . . . . . . . . 852,541 
Ladders, platform attachment for, F. J. Slack. . . .  852,716 
Lamp, electric, Lyman & Wheeler . . . . . . . . . . . . . . . . . . 352,625 
Lamp. gas, B. E. Psnzig • • • • • • • . • • • • . • • • • • • • • • • • • • • • • •  852,777 
Lamp shades, manufacture of, P. Brady . . . . . . . . .. . . 852,841 
Lamps, cut-off for Incandescent, Lemp & Wight-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 352,621 
Lamps, thermostatic cut-out for Incandescent • 

Lemp & Wightman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 352,622 
Land roller. W. B. Parsons . . . . . . . . . . . . . . . . . . . . . . . . . .  852,710 
Last, H. L. Scolleld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,89a 
Lasting machine for preparing vamps tor, M. 

Brock . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  352,851 
I.atch. C. W. Bullard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,515 
Latch, W. W. Dey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,679 

Latch knob, M. C. Niles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 352,582 
Lathe for turninl( spirals, G. Wood . . . . . . . . . . . . . . . . . 352,901 
Lathes, tool for turrets of turret, G. S. Adams . . . .  352,796 
Lathing and foundation therefor, metalliC, J. W. 

Kensett. . . . . . . . . . . . . . . . .  . .  . .  . . . . . . . . . . . . . . . . . . . . .  352,826 
Lathing sheets, machine for slitting ' metallic, 

Tunstead & Moore . . . • • • • . . . • • . . • • . . . . • . • . . . • . • . • •  852,636 
Leather articles, manufacture of. H. B. Hooker. . . 352,752 
Leather or leather cloth, manufacture of arti1lcial, 

Wilson & Storey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,726 
I.evels. dams, protection framework for, J. Ker-

naghan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,544 
Life boat, D. P: Dobbins . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,525 
Lifter. See Fruit lifter. 
Llftlnll device, V. Harbort. . . . . . . . . . . . .  . . . . . . . . . . . .  352.818 
Lifting jack, G. F. Kaler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,650 
Light. See Hydrocarbon Incandescent light. 

Night light. 

Liquid elevating apparatus, S. D. Mott . . . . • . . . • . . . .  352.833 
Liquid level Indicator, automatic . . electric, J. J. 

Ghagan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 352,647 
Liquids, apparatus for transferring, J. T. Ken-

worthy et at . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 352,695 
Lock. See Nut lock. Seal.Jock. 
Locomotive, W. Anderson . . . . . . . . . . . . . . .. . . . . . . . . . . . 352,601 
Locomotive exhaust nozzles, quIeter for, R. 
• Thayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 352,720 
Loom shuttle box operating mechanism, W. 

Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,783 ' 
Mainsprings, manufacture of, P. H. Meerlender . .  852,767 
Mast head and foot gear, combined, J. H. Rush-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,713 
Measuring circles and ovals, device for, L. Cour-

lander . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352.520 
Metal bars or pipes, machine for straightening. 

P. Medart . . . . . . . . . . . . . . . . . . . . . . . . .  .852,652, . 352,705, 352,706 
Microphone transmitter, W. R. Cole . . . . . . . . . . . . . . . . 352,008 
Microscope, B. F. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,689 
Middlings purifier, J. P. DeubeL . . . . . . . . . . . . . . . . . . . 352.810 
Milk can, J. F. McMillin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,831 
Mill. See Rolling mill. Windmill. 
Miter box, C. A. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . . 352,946 . 
MOUld. See Type casting mOUld. 
Motion, apparatus for converting, Looml. & 

Wing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,878 
Motion, machinery for transmitting and arrest-

Ing. W. Lewi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 352,628 
Motion transmitter. differential, C. I!'. W. Bodec-

ker. . . . . . . . . . . • . . . . .  . . .  . . . . .  . . . . . . .  . . . . .  . . . .  . . . . . . . . .  352,512 
Night light, J. & W. J. Stratton . . . . . . . . . . . . . . . . .. . . .  852,718 
Nozzle and gate, hydraUliC, J. H. Byrne . . . . . . . . . . . . 352.732 
Nut lock, G. M. Kernodle . . . . . . . . . . . . . . . . . . . . . . . . . . . .  852,545 
Ore concentrator, S. W. Shaw . . . . . . . . . . . . . . . . . . . . . . .  352,578 
Paper board, manufacture of parchmentlzed, E. • 

Andrews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  852,729 ' 
Paper calender rolls. doctor for, R. Smith . . . . .. . . .  352,665 
Paper cutting machine, J. Ball . . . . . . . . . . . . . . . . . . . . . 352,648 
Paper, slolng. C. Kellner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,100 
Paring machines, knife head for apple, W. A. C. 

Oaks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 852.774
' 

Pen, fountain, N. F. Palmer. . . . . . . . . . . . . . . . . . . . . . . . .  352,56l 
Pens and pencils. protective holder for, J. W. 

Kensett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,827 . 
Pin. See Sarety pin. 
Pipe coupling. automatic, R. McKinney . . . . . . . . . . . .  352,552 
Pipe wrench, J. Fatkln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,530 
Planter, D. F. Pulley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  852,62\1 
Planter, corn and cotton, J. W. Williams . . . . . . . . . . .  852.596 
Planter, seed, L. S. Flautau . . . . . . . . . . . . . . . . . . . . . . . . . .  352,813 
Plow, J. A. Ball. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,849 · 
Plow, rotary. H. Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 352,655 
Power presses, stol' for. J. A. Seitz . . . . . . . . . .... . . . 352.575 
Preservinll IIsh, O. Syllwasschy . . . . . . . . . . . . . . . . . . . . . .  852,666 
Press. See Baling press. Hay pres •• 

Printer's galley, �'. P. Butman . . . . . . . . . . . . . . . . . . . . . 352,854 
Printing machine sheet delivery apparatus, R. . 

Miehle. . .  . . . . . .  . . . .  . . .  . . . . .  . .  . . . .  . . . .  . . . .  . .  . . . . . .  . . .  853,653 ' 
Protector. See Heel protector. 
Pruning shears. J. Neff, J r . . . . . . . . . . . . . . . . . . . . . . . . . . . 352.581 
Puller. See Stump puller. 

. 

Pulley. B. G. Handy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1152,539 
Pulley, W. Jj'. Parish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  852,837 
Pump. measuring, H. Amerland . . . . . . . . . . . . . . . . . . . .  352,�71 
Railway gate. M. Toulmln . . . . . . . . . . . . . . . . . . . . . . . ... . 352,590: 
Railway heads. etc .. evener for, R. S. Matte.on .. . . 852.701 
Railway Signal, C. W. Pridham . . . . . . . . . . . . . . . . . . . . . .  352,571 
Rallway Signal apparatns, G. N. Reiff . . . . . . . . . . . . . . . 352,779 
Railway signal, electric, Mahanay & Campbell . • • .  352,700 
Railway switch. R. B. Short . . . . . . . . . . . . . . . . . . . . . . . . .  352,579 
Railway switch and signaling operating device. G. 

N. Reiff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,2'll1 
Railways, curve pulley constrnction for cable, H. 

M. Lane • . . . • • • • • • • • . • • •  o • • • • • • • • • • •  o • • •  o • • • • • • •  0 • • •  852,763 
Railways. switch for overhead, J. W. Moyer . . . . . . .  352,884 
Rake. See Horse rake. 
Range or pressure boiler, kitchen, J. H. Ash . . . .  " 352,847 

. Rat trap, J. L. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352.902 
Reaming tool, E. I •. Mansfield . . . . . . . . . . . . . . . . . . . . . . . 352.829 
Reciprocating enlline, W. W. St. John . . . . . . . . . . . . . .  852,&8 
Reclining chair, J. A. Newell . . . . . . . . . . . . . . . . . . . . . . . 352.77S 
Refrigerator building. T. J. & E. H. Hnghes . . . . . . .  352�872 
Regulator. See Volumetric regulator. 
Ueln guard, C. L. Bard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " 352,674 
Reversing mechanism, J. E. Duncan . . . . . . . . . . . .  _ . . 852,81;2 
Revolver, G. Envall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 352.&;8 
Ring. See Stretching ring. 
Road roller, steam. J. Scheerer . . . . . . . . . . . . . . . . . . . . . .  352,574 
Roller. See Land roller. Road roller. 
Rolling mill, F. H. Daniels . . . . . . . . . . . . . . . . . . . . . . . . . . .  352.521 
Rolling mill plant, Hemphill & Garrett . . . . . . . . . . . . .  852,750 
Rolling mills. feed table for, Hanly &; Richey . . . . . .  352,748 
Roollng felt, I!" L. Kane . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 352,619 

Roofs, bracket for use In shingling, Allen & 
1'icheoor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352.507 

Ruler, W. P. Sisson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 352.787 
Safety pin. D. L. Durand . . . . . . . . . . . . . . . . . . . . . . . . . . . . 352,681 . 
Sash fastener, H. B. Ives . . . . . . . . . . . . . . . . . . . . . . . . . . . . 352,617 . 
Sash holder, window, H. W. R. Strong . . . . . . . ... . . . . 352,719 
Satchel and pocketbook. frames,\fasteniml for, A. 

. . 

