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IMPROVED TYPE COMPOSING AND DISTRIBUTING 
MACHINE. 

A great deal of ingenuity has be lln exe rcised upon 
the perfecting of labo r-saving m achine ry fo r the com­
pos ing rooms of pr inti ng o ffices, and quite a la rge num ­
ber of devices for setting up and dist ributing t ype me ­
chanically a re no w actually in use. Whether the 
ordinar y conditions of the p rinting trade a re such as to 
render a genera l use o f  this machinery impracticab le, 
or whether a conservative adherence to time -honored 
custo ms is anta gon istic to revolutions suc h as would 
ensue upon the adop tion of wholly !lfficien t composing 
and dist _ributing machinery, n ee d  ha rdly be discussed. 
It is ce rtain tha t in this count ry at least, while such 
machiner y does find favor in q uite a number of 
o ffices , their us e doe s not e xtend wide ly. Of course 
they are n ecessa rily costly and complicated, and as ­
s uming ever ything to be satisfactory, they must be 
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kept in COIl stant use t o  effect any marked economy, or 
rather perhaps to avoi d a loss. 

On e of the most interesting objects at the American 
Exhibition, now open in Lo ndon, is a mach ine of this 
kind. We il lust ra te it be low by a general vie w, and 
by some di ag ra ms whi ch will ser ve to show the gene ra l  
mode of working. 

As will be seen on re ference to the g eneral view, the 
two principal features of the Thorne type setting and 
dist ributin g machine are a keyboard and two vertical 
cyl inde rs ,  0 and Ol1!, ha ving the same axis, the upper 
cy linder resting on the 10w Elr one. Both cy linders are 
cut with a number of vertical grooves , 01 Oll, of suc h a 
form as to receive the type, which is to be fi rst di $tri ­
buted and then res(lt. In the mach ine shown at the 
e xhib ition th er e a re If�- o f  these ve rtical grooves in each 
of the cy linders, su fficien t to conta in enough cha racters 
and kinds of characters as are wanted for ordinary 

[$3.00 per Year. 
pu rposes, but of course machines are made with a 
gre ate r nu mber of th!lse g rooves. The ke yboard car­
ries a; n umber of keys co rresponding to that of the 
g rooves, and when the mach ine is in operation, what­
ever ke y is dep ressed, the letter corresponding to i t  is 
thrown from its proper g roove in t he CYlinder, OllI, 
u pon a circu la r  and revolving t ab le, D, which has the 
same ax is as the cylinde r, but is of larger diameter. Of 
course qu ite a numbe r of types may thus be ejec ted 
from the gooves in eac h revolut ion of the di sk, D, and 
all a re brought round in their proper order to a po int 
of delive ry, wher e th ey are taken up by a t raveling 
metall ic band, K, and fed continuous ly in fron t o f  the 
keyboa rd to a galley, M. He re any justifying that is 
necessar y is done by a second operato r, who stands o p­
posite the s Illall case, N, containin

-
g spaces, quads. , e tc. , 

any desired one of which can be thrown forward by an 
(Continued on page 52.) 
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ALFRED KRUPP. 
The ne ws of the death of the chief prop rieto r of the 

great Kr upp steel works , at Essen, Pruss ia, has just 
been cabled to this country. On July 14, at his villa 
near Essen , Alf red Krupp breathed his last. He has 
been aptly classed with Bisma rc k  and Molt ke as the 
third of Ger many 's wa rr io rs, as his cannon did such 
fearful e xecution in so ma ny bat tles for the fathe rland. 

Though it was in Alfre d's ha nds that the works at · 
tained their g reat magnitude, he was not their founder. 
His fathe r, Fri ede rich K rupp, was bo rn in 1787, and was 
proprietor of a small "ha IlllUe r fo rge " driven by water 
power , and situated nea r the p resent Essen. I n  1816 
he moved to Essen, and on a locality in the center of 
th e present works e rected his modest shop. Here h e  
re mained to the day of his death, executing a variety 
of s mall work in st eel. The wor ks 'were of the smallest 
scale. The age of steel had not ye t come. Four yea rs 
before he moved to Essen, his eldest son was born. On 
April 26 , 1812, Alfred Krupp fi rst sa w the light. On 
Oc tober 26, 1826, his father died. 