Goertz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � . .  , . . . . . . .  . . •  352,687 
Saw, C. W. Griest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352.861 
Saw, T. O. LOullhlln . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  352.884 
Saw gummer, gin, S. A. Maxwell . .  o . o  • • • • • •  0 . 0  • • •  0 .  852,550 
Sawmill set works, W. F. Parish . . . . . . . . . . . . . . . . . . . .  352.886 
SIIW sharpening machine. A. Blackmer . . . . . . . . . . . . .  352,802 
Saw swage. C. Ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,670 
Scaffoldinll support. J. T. J ohnson . . . . . . . . . . . . . . . . . .  352.878 " 
Seal lock. C. E. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,522 
Seeding mr.chine, hand. Baker & Oren . . . . . . . . . . . . . . 352,673 
Sew8.&'e, treating. Slater & Stevens . . . . . . . . . . . . . . . . . . 352,894 
Shears. See Culling shears. Pruning shears. 
Sheet metal, machine for cutting, I •. C. Everest . . . 352.683 
Ships, construction of, W. H. Daniels . . . . . . . . . . . . . 1152,807 
Shoes, gloves. etc., fastening,for, Fox:& Holle . . . .  852.532 
Show case, J. 'E.�Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,828 
Shutter, window. G. H. Thompson . . . . . . . . . . . . . . . . . .  852.586 
Sign, t1exible, H. P. Feister . . . . . . . . . . . . . . . . . . . . . . . . . .  852.66t 
Signal. See Danger signal. Fire signal. Railway 

signal. Train Signal. 
Signaling apparatus, electro-mechanical, W. W. 

Le Grande . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,903 
Signal box, watchman's electriC, Le Grande & Bur-

ton . . . . . . . . . . . . . . . . . . . . . . .  , • . . . .  . . . .  . . . . .  • . . . . . . . .  . . .  352.549 
Sillnal buoy, T. Dul!'y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 852.527 
Skate, roller, W. H. DanieL . . . . . . . . . . . . . . . . . . . . . . . . .  352.709 
Skate, roller. J. H. Fenton . . . . . . . . . . . . . . . . . . . . . . .  : . . .  352,74.� 
Skirt holder and rack, adjustable, F. M. Reynolds 352.891 
Sleigh runner, G. W. Potter . . . . . . . . . . . . . . . . . . . . .. . . . .  352,887 
Slipper hanger, H. M. Crockett . . . . . . . . . . . . . . . .. . . . . .  852,788 
Snap hook, E. T. Viyon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 352.669 

Sole or· heel edge burnlshinll machine. W. Gordon 352.866 
Sounding apparatus, navigational, W. Thomson . . 352.589 
Spike. J, T. Nulty . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,883 . 
Spinning frames, spindle supporter for, W. T. . 

Carroll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . .  353,183 
. 

Spinning machines, saddle for top rolls of, A. B. 
Taylor. . . . .  . . . . .  . . .  . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352,884 . 

Spool holder, F. W. Andree . . . . . . . . . . . . . . . . . . . . . . . . .  352,728 
Spout and case. swiveled, D. H. Spencer. Jr . . . . .. . .  352,588 
Spring. See Cushioning .prlng.'lVehlcle spring. 
Spring clasp, G. T. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . 352,770 
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1 titntifit �mtritlu. rDEC�MBER 4, t 8B6 
Station indicator. R. Benftner . . . . . . . . . . . . . . . . . . . . . . .  352.576 
·8tealll bul ler. G. L. Bottum . . . . . . . . . . . . . . . . . . . . . . . . . .  :152.513 

Steam boiler. C. N. Hitchcock . . . . . . . . . . . . . . . . . . . . .  852.825 
Steum enj(ine. A. G,·am . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.;2.5:17 

li!tenol<raptlie mllchine, M. M. Bartholomew . . . . . . . . :�'i;/,7911 
Stone, etc., article of artificial, W. J. Morrow .. . . . .  35'!.772 
Stool. foldlnlC camp; R. Cole . . . . . . . . . . . . . . . ; . . . . .. . . . .  :152,tiOIl 
Stop nJ0tion mechanism. }4', W. Ostrom . . . . . . . . . ' "  .�5:!.775 

Jn81 d p  I'nll" " ench i .... arlio" - _ _  ,.� cell l 8 n lin e. Bnek 1·1l1 "� . ..  ncb i l l l!te l·tion - .  - 8 1 .00 11 l i n e .  

Storage battery. 0'. A.  Mose . . . . . . . .  ; . . . . . . . . . . . . . . . .  3;,;j.708· 

'l'he above are charl'es per lU\'ate line-ubout eigbt words ver l ine. '!'his Hotice show"s the width of the line, and is 8�t in agate type. Engravings may head advertisement � at the same rate per agate line, by measurement, as the letter press. Advertisements must be received a� publication office as early as '.rbursday morning to appear in next issue. Stove, \V N Moore . . . • • . . . . . . . . • . . • • •  , .. • • • • • • • • • . . . •  352,558 
Stove, W. 'rurton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 352.84:1 
Stove, heatinJ.(. IlJ. IJ. Messenger . . . . . . . . . . • . • • • • • . • • .  �t879 
Stove •• hellting attachment for, M. H. Ball . . . . . . .  852.7:10 
Stoves. heating att�chment for, D. S. 'l'rimmer . . . :�'i2.6a5 

Strainer. colfee or tell pot. W. H. & �'. C. Burden .. 352.516 
Straw burner. Cluttel' &, l1ock"enhaupt . . . . . . . . .. . . . . ab2,ror 
Stretcbinj! rtD�. Moon & Pynchon . . . . . . . • • • • • • • . • . •  852,iij9 

Stump puller. W. M. McKuy . . . . . . . . . . . . . . . . . . . . . . . . .  8.;2.7G5 
Supporter. See Garment l'Iupporter. 
Surface "nd planer j(aulre. Stulford & Whipple . . . .  852.584 
Switch. �ee Railway switch. 
Table. See (Jame rdbie. 
Tea. clarify inlC. S. C. D"vidson . . . . . . . . . . . . . . . . . . . . . 852.809 
Tea pot. and other ve •• eis. adju.tahle lid holder 

for. M .  Dean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  il52.809 
Tedder. '1'. W. Bovee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &;2,605 
TelelCraph Instrument. C. G. Wright . . . . . . . . . . . . . . . . 852,600 
'J1elej.!"l'aphic relay, 0, We:,tin",honse. J r  . . . • . . . . . . . .  :)52,725 
Telegraphy. duplex aud quadruplex. S. P. Frier . . :152.865 

Telepbone. W. R. Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .'l52.7.15 
Telephone transmitter. Wheless & Darden . . . . . . . .  852,900 

Telephones, line connection for mechanicnl, G. F. 
Sbaver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . k�5�.6,7 

Temperature regulation, 8Y8tem of, W. S. Johnson ;,5!,874 

Tbill coupling. D B. Cahow . . . . . . . . . . . . . . . . . . . . . . . . . .  8.;2.517 

Tbra.blnll machine. J. B. McCutcheon . . . . . . . . . . . . .  :162,764 
'l'Be machines, cutting tal)Je for, J. S. Smith . . . . . . .  352.6Sl 
Tin from waste tinned iron, recovering, W. Beat-

son . .  . . . . . . . . . . . . . . . .  . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . .  8"I2.60.� 
Tobacco. box or show "".e for plug. J. W. Fashlng .l52.GI4 
'l'oola. apparatus for use in grinding' and sharpen-

ing. C. S. 1.'homason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  852.789 
Tooth, artillcial. L. '1'. Sheffield . . . . . . . . . . . . . . . . .. . . . .  .'l52.785 
Toy savings bank. Shepard & Adams . . . . . . . . . . . . . .  051.786 
'l'l'ufo signa), .T. H. Parsons . . . . . . . . . . . . . . . . . . . . . . . . . . 362,W7 

\\lr\es Received I \(\1 I) 

A R E  ' N SU R E D  AGA I N ST BY 

T H E T R AV E LERS ,  
Of Hartford. Conn.  

I S S U E S  A LSO T H E  
Trap. See Animal trap. Rat trap. BEST AND CHEAPEST L IFE POLICY Trllck. car. A. W. Getchell . . . . . . . . .  . .  . . . . . . . . . . . . . . :l52.6·lb 

Trunk or box fa�tener, F'. W. Mix . . . . . .  , . . . . . . . . . . .  {o2.62i 
Trunk. wardrobe, Z. D. Hinkley . . . . . . . . . . . . . . . . . . . 352.824 
Tubes. manufacture of lonl(itudinally fM'ded. R. 

Parker . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  ; . . . . . . . .  352.f>56 
Tug. harne. T. A. McGranaban . . . . . . . . . . . . . . . . . . . . 352.626 
TwlstinJ{ twines and cords, machine for, J. W. 

Bowersox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8b2.804 
Type ease and I(alley support. W. H. Golding . . . . . . 852.817 
Type cast/nlC mould. C. IIoch.tadt .t aI . . . . . . . . . . . .  852.869 
Umbrella holder. C. G. U1ings . . . . . . . . . . . . . . . . . . . . . . 3.12.844 
Umbrella or parasol. E. Retornat . . . . . . . . . . . . . . . . . . . 8.;2.781 
Umbrella. pocket. A. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . 852.868 
Valve. balanoe, A. Beckert . . . . . . . . . . . . . . . . . . . . . . . . . . 852.801 
Valve. rotary steam. W. H. Smith . . . . . . . . . . . . . . . . . .  852,8lil> 
Valve, fluid pressure rellulating. J. W. Rumsey . . . . a52,SOO 
Valve seats. device for dressing. H. R. Tower . . . . .  852.591 

Vehicle sprinl(, E. Bowman . . . . . . . . . . . . . . . . . . . . . . . . . .  352.675 
Vehicle top. G. GIIf<)rd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 852.816 
Vehicle top joint. J. S. Wilkins. Jr . . . . . . . . . . . . . . . . . .  :152.6a7 
Vehicle. two-wheeled. H. G. M, Howard . . . . . . . . . . .  S52.8�� 

Vehicle wheel. J. McCallum . . . . . . . . . . . . . . . . . . . . . . . . .  35l.551 
Vebicle wheel. A, I,. H. Messmer . . . . . . . . . . . . . . . . . .  35!.8.12 
Vehicles. runner for wbeeled. J. W. Simmons . . . . . 352,580 
Velocipede. E. & J. I,hoe.t . . . . . . . . . . . . . . . . . . . . . . . . . .  8.;2.698 
Velocipede. E. C. �' Otto . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352.835 
Ve ... el. W. 1.. D. O'Grady . . . . . . . . . . . . . . . . . . . . . . . . . . . .  352.709 
Ves.els, skeg attachment for. T. G. Edmondson . .  351.682 

IN THE 'W'ORLD. 
Indefeasi6le, Non-Forfeita6le, 

World-Wide. 
ASK AGENTS TO SHOW A COPY. 

Surplus; • 
Assets. • • • • 
Paid Policy- H olders, 

) 
JAS. G. BA.TTERSON, 

President. 

$2,096,000 
8.4 1 7.000 

1 2,500,000 
RODNEY DENNIS, 

Secretary. 

Drill Presses, Ch.ucks. Drills, 
Dogs, and machinists' and 
teurs' outfits, Lathes rm 
'';atalogues mailed on appl icat ion �1a"'l"'!!Ipiillil"'l 
1 Rl'1 W. ad St., Cinclllnati, 0 

Volumetric relCUlator. ;\1; G, Wilder . . . . . . . . . . . . . . .  352.534 RECE�T PROGHE�8 IN C HEMISTRY. 
Wagon end l(ate. J. R. Davis . . . . . . . . . . . . . . . . . . . . . . . .  352.860 By Profa. C. Boltom. -Chemlcal SOCieties. new ele-
Wa�hiD� machine, E. K. C1ark . . . . . . . . . . . . . . . . . . . . . .  8.3�,j34 ������lr�t;n�

e�hb:�f:fc���n�
n
e'�����l���� t¥t��':�i WashinlC macbine. S. T. Potter . . . . . . . . . . . . . . . . . . . . . .  35_.711 1 chemistry. new view. of cbemical reliction. chemica dy-

Watch baiance, G. E. Hart . . . . . . . . . . . . . . . . . . . . . . . . .  35!.81� namlcs . cbemlcal pbysics. liquefaction of gases. chemi-
W t I t II T G d I .,.., -47 I cal industries. n Imenclature, pro<less ln org,mlc chemls-al er c ose ., . �. 00 w n . . .  , . . . . . . . . . . . . . . . . . . . . ��. j I trv . . tbe aromatiC ser:es of compounds. syntbesis of or-Water closet valve. J. Demarest . . . . . . . . . . . . . . . . . . . . 8.; .•• 643 . gamc compound ... physlolo.,lcal and sanitary chemistry. 
Water conductors. fastening for, J. A. Carr . . . . . . . . 362.805 tendency of moaern chemistry. Contuined in SCI EN-
Water heater. W. E. Nolan . . . . . . . . . . . . . . . . . . . . . . . . . . 353,628 ¥�F�� t:'d"�n�l� ���:����;o� ��i �::8d��\���? cents, Water heater, Swager & [(erchen . . . . . . . . . . . . . . . .. . . 352,ROO 
Water beater and puriHer, M. M. Wilson . . . . . . . . . . .  852,6.'l8 
Water puriHer. boiler. E. A. Rus.ell . . . . . . . . . . . . . . . .  852.6:10 

Weil pOint. drive. W. F. �'elten . . . . . . . . . . . . . . . . . . . .  061.5:11 
Wells, etc . •  tube clamp tor oil. W. C. Wells . . . . . . . . .  852.724 
Wheel. See Vehicle wbeel. 
Whip socket, :\1. S. 'l'arki ngton . . . . . . . . . . . . . . . . . . . . .  852,667 
Winding paper and other fabrics. machine for. J. 

Waldron . . . . . . . . . . . .  . . . . .  . . .  . . . .  . . . .  . . . . • • . • . . .  352,722 

Windmill . A, A. Kinney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &;2.875 
Wire cloth. shuttle for weaving. J. W. Parker . . . . . 0352.61:5 
Wire. reel for cbeck row. G. W. & �'. P. Murpbey. 35'l.88O 
Wire, tool for working, A. M. Delany . . . .  " . . . . . . . . .  H5t5 !.'i 

Wire •• machine for connecting; A .  L. Brush . . . . . . .  352.85.) 
Wrench. :See Pipe wrench. 
Wrench. A. A. Coon . . . .  .. . . . . . . . . . . . . . . . . . . . . . . . . . .  851.518 
2I1ther. C. �'. Illlupt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 352,6;8 

DESI GNS. 

Bed trame. folding. T..  E. Matuska . . . . . . . . . . . . . . . . . . .  16.!l8Il 
Bottle stopper. A. IT. Wirz . . . . . . . . . . . . . . . . . . . . . . .. . . . .  lR.992 
Sbow case. J .  H. Mullan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16,987 
Sign, advertising, A. D. G iannini .  . . . . . . . . . . . . . . . . . . . 16.984 
Stove and furnace. heating, Magee & Van Vorst . . .  16,%5 

Stove. heating, 'J\ White . . . . . . . . . . . . . . . . . . . . .. . . 1fj,WO, 16,mn 
Thermometers. case for mecbanical. E. W. Upton . 16.989 
Type, font of printing. C. Schraubstadter, Jr . . • • . . .  16,988 

TRADE M ARKS. 

Cbains. detachable drive. Link Beit Maoolnery 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1�.805 

lnk. printir.g. Queen City Printinll ink Company . . .  13,804 
Ink •• prinUnA ; Woodru1f's S,n . . . . . . . . . . . . . . . . . . . . .  1�.810 
Medicinal prepara,lon, Kaile & Co . . . . . . . . . . . . . . . . . . . 18.803 
Medicinal preparatio" of an alterative or toniC 

character. H. H. Warn�r . . . . . . . . . . . . . . . . . . . . . . . . . .  18.809 

Oil. olive. A, Gounelle . . . . . . . . . . . . . . . . . . . . . . . .  13.798 to 13,802 
'>peclOc for uterine di.ease •• E. A. Noble . . . . . . . . . . .  13,806 
Tomc, frnit, E. H7Plummer . . . . . . . . . . . . . . . . . . . . . . . . . .  1:1,807 
Wine. champagne. J. Somborn . . . . . . . . . . . . . . . . . . . . . . . 13.808 

EXCELLENl' HLACK COPI'::S of llnytlling 11'ritten or 
drawn WiLh any Pen (or Type Writer) by the Patent 

AUTOOOPYIST OnJy equalled 
by Lithography. . 
Specimen" Free 

AUTOCOPYIST Co., 3 Thomas Stl'ept., New Yort-

'I' llp "'1' , 1' U E o r I . I I1 E lt'I Y. l\ t. \V  Y'HI K 
The great work of Bartholdl. the larlCest statue ever 
erected by man, jUflt inaugurate'" on Bedloe's Iblnnd. 
New York Harbor, t'ul1y described. 'l'he h isturv of its 
inception, how the WOl'k. was carried out, chronology of 
the operation� aDd fuU engineerin£l aGd popular details 
as to construction. mode of erection. size, thicknes& of 
metl) l, etc. Il'ull y  illustr�ted by drawings, showinf t.he 
rr��e[]:o
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construction. Contained in SCIENTIFIC AMORICAN' 
SUP PLEMENT. No. 564. Price 10 cents. To he had on 
application. or by mall. at this offilce and from all news
dealers. 

The Countersink fol lowing the Drill. the joh Is finish
ed at one operati<'n. saving the adjnsting of tOOlS and 
work twice, Made by 
\V del' &; U " sNe l l  Mfll'. Co.,  G reenfield. Mnlls. 
SHIELDS & BRO \VN 

M'aflufa"'''f'tJ 8 a .. a S Ie Pl"prietur, of 
BRADLEY's 

For n O H.ERS anel RTE A M  PIPES 
Ilt·dul " '" ('ontl'·II"' . .  ' I  .... ttt' fill.""I". 

FOR GAS AND 'W A'r f<� R  PTPES. 
Prevents Sweati ng and Freezing. 

Write for Circular and tell Uf!l what you want. B. W. PAYNE & SON. Drawer 1001. Elmira. N. Y. 
_ New York Uffice : 107 Liberty titreet. 

Eastern AgentstJI [ J  .L, CI,A lun: & CO., Hostop, Mass. 
Our patented v ertical Boiler will not prime. No dan

ger of burning tiues. 