The wor ks were pl aced in cha rge of Alfred, who co n­
du cted them for his mother Theresa. For many years 
his younger brother He rmann wo rked as a workman 
in the for ge. Th e growth of the business was very 
slow , and long before it attained a ny si ze, the b rother 
Hermann left it and entered upon another line of work. 
On Feb ruary 24 , 1848, the fi rm was given the n ame of 
.. Friederich Krup p," in honor of the founder o f  the 
Essen wo rks. 

The growth of the works became more rapid as steel 
was more wi del y used. In 1851, Krupp wa s already in 
the front ra nks of the wo rld 's steel produ cers. He 
sent to Lon don wo rld 's fai r of that year a great bloc k 
of steel , the la rges t that up to that time had ever 
been p roduced. A gricultural and engineering appli ­
unces rec eived most of Krupp's at tention until the 
manufacture of steel cannon was undertaken by him. 
In the Paris e xposition of 1867 a pr ize was awarded 
him fo r his cannon , that four years later were to be a 
powerf ul factor in b ringing about the conclusion of 
the Franco-Ge rman war. He was one of the early ad · 
vocates of steel guns , and a.t an ea rly period saw that 
the successful breech-loading cannon was to be the gun 
of the future. The si ze of his pieces inc reased year by 
year. He maintained a hot rivalry with Si r William 
Armst rong in the production of the la rgest and most 
powerful gun. With the e xception of England and 
the United States, almost all of the principal countries 
bought cannon at Essen. The mo re peacefu l branc hes 
of his business we re not neg lected , as massi ve steel 
fo rgings of all kinds of axles, c rank shafts , locomotive 
ti res , and the li ke were and a re made in vast quantity 
at Essen. In 1864, at the conclusion of the Danish war, 
lette rs of nobility were offered him by the King of 
Prussia, but he refused them. 

The wo rks, and incidentally the town of Es sen ,  had 
gro wn wit h unprecedented rapidity. The eco nomic 
t riumphs of his life , in developing such an e stablish · 
ment , are perhaps the g reate st ,  e xceeding in the ir bene­
ficial aspect his metallurgical exploits. His fa ther's 
works, it is said, began with t wo work men. In 1860, 1,764 
hands were in Alfred Krup p's employ. In 1870. 7,084 
men were on his rolls. To ·day , including the wor ks, 
blast f nrna ces, and mines , n ea rly 20,000 wor kmen, re o 
presenting with their families , as it is computed , about 
66,000 souls, are maintained by the Essen works a nd 
dependencies. The establishment is classified by 
sections : 1, the facto ry at Essen ; 2, three coal mines 
at Essen a nd Bochum ; 3, five hund red and forty-seven 
iron mines in Ger many ; 4, severa l iron mines is Spai n 
north of Bilbao ; 5, the b la st furnaces, in 1885 eleven in 
nu mber ; 6, a ra.nge for trial of artille ry at Meppen ; 7, 
other smaller ranges ; 8, four steamers for ma rine trans­
port ; making eight sections into which the business is 
divided. 

The mana gement of the works is in the hands of a 
syndicate of the owne rs, who consult with F riede rich 
Al fred, the only son of the l ate proprietor , as to the 
more practical details 'of the work. 

The town of Essen now numbe rs nearly one hundred 
thousand inhabitants. Out side of the city limits a 
g reat po rtion of the em ployes have their homes, lodg­
ings to the number of four thousand being owned by 
the firm. 

NEW FAST BOATS. 

The New Yor k is the name of a new and splendid 
p assenge r boat designed for service on the Hudson 
Rive r. She is 311 ft. long ; depth moulded, 12 ft. 3 in .  ; 
hul l of iron ; tonnage , 1,552 ; feathering paddle wheels, 
30 ft. diameter ; th ree boile rs each 33 ft. long, 9� ft. 
diamete r, working pressure 50 lb. , fur nish 3,850 ho rse 
po wer. Her avera ge speed is expected t tl  be 23 miles 
pe r hour. On a tr ial trip on the 13th July, she is re ­
po rted to have e xceeded this rate. 