FI RE-B RICK. -BY R. A. COOK, A . Mt An jnt/'fe!l!tin� deFlCl'iptiPD of the mint nil of fire ( lay anO the manufarture of tire brick l it .\ ' t. Sav. ge Mar ,  land, 
where is Jocated one of th� ]ar�est. estttblishn ents In 
the count.ry dt-'voted to this induf'l.tl'v. ('ontainpd in 
SI I F.X T I FIC A \I E I I!('AX SrP I ·LE ,\fEN'.r, 'No . .'i :� S .  Price 10 cents. To be hud at this office and from all newsdeale ... � Print Y our Own Cards I 

Pre.s $3. Circular size $8. Newspaper size $44. 
Type settinll ea.y. printed direction.. Send 

. 2 Rtamps for list pres.ses. tlre.etc., to factory. 
K E I J � t: V  & ("0 ., lY.l.el·i df"u, (!nuo. 

Cutting-off Saw and Gaining Machine. 
Special Machines for Car 

Work. and the latest im
proved W o o d  W o rk i ng  
Machinery of nIl kinds. 

INGERSOn BOCK DaUI, CO .. 
10 PARK PLA(lE, NEW YOUR. 

I m p roved " Ecl i pse " 
� C> C K.  .0 :.4. :J: Xo L I& , 
8i!�rng�

inlQ�arr;�g;,elin�Ub:�:'i�t� 
dril ling. and for a1i kinds of rock ex
cavation. 

" StratJl:ht I�ine " AIR CO}[PR'ESS .. 
BoUers, Steam and Horse Power ��lectric

MrJr�tln'it:ca�f:!��� 
descriPtfve Catalogue. 

TNTER-
.Rting d ·scrlption. hy A. Tls.lIndler. of YeBowstone 
Park and U. natnral cllri <'sltl... With 6 iIIus'ration •. 
Contained In RCl F. ' TI F I C  AMIORTCA " f'UPP""llE"T. No. 
:;46. Price 10 cents. To be bad .t thl. office and from 
aU newsdealers. 

C E T  T H E  B EST A N D  C H EAP �ST 

J. o� •• 
(Cincinnati.  Ohio. U. s. A.) 

Exclusive Allents and Importers for the United Stato 
of tha C E L E B R A T E D  
P E R I N  B A N D  S A W  B LA D E S ,  
Warranted ." p,·)·l o r l o n l I  oth erR I n  q u a l i ty. fini_b. 
It U I l O .·IU i l )'  o f  I " m l.el". and $[1' l l f- " u l  d U I·u b i l l t }' .  
One ' ''e'' 1 1l  !'n n '  outwp.ars I h l".·e ordi�ary saw�. 

iU li l l u fu·'· r lt l·.· .· ... of l ' IRl l i li ll  i\ J u d. ' u ell nud 
otbel' l'nte" 1 W u od W UI'k IUlr lUnclJ inel'Y. lMi)frdl�l 

DIES AND OTHER TOOlS' .....�ord1tabfll ' .  
SHEET METAL aoo HAMMERS DROP FORGI_Ca, A':' . ,StillS " Parker Pr ... Co, 

"M:,,,al�'o,,,,,,, Clo.. \ 
Brauch OIlice and Factory, 230 center Street, New York. 

Vio l i n  
O u t fi b  nt $ 1  •. !!lSi $ 1 � n n d $:l� ell c".  " " n d  !iltnmp for Beautifu1 l 1ustrated !)6-page Cntalogue of Violins GuUarM, Banjos. CornetM, "" u tes, �trin@'�. etc. LnwE'st l?rices. ltai l orders a flpecial ty. e. w. �'rORY �6 (:ell u·o l �n·ePt, 110" 100. I1 l aS8. 

' 

MARINE ENGINEA. CRANKS. AND !lhoft •. -A paper by J. �'. HaB. diredfn� attention to an lmproved method ot constructin,z thE' crllnk und Fcrew 
�����lfS�]�

t
���i��

ss
:�� SC�)����trc?:�I�h��

e
�l�% �8b·:ft� ine- hI s t - unde1 go. With 21 fgures. COfltained in ::--C I t:N�" FI<' A MEH ICA "  SU I'PL I M E ' T. No.  04 6. I 'rlce 10 cents. To be had at this office lind from all newsdeal_ ers. 

M I N E R A L  W O O L. 
prt.:�:;;'f���i. 

in
i\-�J�:�fr'l��ii� I�n� :i�·�'t;o.r;a

mpies and 
!l� VOR'I' I ,A l\ DT "'T \( EE'I" N. Y. 

S H E P A R D ' S  N E  ....... 60 
Serewofol tlng Foot Lathe. 

Foot and Power Lathes. Drill Presses. Scrol l-saw A !tach .. ments. Chuck�, Mandrels, 'llwist D���:il��O��� Ct�\��rBLit
t<jje8 on �� ��:;���i!!Jo. P'lre,::�

n
f�r catalo/lue of OulHts .. for Amateul'E- or Artisans. 

AddressH. L. Shepard. A�ent. 134 E. 2d St . . CincIDnati. O. 

Blbb's eelebrated Orlglllll 
BALTIMORE 

FIRE-PLACE l{EATERS, 
To wa.rm upper and l..ower rO<JDUI. 

The hR.urlsomeet, most ecollomical Coal Stoves in the wflrM. 
B. C. B I B B  &. S O N  

Foundry Offil'e anrl Sal('�rootrul. 39 and H Ll�ht Street, 
Jlaltlmorf'. Md. MABBLF.IZF.D SLATR M.A.NT'EI& , fliirSentJ/or Circular •• 

CFIr.A :FI TE�'S 
C A S  E N C I N E . 

Warranted equal to IIny In 
����r l\�r�nE�i�l�y:�it�

n
�n�ll���: 

pactnpR�. Gives an Impulse at 
every Hevolutinn. 

c-<. H. H. L A T H A M. 
��t-.�<-:<-<:::-:

ChiCftgO Al(ent. 115 Monroe Street. 
lfllllams & Orion ftl(j!'. roo, 

STERLINO, ILL. 

A l'rloted COP]' of the speclHcations "nd drawing of 
"",y patent In the foregOing lI.t. "Iso of any pat.ent 
Issued since 1&i6. will be fnrnished from this office for 25 
cents. In orderinJ;t pJ.ease state the number and date 
of the patent deSIred .• and remit to Munn & Vo., 361 
Broadway, New York. We a1so fumish copies of patents 
granted prior to 1866 : but at Increased cost.. as the 
specUlcation.. not belnll printed. must be copied by 
hand. 

The R •• t ��"-ro.d ,,p 0 " f R · a .  R ·  d " "ld ln the Wodd 
Send for l11ustrated descriptt'"e ('irealar, and name tM. paper. 

1 43 Worth l>tre �t. N ew York. 
78 and 80 Lake Street, C h icago. 

G L U C O S E -B Y  W. H. B R E W E R, 

enDo M o n  Pn,pnlN ma.,. now be obtalne" by the 
Inventors fnr. any of the inventions nAmed In the fore
Il'olnl!' list. at a cost of WI each. �'or full instruction. address Munn & Co .. 3111 Broadway. New Yorl<. Otller 
foreign patents may also be ob<al1!.ed. 

r KIll" I£()'l , 
NEWSPAPER FIL:E 

KUNN & CO., 
Publishers Scm.�·:TIFIc AM:mI.IOAN 

Ph. D.-Gluco.e. i ·  s chemica' and trade-name.. Pl'Oduo-
�
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n
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s� Use tiM tin a!ulterant. ContHined in· SCJ lIl """ I FIC AM "� U I

('A N SUI' I ' I . EM "' '' T .  N o .  � ·I ' .  Price 10 oar,ts. To be 
had at this offic� and from aU new.dealers. 

TEST RECORDING A P PA R A T U S --
])escriptitin. hy J. H. Wlck,teed. o f  a new testing ma-
�r,!��t���;ft�O�t�(f: �1 rci��:��\�� . 

a
r�

a
NI!�Be���8�Yn��: 

�nn J)1IF.('n·. rnt. 1,001l(, pun •• ,. Olter ConI ain('d" in � C I " !' TIFIC' A M FBICA x SUPI 'LEMENT, No. H A S Highe.t Indorsement.. � ·t!". Prl". 10 cents. To be had at this Office and from , � 
���h��!� ���'ti:�!.'.'

n. all newsdealers. _______________ _ 
A two years' test by conservative �� O - c:::::I �T ""' '''e-manufacturers o f  national r�puta- � '-'L '-' c::JI e7 � II .&.A.L 

tlon has sho" n it to he tbe on 1/ per- I Of A ,·., n l i d  1 nCRndp,., ell '  I I ll h .  i III/: • .I«t Lubricator .I or MOlle PUlUU8 in Jt;h·Ct l· i (�  1 ,1" .... n n d  " OW" .'. use. Prices very reasonable. Send Motors, Dynamos, Lamps, and Batteries in all varietie&. for our U Catalogue Number 55." }""!]ecf.ro�Dynamic ('0., �24 Carter St .. Phi1adelphia. VAN DUZIIlN ",-TIFT. Clncinnati. O. ' W.W. Grl""om, COll.nltl"" Electricnl En"IDeer. 
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On Paints, Painting, 'Gilding, Var
nishes and Varnishing. 