The No w and Then is a new steam yacht built by 
Herreshoff & Co. , fo r M r. Norman L. Munro , of New 
Yo rk . This boat is 85 ft. long , 10 ft. bea m, draught 3 ft. 
3 in. On the 12th J uly she ran f rom Ne wport to Ne w 
York , 170 miles, i n  7 ho urs 4 mi nutes , bein g an av era ge 
of 2 4  miles an ho ur. This is clai med as the fastest time 
fo r a steam vesse l, for any considerable dis ta nce , on 
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this side the Atla ntic. Th 8 pa rties i nte rested make 
co nside rable b rag ove r her perfor mances. 

The s peeds of both the above vess els a re e xcellent , 
but th ey fall considerably sho rt of the latest engineer · 
i ng reali zed in England. For example : Tbe ne w pas ­
sen ger steamer Queen Victo ria, of the Ma nx l ine , p ly · 
ing betw een Liverpool and the Isle of Man, is 340 f t. 
long, 39 ft. beam , 24 ft. depth , g ross tonnage 1 ,500 tons . 
engines 6,000 horse power. Believed to be the fastest 
me rchant steamer afloat. She lately . steame d from 
G reenock to Live rpool , about 240 miles , in 9 hours 23 
minutes , her average speed being 25'62 miles per ho ur. 

T he Prince of Wales, another boat of s ame bu ild 
and dimensions , is expected to have the same spee d. 
The Cunard steame r Et ruria , plying between New 
York and Liverpool , sometimes steams 557 miles in 24 
hours, being an average of ove r 23 miles pe r hou \'. 
J. & G. Thompson , of Clydebank , are now building 
two new s teamers which a re to surpass the Et ruri a in 
speed. 

The It alian iro n c lad Dogali , 267 ft. length, 37 ft. 
beam, mean draught 14 ft. 6 in. , has a s peed of 23 miles 
an hour. 

The new Ge rman war stea mer G reif can make 2576 
miles per hour. The Tho rnyc roft torpedo boat lately 
built at Chiswick fo r the Spanish govern ment is 147 ft. 
6 in. long , 14 ft. 6 in. beam, and draws 4 ft. 8 in. w ater. 
On a recent trial trip , ti de in he r favor , she attained a 
speed of 33% miles an hour with the tide , and a mean 
speed of 30 miles per hour . with and agai nst tide. 

A torpedo boat lat ely built by Yarrow & Co. , for th e 
Chinese government, is 128 ft. long, mean speed 27% 
miles pe r hour. The sa me builde rs ha ve delivered t o  
the B ritish government boats of the Falke type tha t 
ave rage 26% mil es per hour , 135 n. long, 14 ft. beam , 
boile rs 1, 660 h. p. 

Torpedo boat numbe r 79, same bui lders , reached a 
mean speed of 26% miles per hou r; 125 ft. long , 13 ft. 
beam. Engines 1 ,000 h. p.  

The twin screw torpedo boat recently built at Poplar, 
by Ya rrow & 00. ,  fo r the Ital ian gov ernment , attained 
a mean speed loaded of 28 miles per hour. Length 140 
ft. , beam 14 ft. , draught 5 ft. 4 in .• displacement 100 
tons. Engines 1,400 i. h. p. 

It is doubtful if there a re any co rresponding vessels 
in our waters that can equal the foregoing in point o f  
speed , nor is there any presen t evidence of ou r ability 
to construct them. We are building new wa r ships, 
but befor e they are finished they will be out of dat e 
in respec t to s pee d. No t o ue of t he n ew�vesse1s' 1�"'" 
e xpected to run as fast as the boats above me ntioned. 

W hethe r for use in war or peace , the first requisite, 
in these active days , is high speed. 