A rlot.- A Complete Guide for Couch Painters. !from 
tbe �'rencb of M. Arlut. By A .  A. FesQuet, Cbemist. 
With an aPRendix on the Materiahi and the Practice of 
Coach and Cal' Painting' ano Varn i�hing in the United 
States and Great Hritain. 12mo. $1 .25. 

A n d t·eJII • .....,A Practical 'rl eatise un the F�bricati()n of 
Volatile and �'at Val'nisheM, Lacquers, Siccatives, and 
Sealing Waxes. From the German of Erwin Andres. 
With additions on the Manufxcture and Application of 
Varnishe�, Stains for Wood. Horn, l�eatber. etc. Edited 
by Wm. '1\ Brannt. 11 ilI u!:ltrations. 12mo, $2.50. 

Cal l i l lghn m . -SiIlD \Vriting and Glass }I�rubossjng. 
A complete Practical Illustrated Manual of the Art. 
12mo. $ 1 .00. 

G:!�il��;"�;�·;bJtn��
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Ill ustrat ions of Woods and Marbles, and numerous wood 
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Containing ltuleM Hnd Hegulat ions in everything relating 
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Glass, and Coach Pll inting and Varn ishing i Tests for 
the lJetection of Adulterations in Oi ls, 0010r8, etc. i and 
a Statement of the DiseaRes to which Painters ure 
pecul iarly l iable, with the Simplest and Best Remedies. 
Sixteenth .Kdition. Revised, with an Appendix. Con-
b���fis���
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PigmeJllts, their QualitieR and Use�t to which are added 
Driers, and Modes and Operations of Painting, etc. 
Together with Chevreul's Principles. of Harmony and 
Contrast of Color8. 12mo. Cloth, $1.50. 

U iflit u l t. VC I'gll R U fi .  n ll d  'l'oll!OlMai u t.-A PractiCHI 'l'reatise on th� Mltn nfactul'e of Colors for Painting : 
comprising the Origin ,  Detlnltion. and Clas:-;itlrution of 
Color� ; the Treatment of the Raw M'lterials. formulre 
end processes for the preparation of Pigments, A ppara
tus and Direction for its uses. Dryers : the Test.ing, 
A pplication, and Oualities of Paints, etc. F'rom the 
French by A. A .  �·esquet. Chemist and Engineer. 80 
Engravings. 8vo, 659 pal!es, $7.50. 

rlr The above or any 0' our Books .ent by mail free of 
pnstage at the publication prices, to any address in the 
World. 

lIT' 0',.1)' lflrge catfllo:JUe of Practi'!al arid Scientift'! Books. 
96p'lges, 81)1'), anrt our other cata, oguP8 and circulars, 1 ft
eluding a L�t of Bnoklt on Paint nfl, GUdtng, DJ'awitlg. De .. 
��i�d � 'ihe���t����O}�;i:�;:-r¥r,

e
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4In any part oj the World who WtU.fwrnMh us with hls ad
dress. 

H E N R Y CA R E Y  B A I R D  &. CO., 
Iadustrial Publishers, Bonk •• Jler., and Import.rs, 

810 Wa l nnt St., Phi indelphia, Pa. , U. S. A. 

1VO'VV �E.a..DY. 

The Techno-Chemica l  Receipt Book. 
L�e�������f 1�;f�:t�ni:

h
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Chemicu1 Technology. tmd their Practical Application 
in the Arts and InduRtries. Edited chiefiy from the 
German of Drs. Winckler, Elsner, Heintze, MierziDski , 
.lacob8en, [(oller, and Heinzerling, with additiuns by 
William rr, BranDt, Graduate of the Royal Agricultural 
�
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del phia, author ot " Galvanoplastic Manipulations." Il
lustrated by 78 engravings, in one volume, over 500 pages, 
12mo, closely pri nted, containing an immense amount 
and a great variety of matter. 1:lj]e�antly bound in scar
let cloth. gill. Price $'. free of postage to any address in f;he ",:nrlit. 

or A circular Of 32 paq&<, showing The full T ,  ble nf O,n-
t'�����i8U:����;t !J'ti:e WJrl:l ;:7:;VUt'f�:"'��';3; 
atJdres •• 

H E N R Y CA R E Y  B A I R D  &. CO. , 
Indu�t ria l l'ubU.her •• Book,ellers, aod Impo rters. 

lSI II Wn l n n t  St. , l'IIUndel phia, I·a., U. S • .  \ .  

IF YOU NEED a g'ood work o n  Mechanical and Steam 
Engineering, ask yonr Booltseller for 

Roper's Engi n eel'8' H n�lt
Y nook, • 83.1)0 

The Young Engiueel" "" O w n  Book, 
By Stephen Roper, Engineer, author of Roper's Prac

tica,] Hand-BOOks for Engineers and Firemen, 
Sent by mall postage paid on receipt of price by 
Ed.�ard. �eek.s, 

.. U B L I S H E R, S. E. oor. Walnut A; Tenth Sts. , Philadelphia, Pa. 
_----D-e-"c-r-IPtiVe Catalogues l._t_r_e_e_. ___ _ 

BI T �qll n l·c , O v n l., ol' l t o u n d  Smooth Holeli'. 
Fur ('urpenter, cabinet

i 
und pattern work . 

• ��';i �';;pI��e��'<xeo��f �ar��\'i f:��':'W.°f� 

WIT I I I!JRB l ,  R U GG & RICH A  ftDSON . Manufacturer. 
of Patent 1 \  ood Worldlll! .\ I 'lChlnery of every descri[J' tlon. Fucllltie. unsurpassed. Shop formerly occupied 
bv R Bal l & t o  • •  W orcester. l\fa!'ll'l, Send for Catll.logue, 

E LECTR I  CAL  :l!Jdw. P. 'l'homp.on. Solicitor of 
N. Y.  No riMK. uepos�tsE�6
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Bank, N. Y., till cJ ient is l-Iati8tied with the work, Other.,. 
wise refunded. Write for testimonials IlI1d Instrnctions 

Jtitlltifi t �mtritIU. 

Ehrichs' Fash ion Quarterly 
Together with the SCIENTIF IC AMERICAN, for the regu lar 

subscri ption price of the SCIENTIFIC AMERICAN, $3.00, 
and, besides this, we will send 

F R E E  TO EAC H SU BSC R I B E R  
.a.. SE.a..X.:E1VG-'VI7'.a..% O.a... :K.ET containing two sticks of perfumed wax, taper and 
seal. any Initial. Used altogether In fashionable correspondence. 

E H R I C H S' FAS H I O N  Q U A RTE R LY, 
S u bscri ption P rice, 60 Cents a year. 

Issned at the beginning of each season. ORIGINAL STORIES AND POEMS by the following well·known writer
s: 

.J n l inn Hawl borll e, Edllnr I'an·cett. J n n h  ... H e U l'1 Brown ... 'V i l l i nm H. IUdel ng, J n mes H er. 

bert IU or.e, H e l en (;nmpbe l J ,  lUal Y Id1we Dickinson, A bby �a¥e lUehard ... n, 1.01gb l'i ol·t h ,  

1,' l orencc lIaIlowAI I ,  and oth�rs, and a completely illustrated Guide to the N e w  York Market. 'rile very 
Latest I,'ashions and Novelties only are shown. 

The Fash i o n  P u b l ish i ng Co. ,  
P. O. BOX 3491. 30 B R O A D  S T., N E W Y O R K.  
RAIL WA Y AND STEAM Fl'I'TERS' SUI PLIES 

Rue's Litlle Gillnt hljector. 
SOREW JACKS. STURTEVANT BLO W ERS. &c. 

J O H N  1'1. URQUHART. 4(1 COI·Uamlt.St • •  N. Y. (!IV EC O lJRTSHIP & MARRIAGE 
Wonderful Secrets Revelatlon.and 
Discoverips for Married or Single, se
clll'ing-Health. We�lthaTld Ha]?piness 

to aU. ThisHandsomeBook. of 1 61! pJ\ (�ES 
mailed for l Outs. Union Pub. Co. Newark.N.J-

OOLORS. OOMMON AND POISO NOUS 
-A table showing the composition of some 'tlf the pig. ments lD common uhe, with a cla8�i:flcation of the 1 1l 1 ter 
based upon polsonons properties. Contained In SCIl'N
TIFIC A M E l t . CAN SUl'l'LEM I·. � T. No. ;)46. Prlce 10 
cents. To be had at this ollics and from all new8d�a ,er •• 

PLAYS nialo�ues. Tableaux. Speakers, for 
RChOOI,CIUb . .  & Parlor. Best out. Cat

. alc:!ue free. T. S. Denlson,Chicago. 

P U L L E Y S  H A N C E R 8  
F R I CT I O N' C L U T H E 8� 

BA R R E L  MA (;HINERY. 
E. & B. HtI I. �I .:S, 

BUFFALO, N. Y. 

PROGRESS MA OHINE wOR 
A.._ &; F. E:E.O'V\7"N, 

48 Park. Pl.aoe. N". -YO. 

R U,S S E R B E L  T I N C ,  P A C  K I N 0 ,  H 0 8 E • 
Oldest nnd Large8t Mannfacturers in til e  United States. 

VULCJANI ZED RU B B ER FABRICJS 
POI ltlechanieal Purposes. ... . , Air :Brak.e �o&e 

A Specialty. 
l' " ") \  ""� ! 

8'H \ "fE',iT \-\D"\.-
R U B B E R  MAT S ,  o 'V -ilii 

R U B B 6: R  M AT T i Na  U -- -
A N D  STA I R  T R E A DS , 0 - --"" ��---

NEW YORK BELTI¥G & PAC KING CO., 15 PARK ROW, N. Y. 
:r?��ciiE�����E�p�r���8s. Branches : 167 Lake St .. Chicago ; 308 Chestnut St., Phlla. 52 Summer St . •  Boston . 

�iliij;�HARRISON CONVEYOR ! 
H.!S�iag Grain, Coal, Sand, C lay! Tac B .  rk, l inders, Ores, Seeds, &0. 
ct���. I BORDEN, SELLECK & CO" {��'�';,rsJ Chicago, ilL 

I C E & R E F R I G E RAT I N G M'lchin�s, York Pa
tent. Y O II Ji !lI FG. 
(;0.,  V O I·I • •  l'� .  

"'AAL4D.wa(aL'L.a� ctotN'Vtity'O'R'� 
OALDWEI.L'S SpmA r. STEEL CONVEYOR, 131.133 WjlRt Wa&hlng'Qll liif .. Cllicallo. I I I .  

� New Catalogue of Valuable Papers 
contained In S(,lI'lNTIFIO AIIf""JCAW S17PpLlI;I!EIIl'T, SI>Jlt 
free of charge to allY address. llUNN & CO • .  361 Broadway, N V. 

ro E - H O U S E  AND REFRIGERATOR. 
Direction. and Dimensions for constructiun, with one 
Illnstratlon of cold house for proservlng fruit from 
eeason to season. The air I. kept dry and pure through. 
out the year at a temperature of from 34" to 36'. Con
tained ln SC" E.'TIFlC A'l >:R . C A X  SUPI'LEM >;XT No. 1 1 6. 
J>r1oe 10 centll. To be had at this offic� and of all news
GeBlers. 

E MODEL and L SBlidlorCtrcnlars. . XPERIME�TA C·!!c��:!�.��o. WORK SPECIALTY. (Mentl�p.per.1 

mo TIlE S'I' Im L M A  � U FA C'I'URERS .I. O �· 'j'HE UNl'l'ED STATES OF AMF,RICA. 
UNITE)) STATES NA V Y  DEPA HTMENT, l 

WA SHINGTON, D. C., Aug. 21, IB86. f 
The attention of all steel manufacturers of the United 

States is hereby invited to the reqnirements of the Navy 
Department in the way of armor·plates and heavy J!un 
forgings, for the prosecution of work already authorized 
by CODJ,{ress. 

This advertisement invites all domestic manufactur
ers of steel to Elpecify, in competition with each other, 
upon what. term8 tt.ey will engage to prepare for the 
production of and produce the forgings und llrnJor-plnte 
req uired for modern ordnance and arnlOred 8hips; alld no 
bids will be considered except such as engage to produce 
within the Un ited States either all the gun�steel 01' all 
the armor-plate (or both) specifiect in this advertise .. 
ment i nor will any bid be a<:cepted unlesE' accompanied 
grda!��;��ep�::!��f(��O�l, �� ht��
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for, a plant adequate for its fulfillment, 
Bids are hel'eby invited for supp)yiuJ{ this Department 

with the under-mentioned material : 
AbC\ut 1 ,3 1 0  tons of steel g'un·lorgings, of which about 

828 ton8 wil l  be for goUDa Of six i nches caliber. 70 tons 
for guns of eight inches caliber. and 912 tons for calibers 
between ten inches and twelve inches (hoth ine!usive). 

These forglntrs Rre to be delivered ruugh bored and 
turned, and when in that fl.tate the heaviest forlling 
which enters into the ('onstruction of a gun of each of 
the de8ired calibers will be about as follows : 

g
-i

';?
h

: : : : : : : : : : : : : ::'::. :: : : : : : ' : ' : : '. : : : : :  : : :  �� t<;1's. 

ig� :: : : :  : :.:.:.:.:.:,:.:,:.:.:.:.:.:.:,:.:,:,:: �:':':' .':':':' :'::':'� : :l�g :: 
All these forging'S must be delivered within the follow. 

iDf��6T�:ho�!�.
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within 18 months. 
}1-'or 8 inch guns, within two yeArs. 
lfor 10 inch and Jarjler guns, within 2� years. 
Preference will be given for earlier deliveries. 
Also. about 4,500 tons of steel armor-plates. to be of the 

�:Ue��i���� �gg l:;:tii�V;!�h
e
v:'!!�f�gr ��iii�f�i�:J��� 

and of such sizes us may be required, varying somewhat 
as follows : 

20 feet by 8 feet hy 12 Inches tbICk. 
17!4 feet by G feet hy 17 inches th.ck. 
�!6t���i?{ a1�J ti:i�fn����Y:tSe��

iCk. 
For inform8tion concerninll shapes and weights of the 

gun forgings and armor-plates, what parts mutot be 
manufueturcd in sets, time 01 delivery of ench �et . the 
chemical, physical, and ballistic tel:l-ts, which the metal 
must sustain in each case, and for all other particublrB, 
app ly to the ChIef of Bureau of Ordance, Nuvy Depart. 
ment, Wa!'lh ington , D, C. ' 

Each bid upon armor-plate must specify the time with·. 
in which the bidder will en�age to make delivery i and 
preference will be given to earliest propo�ed deliveries. 

Proposals must be in dupl icate , sealed and addressed 
to the Secretary of the Navy, Navy Department, '''ash 
ington ,  D, C., the envelopes indorsed U Proposal for 
steel gun-forgings and armor." 

They will be 1'eceived nt the Navy Department nnt.1l 12 
g;!�Clt:()��nI�: oli'��e 

d
�i���in;ik��f�c!�' at which 

The right 1tol  reRerved to waive defects in the form of. 
and to reject any or nil bids, 

1.'en per cent. of the contract price will be retained 
from the payment fur each article delivered, until the 
contrllct, a� far as relates to articles of that class, shull 
nave been completed, 
fo��b�:��J�

i
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�
erinl( both will receive preference, other things being 

e nat ids wi1 l  be compared in two classes. 
Plr .... t. Gun Forgings. 
Sf-condo Armor-plute. 
A nd the tot.1 sum for which, and the time within 

which the whole of the mttteria J covered by eH�h class 
will be produced and delivered will be �-Ilone ('onsid�red. W�LLIAM 

s9cr;r���r,J Na1Jf/. 
NOTICE. 

NAVY ])EPA RTMENT. 
WA SHINGTON, November 6, 1886. 

The ttme fixed by the foref,{oing arlvertisem ent. dated 
August. 21, 1886, for receiving propot-als for flteeJ gun. 
forg-inge and armor-platf'fl, viz , : Decem ber 10. Ifl86, iF! ex
tended to 12 o'clock noon . March 15, 1887, at which hour 
the opening of the bids wi1 l tal(e phwe. 

WILLIAM C, WHITNEY, 
Secrerary of the Navy. 

ALK A Loms AN D O T H ER ORYSTAL-
line Bodies.--Identlftcatlon of by the M icroscope. Bv A. 
Percy 'mith, �'.C.S. With 5 '  ligures of mlCl opry.tals. 
Contained in Sn I'; X TI FIC A M E R i cAN SUPPLl MENTt No. 1)4·) .  Pri,'. 1U cent.. To be had at this office "n<l trom 
ail newsdealers. 

Sa ve postage by using W ija. 
ver ,Metal Muil ing Boxes and Envelopes,Book Corner Pro. 
�'it:
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CURE �ca� DEAF· H O I STI N G  E N G I N E S and :::e:
t
:�i:e::a::.

Sslble 

l'Il:CX'S PATI!>!T lldPROVED CUSmOlIED EAI< DRUMs Perfeetl, LIDGERWOOD MANUFACTURING CO., 96 LIBERTY STREET, JII E W  l' ORK. 
Restore the Heal'lnJ, and perform th� work of the natural 

dise of every description 
through the U. S. and For. 
:!f�ilti�: ��i�I�6'.fJ':��: 
light.est, �trong-est. No lids. 
No strings. 50,£100 sizes, Send 
10et •.  for sumplee und 10 for· 
mation to The Weaver Mail-drum. ����r-l������! 

·��t!l;:::el�I�� H Y D RA U L I e  F L A·N G E D  , 863 Broadway, hew • MentlOn tllJ$ pa.ver, HEAD S ,  ¥J: �.nltrJg�f�I'M,O�o?�i,e��>p'�(,
acl:�iit�����!f.hla. A. 

DEAFN ESS Its C/luses",l'nd a new and snc· 
cessful (! � R I� at your own home, by one who was dc:mf twenty.eil(ht years. Treated by most of the notod specialists without benefit. Uured himself In three months, and .ince then hundreds of others. Full 

particulars sent on appli cation. 
T. S. PAGE. No. 41 West 31st St .• New York City. 

��D��N��F�!!�N� CURE D 
:Home Trea.tment. A late discovery by "celebrated Ger

Ulan Physician. Is a POSITIVE remedy in Every Stage. 
'l'reatise with directions sent FREE to any 8,,1ferer. 
Dr. W . F. G. Noetling & Cu.,��East nampton, Cona. 