In the forthcoming international yacht frace , in 
which sailing v essels only will co mpete, it is to b e  
hoped our transatlantic rivals will , as bef ore , suffe r 
defeat; but if the race we re to be with steam vessels , it 
is certain we should be left in the lu rch. 

Is  there no one in this great country possessed o f  
means and brains enough to produce a steam vessel 
that shall beat the wo rld ? 

,. .... 
Magazine Guns. 

The repeating rifle of the German army diffe rs fro m 
the ordina ry ri fle in the fact that the stock , instead o f  
stopping short whe re it is g rasped by the left hand , is 
prolonged to wit hin an inch of the end of ,the barrel. 
This constitutes the rese rvoi r of ca rt ridges. The firing 
con si sts of three movements-the " ready ," duri ng 
which each man gives a sha rp turn to the right to a 
lever ab ove the lo ck of his gun, and the fami liar 
" present " and "fire. " The company sta nd fou r deep , 
the t wo front ranks firing whi le the two rear ranks re ­
charge their magazines. So rapid are the movements 
that the maga zine is emptied, with a pe rceptible 
allowance each ti me for rapid aim, in ten se conds. To 
think of what would happen to any body of men ex · 
posed to half a minute of fi ring like this is si mply ap · 
palling. 

It is all ver y well for a Rus sian governor to issue 
o rde rs to his troops calling upo n them to remember 
that battles are won by courage, and n ot by repeating 
rifles ; but the moral effect of the new weapon both up · 
on those using it a nd those op posed to it must be 
eno rmous. '1'0 be able to wait until th e enemy , in 
whateve r fo rm he ma y be, is within a few ya rds of you, 
and then t o  deliver your fi re upon him at the rate of a 
shot a second , is quite enough to revolutioni ze all 
attac k formations.- Bl'oad A1'1'OW. 

.. , .... 
Rutyl Sebate. 

Butyl sebate is a colo rless liquid of an agreeable and 
aromatic odor and a burning taste. It is insol nble in 
water, miscible in all proportions with alcohol, b tl  , less 
readily with ether. Its density at 0° is 0 '9417. It 
boils, under ordinary pressure , at 344° to 345° without 
decomposition. A few d rops placed on a glass rod 
bu rn with a ve ry lUiliinous flame, the nucleus of which 
is a splendid deep blue . Strong sulphuric acid de­
compos es it , eve n  in the cold. Caustic potassa sapo · 
nifies it, ammonia gives a white pr ecipitate of se b­
ami de in microsco pic c ryst als .-G. Gehring. 
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PHOTOGRAPHIC NOTES. 

Toning Bromide Prints with Platinum.-In a co m­
munication to the Photogmphic News, Leon Vidal 
refers to the advantage of changin g the chara cter of 
bromide prints by toning with bi ch lorid e of platinum, 
which, in his opinion, rende rs them lIlore per manent . 
He says : After development wit h ferrous ox alate, and 
washing in water acidulated wit h  acetic acid, the prints 
are immersed in the toni ug bath, co mposed as fol ­
lows : 

Bichloride of platinnm. . . .. ... . ......... . .... 1 gramme. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . • . . . . .  2 liters. 
Pure hydrochloric acid. . . . . . . . . . . . . . . .. . . . .• . . .  . . 30 grammes. 

The prints are left in this bath suffic ient time for 
t hem to be well covered with a good coating of plati­
num , t his metal bein g gradual ly substit uted f or the 
si lver. The i inage is weakened under the action of the 
toning bath . Th erefore over -e xposure is necessary, as is 
the case wi th impressions on albumeni zed paper. With 

Jtitutifit �mtri,au. 
lUany Item. of In'ere.'. 