P I L E S Instantrelief. Final cure and never 
• returns. No indelicacy. Neither 

knife purge, salYe or sUPPOSitOl-Y. Liver, kidney 
ancl all bowel tron hles-e�pE'cjally constipation-cur
ed like matri(' .. Sufferer!': will If'arn of a�;;jmple rpmE"f;ly 

tree, by addressing, J. H. REEVES, 78 Nassau St" N. Y. 

OF IRON OR STEEL, FOR BOILER �ND TANK MAKERS. Searcy's G reat l abor-Saving Ledger. 
Une q u a l e d fo :r S t :r e ngth a n d  Unifo :r m i tY'. 

Wanted, every retail merchant in America to buy 
Searcy's Ledger. Indorsed by all bU!oloiness men as the 
most complete plan of keep ing accounts ever devised. 
It saves the expense of buyinll bi l1*head�, savel'i jour_ttl
izing, and �aves the whole expense and unnOYUDce of TH E DICKSON MANUFACTU RJ NG CO. 

S OE'l..A...N'TON"� PA.. ���r
i
��s���fi�Oe

un
�Sat�e�I�:�� 11:�1. an

g, jt.s��A��r: 
96 ) ,ake Street, Chicago. I)' Oliver i'ltreet, B08ton . 1 1 �  I.lberty Street, New Ycrk. 

Waco, Ky. 

No .... rF. 1 0  (j�H' of  Strum Pum p., 

GAS ENGINES We have received following letter In 
regard to one of our No. 6 "  L , . (� 16) 

• ��
e
;::ttr

e
��:;'t���I�;���ghli���Ch pipe 

��S�,�'!, P��J'��:;r������dEpt�d
d 
t��fr�:�:: " V  A �  �;.��.zN�' 'r���2ti!c��n�i���; 

Whpn t.�e motor Is not at work, the exr,ense of running It ceases. " )l oney could not huy the Jet of ns 
!-i i m p l  .. . �n fe. Ef'onol .. tcn l .  fl ll " " .'e. N o exu'n i nlllu l'nuce. unless 8n'lther cou d be had. 1 w('uld 
Four Si7.eA: 1 I I .  p" � I I  � P .. J mnn power, Rnd Dental Engme. not givf;l your No. r. . 1  L ,. for n $700 pump. 
These Engines are P�ll,:. ... i Jl l l v  �11 i f-pr1 fnl' n-R,�o1ine Gas for country Uba equal dJ�tance to rafsf' . 

arSmd for I Uustratl'd Ua,alogue.' . 
We make Ten s;��.; �i ��

t
;�:et.�;';;�.P.

t. 
�A��/��

t
�o C�7� E C O N O M I C  M O T O R  CO /

cRPaPltles 100 t0 20.000 ,," llnn"
c,

er honr. "t"T.e for what 
Office and Salearooma a 86 DEY ST. �� Y. purp

08e w
�
n
l� ���Q�f% ,�l�,'lj:�?l������li�·o. 
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Inside Page. each inserti on - : _ .,. :)  cents a line. 
Back Page, each insert ion - - - $1 .00 a line. 

The above are charge.:'! per agate hne-about eight 
words per line. ':Phis notice shows the width of the line, 
and is set in agate type. Engravings may head adver
tisements at the same rate per agate line, by measure
ment, as the leiter press. Advertisements must be 
received at pubUcation office as early as Thursday morn
ing to appear in next issue. 

FmE AND WATER-PRoOP BUlLDING FELT. 
FIBE-PROOF PAINTS, STEAM PAORINGS, BOILER 

COVERINGS, E�O. 
Samples and descriptive Price List free by mail. 

II. W. JOHNS !.I'F'G CO., 87 !.IAIDEN LANE, N. Y • 
CHICAGO. PHILADELPHIA_ LONDON. 

VELOCITY OF ICE BOATS. A COLLEC. 
tion of interesting letters to the editor of the SCIENTIFIC 
AMERICAN on the question of the speed of ice boats, de .. 
monstrating how and why it is that these craft sail 
faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in SCIENTIFIC 
AMERICAN SCPPLBMBNT, No. 2 14. Price 10 cents, To tie had at this office and from all newsdealers_ 

T' � E  

" ACM E"  
Automatic Safety Engine. 
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noise. Cheap, reliable, economical 
Rochester M�chine Tool \V orks, 

Rochester, New York. 

$ 1  0 00 to $50 00 R�hf�n
h
J'prt-

ness. M�aic La nterns a ll d  �i ews oF
t
:���l!�� b: jects. Catalogues on application. Part 1 Optical 2 Mathematical, 3 MeteoroI0S-jeaI, " Magic l�anterns, etCa L. MA N A !'!SE, 88 Madison Street, Chicago, III. 

ARTESIAN 
Wells, Oil and Gas Wells, drilled 

fl �}�:�� w.::fs��t:ui�::2 
r:�Nn�:Jt c������ni:����� able Horse Power and Mounted Steam Drilling Machines for l00��o 600 ft. Send G cents for illustre .... ed 
catalogue. 
i"iel'ceWeI J ExcavatorCO. 

New York. 

INTERNAT IONAL INSTITUTE FOR 
Liql!�R�aR.�l}!!»w�],lje�Yo�aS. 

PULLEyS. 
Order from our " Special List." 

THE JOHN T. NOYE MFG_ CO. , 
BUFF A.. L<>. :LV_ Y. 

'WVDII:_ .A.. · :EL .A.JB.JB.:rs. 
I·,oyldellce. n. l . (Purk 8t.) Six minutes' walkWestfrometatioD. 

Orhdnal and H n l y  Builder  o f  t be 
H A R R I S - C O R L I S S  E N e l H E  

. With Harris' Pat. Improvements, from 10 to 1,000 H. P 
Send fo r copy E n g i neer's a n d  S t e a m  U s er'" 

M a n u a l .  By " .  W .  H i l i ,  M.E. P r i c e  8 1 . 2 5 .  MENTION THIS P APEB. 

PAT E N T S .  
MESSRS. MUNN & CO., in connection with the publi

cation of the SCIENTIFIO AMERICAN, continue to ex .. 
amine ilUprovements, and to act as Solicitors of Patents 
for Inventors. 

In thi. line of business they have had jOl"fy one years' 
experience, and now have unequaled facilities for the 
preparatIOn of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Uei�sues. Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms 

A pamphlet sent free of charge, on application, con" 
taining full information about Patents and how to pro
cure them ; directions concerning Labels, Copyrights. 
Designs, Patents, Appeals, Reissues. Infringements, As
s1l:wments, Rejected Cases, Hints on the Sale of Pa
tents, etc. 

We also send, free of charge, a SynopSIS of Foreign Pa
tent Laws, showing the co�t and method of �ecuring 
patents in all the prinCipal countries of the world. 

DIUNN '" CO., Solicitors of Patent8, 

361 Broadway, New York_ 
BRANCH OF�'ICES.-No. 622 and 6"24 F Street, Pa

ellIc BUilding, near 7th Street, Washington, D. C. 

pURE CLEAR WATER 
FOR 

• • • 

ETC. 
UNQUALIFIED SUCCESS OF THE HYA1 T  PURE WATER SYSTEM, 

NOW IN OPERATION IN THE CITIES OF 
CHARLESTON, W VA. SOMERVILLE AND RARITAN, N_ ] . BELLEVILLE, ILL. 

RICH HILL, Mo. TUNKHANNOCK, PA. 

Adopted by the following since October ] ,  1886. 
CITIES AN D WATER-WORKS. 

ATLANTA, GA. , 
CHILLI COTHE, Mo. , 

Capacities, from 500,000 to 3,000,000 gallons 

BEATRICE, NEB.,  
daily. 

RALEIGH, N� C. , 
EAU CLAIRE, WIS. , N EBRASKA CITY, NEB. , 

HUNTINGTON, W. VA. 

ALSO THE FOLLOWIN G  PRO M I N EN T MANUFACTURERS, ETC. 
Capacities, from IO,OOO to 2,000,000 gallons daily. 

M. & W. H. Nixon, Paper Mfrs. (duplicate order), Phila
delphia, Pa. 

����;:rJ�;:A�1 f�
o
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p
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son ville, Ill. 
Jnliet Steel Works (duplicate order), JOliet, lll_ 
Lustral Oil Co., Elizabethport, N. J .  
Bradley & Co., A

a
ricultural Imrlements, Syracuse, N .  Y. 

ge�it�PI�%tingOct
a
N��

r
&n, i(�s:.s City, Mo. 

A. H. Andrews & Co., �'urniture Jl<lfrs., Chicago. m. 
ra

o
��� <Jt�;:ffi0 &

R
8�1.�

n
fi:::�� ��ea������t���·PhiIa., Pa. 

C. T. Raynold. & Co . •  Paint. and Oils. N. Y. City. 
Cleveland Rolling Mill, Cleveland, O .  
Matthieson & Wiechers' Sugar Relining Co., Jersey 

City, N. J. 

Shaw, Kendall & Co., Stearn Fitting, etc .. Toledo, O. 
h. Hernsheim Brothers & Co., Tobacco, New Orleans, La. 
J. Capps & Son (limited), Woolen Mill, Jacksonville, Ill_ 
Dunlap House, J acksonville, Ill. . 
St. Nicholas Hotel, CInCinnati, O. 
���ft� ��:::��: �i

�;�����.<}. 
J. J. �'lynn, Bottler, Quincy, Ill. 
The HP Nail Co., Cleveland, O. 
Kingston Ice Co. itingston, West Indies. 
Omaha & Grant Smelting and Rellnmg Co., Omaha, Neb. 

�:'i;ff�a�iIfl���:it�: �t?£oJ;:,
p
l�O�Irs., Boston, Mass. 

Rio Grande R. R. Co., Brownsville, Texas. 
Hudson River Water Power & Paper Co., Mechanics

vUle, N. Y_ 

UNLIMITED IN CAPACITY-RESULTS GUARANTEED. 
ESTIMATES FURNISHED ON APPLICATION. 

THE NEWARK FILTERING COMPANY, TR I BUNE BUILDING, N. Y. 

SUPPLIES FROM 
HYDRANT PRESSURE 
the cheapest power known, 
InvalUab le  for b l o w i n g  
Church Organs. running 
Printing Presses, Sewing 
¥;;;::t�

es 
L � t h !��

se
�g:�fl 

Saws, (1rindstones. Coffee 
Mills, �ausage .Machines, 
F e e d  C u t t e r s ,  Electri<: 
Lights, Elevators, etc. It 
needs litt l e  room, no tiring 
up, fuel. ashes, repairs. en .. 
fo

n
:i�r�rE!�������

e
��ii 

���pac�� st���;�e-!�h ���� 
at any pressure of water 
above 15 lb.; at 40 lb. pres-

�����������lJs�u;;ir)�e;�hi!a:�s4 -horse power, and 
:: UJ) to 10-horse 

for circular to 
, Newark, N. J, Ci--. BLAKE'S IMPROVED PIPE HANGER. 

" .  . .  . . IT IS THE CHEAPEST AND BEST HANGER IN THE MARKET. 
'" . It saves many expensive Blacksmiths' Jobs. Can be attached to pipe when in 

position. Expansion always provided for. Cheap because It is simple. Pitch lines 
of mains easily obtained. No troublesome screws to adjust. 

::r:E:NXJ:NS BEOS_. SOLE AGENTS. 
,.1 JOHN ST., NEW YORK. 1 3 SO. FO U R'I'H !'i'l'., PHILA. ,.9 lin,BY �T_, BOSTON. 

ICE-HO USE AND COLD ROOM. -BY R. 
G. Hatlleld. With directions for constrnction. Four 
engravings. Contained in SCIENTIFIC AMERICAN Sup
PLEMENT, �9. Price 10 cents. To be had at thIS office 
ia:[i.u of all newsdealers. 

Address JO fiN A. ROEBLING 'S SONS. M" !!llta,ctllr
ers, 'l'l'enton, N. J. , or 117 Liberty Street, New 

Wheels and Rope for conveying power long 
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THE AMERI�AN �ELL TELErH�NE ��. 
95 M I L K ST . ,  BOST O N ,  MASS.  

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186, 787_ 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof. and liable to suit therefor. 

THE COPYI NG PAD.-H OW TO MAKE 
and how to use j with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniline ink 
by which the copies are made : how to apply the written 
letter to the pad ; how to take off cnpies of the letter_ 
Contained in SCIENTIFIO Al\-n�RICA N SUPPLEMENT, No. 43S. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 
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A full address for a copy of Emerson's � Book 
of !'SA W�. We are first to introduce NA TUR-

AL GAS for heating and tempering �aws A 
WWith wonderful effect upon improving their

w quality and toughness, enabling US to reduce 
prices. A d dress S E1UERSON, !SlUITH & CO. (Ltd.), S Beaver Falls, Pa. 
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The Most Popular Scientilie Papfr iu the World. 

Only $3.00  a Yeal', i n c l u di n "  Postage . Weekly. 
t)2 � lI l11bf.·rl!!t n Y ear. 

This widely circ u l at e d  and splendidly Illustrated 
paper is publ ist.ed weekly. j;�very number contains six .. 
teen pages of useful infOImation and a large number of 

origina1 engravings of new inventi ons and discoveries, 
representing Engineering Works, Steam M u chinery 
New Inventions, Novelties in Mechanics. M anufa ctures, 
Chemistry, I<:lectricity Tel egraphy, Photography, Archi
tecture, Agriculture, Horticulture, Natural History. etc. 

A l l  Cla •• es of H � ader. lind in the SCIENTIFIC 
Al\IERI CA� a popular resume of the best scientific in· 
formation of the <lay; and it is the aim of the publishers 
to })resent it in an attractive form. avoiding as much as 
possible abstruse terfhs. To every intelligent mind, 
this journal affords a constant sup:vJ y of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Tel'ln S of Su bscl' iptiou.-One copy of the SCIEN .. 
TIFIC A" ERICA N will be sent for one year-52 numbers
postage prepaid, to any subscriber in the United States 
or Canada ,  on receipt of thl'ee dol  hll's by the pub
lisher� ; six months, $1.50 i three months. $1.00. 

Clubs.-OllC extra copy of the Scn�NTIFI0 AMERY ... 

VAN wil l be snpplied gratisjor every club oj five subscribers 
at $3.00 each ; additional copies at same proportionate 
rate_ 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inflide 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad .. 
dress a l l  letters and make all orders, drafts, etc., pay. 
able to �'O'NN &:; CO., 

36 1 B road way, N ew York. 

__ _  --�"'FI'" "'Iil! Sc-i e ntif ic Amer ican Supp lement. 
This is a separate and distinct publication from 

TH II: SOI IG � f.rIFIO A?!H,RICAN.  lJut is uniform therewith 
ters, Thfffmomete'1's, /�Pkoto· 

9!�1!."'!:..ic Outfits .10'1' Amateurs, Opera Gla8�� che. 
W.H.W ALltlFiLEY & CO.successcrstoR&J_ 

Beck, Philadelphia. IIlus. Price List free to any-address. 
E N G I N E S I in Size, every number containing sixteen large pages . 

• I 'l'H I'; Scn;�T I FIC A;\f I�R I CAN SUl'PL I';M I'; ]I.' T  i s published 
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I�Ll6(1I1':ljl,J:�j 
And S T E R E O P T I C O N S ,  all prices. Views illustra.ting 
every subject for P U B L I C  E X H I B I T I O N S , etc. ():J" A profitable business for a man with a small capital. Also, 
Lanterns for Home Amusement. 14.8 page Catalogue /tee. 
M c A L L I S T E R ,  Mfg. Opt!ci&Il, 49 Nassau St. , N . Y .  

Horizontal and Vertical. weekly, and includes a very wide range o f  contents. It 
D l' e d l{ i n ll"  Macb i n e ry. 
Flour, J.JOWdCl', �Inte and 
Flint IU i l l lUachineJ'y, Tn .. -
blne Wafel' W heels. _ 
York Mfg Co., York, Pa, U. B. A. 

presents the most recent papers by eminent writers in 
all the prin�ipal d epartments of SCience and the 
Useful Arts. embraCing Biology. Gecloe;y, Mineralogy, 
Natural History, Geography, A rchreology. Astronomy, 
Chemistry, ElectriCity, Light. Heat, l\lechanical Engi
neering, Steam and Railway Engineering, :l'I l ining, P U RA Shiv Building, M arine Engineering, Photogr:l phy, 
Technology, Manufacturing Industri es, Sanitary' En
gineering, Agriculture, Horticulture, Domest1c Econo

M atter in �n !ilpenSi Oll 
n d  O R G A  N I V  a u d  
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ments l·elnoved. 
Hard Water Blade Soft. 
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Guaranteed. 
Scale In Bollers Avoided. 

cent. added to the 
Rateti in nay 

the people 
for all 

Send jor V;;"culars ana Estimates_ 
NEWARK FILTERING CO., NEWARK, N. J. 

TRIBUNE BUILDING. NEW YORK. 

P I P E  C O V E R I N G S  

my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the wlwle profusely illnstrated with 
engravings. 

The most imprA"tant En�Jineering Works, M echanisms. 
and Manufactures at home and abroad are represented 
and described in the SUPPLEM Ii:(>."!'. 

Price for the S llPPLKl\IENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM· 
EHICAN and one copy of t h e  SUPPLIl: M I� NT, both mailed 
for one year for $7.00. Address and remit by postal 
order. express money order, or check, 

JlI U � N  & ()o . .  3 f H  Broadway, N. Y., 
Publishers SCIENTIFIC AME l<ICA N. 

'1'0 Ji' o l'c i U"1I �U bscl·ihel "",.-Under the facilities ' of 
the Postal Union, the SC I E :-'· TIF"IC Al \H; R I OAN is now sent 
by post di)'cct from New York, with reg-ularity, to sub .. 
scribers in Great Britain. India, Australia. and all other 
British colonies i to France, Austria, BelgIum, Germany, 
Kussia, and all other European States j Japan. HrazU, 
Mexico,. and all States of Central and South AmeriC"A. 
Terms, �hen sent to foreign countries, Canada excepted, 
$4, goLf, for SCIENTIFIC AM If.RICAN, one year ; $9, gold, 
for both SCIENTIFIC AM "RICAN an :! S [)PPLEMENT lot 
one year. This includes pcstall[e, which we pay. Remit 
by postal or express money order, or draft to order of . 

MUNN & CO., 361 Broadway, New York. 
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