The Electrical Review thinks many will be su r­
prise d b y  the statement that more than 3,500,000 pas ­
sengers are carried annually in this country on street 
cars moved b y  electric mo t.ors. In Mon tgo mer y ,  Ala. , 
elec tricity is used on eleven mile s of road, and the cost 
is reported by the general manage r to be onl y one­
half t he cost of horse power. Roads on w hich elec ­
tricit y takes the place of horses are found in Balti more, 
Los Angeles, Port Huron, Detroit, Scranto n, Apple ­
ton, Wis. , and Denver. Ele ctric r ailways are either in 
course of construction or under contract in t wel ve other 
cities, a nd in thirty -seven, companies have been forme d 
or other steps taken for the building of such roads. 
Upon none of the roads now in operation in this coun­
try, however, is force supplied by storage batteries at­
tached to the cars. In mo st cases, power is co mm .uni ­
cated by an overhead c onductor. 

a l ittle practice, it is easy to know w hat the proportion The pests known as Buffalo mot hs prevail in many 
of this over · exposure should be, and also t he time loca lities along the Hudson River, and in the aggre­

necessary for t he i mmersion in the p latinu m bath. To gate the loss they have entailed is large. All sorts of 
veri fy whether the toning action is produced, and to devices, including ben zine, tobacco, cedar shavin gs, 
a ppreciate it s intensit y, have at hand in a s mall dish a and various other agen ts, have been used b y  bus y 
s oluti on of 12 per cent of bichloride of copper dissolved housewives for the extermination of th e pests, but with­
i n  water. Befo re toning, the ima ge on a frag ment of a out avail. T hey infest bure au draws, and riddle holes 
print plunged into this bath wi ll completely disappear, in linen and in all kinds of dr y goods. They are found 
the re duced silver b eing transfor med b y  the bichloride in closets and wardrob es, in trunks and under car­
of copper into white c hloride of silver; but as soon as pets. In some places these li ttle furr y-co ated moths 
the deposit of platinum has be gun to take place, this I pursue their wa y so industriousl y that housewives do 
me tal not being attacked by the li quid in question, an not fasten down their car pets, as the y have to be 
image at first feeble is seen to re main, bec oming m ore lifted regularl y every da y to kill the moths. 

49 
ciety, London, who hope that man y photo graph er ll  
ma y be found willin g to take u p  t he matt er. It is 
pointed out that there is no special di fficulty in p hoto­
graphing lightning, as, if a ra pid plate and an ordinary 
rapid doublet with ful l ape rture be left uncovered at 
night during a th nn derstor m for a short time, flashes 
of lightning wi ll ,  after development, be found in so me 
cases to have impressed themsel ves upon the pla te. 
There is, however, uncertainty whether an y particular 
fla Bh will happen to have been in the field of view. 

California has a well d eser ved re putation of doing 
everything on It grander scale than any other State in 
the Union, and this peculiar phase of her de velop ment 
is soon to be manifested by the erection of a huge 
tomb in the Moun tain View Cemetery, Oakland , Cal. 
This mortuary monument is being erected by the mil ­
lion aire physician, Dr. H. D. Co gswell, to his own 
memory and from designs made b y  hi mse lf. Dr. Cogs­
well has alre ady ac hieved notoriet y, not perha ps al ­
wa ys pr operly appreciated, b y  h i s  presentation of 
drinking fountains to various cit ies, f rom design s o f  
which he himself is the originator. T he monument , 
which is his late st achievement, and wit h w hich he 
proposes to keep hi s memory ever green, and which h e  
int ends shall stand as an everlasting memorial of h is 
wealth and genius, will be over 70 ft. high, and will be 
placed in the ce nter of his large circular lot. T he 
granite plinth contai IJs 23 s quare feet, and is in four 
pieces. '.rhe first ba se stone is o ver 12 ft. square. There 
are three enormous stones placed one above the other 
over the ba se stone, and each slig htly smal ler than t he 
one below i t. The die is 5 ft. square, with raised pol-an d more power ful in proportion to the time of imm er­

s ion i n  t he platinum bath. Images t hus produced are 
indestructible; for admit.ting t hat that porti on of t he 
image whic h is of silver may c omplete ly disappear, 
there will always remain the platinu m image, some­
what attenuated, it is true, but quite complete, how­
ever, if t he duration of t he exposu re and development 
have gi ven an intense proof. T here will remain an 
image of sepia color ; and we may assure o urselves, 
wit hout waiting for it, of the effect of any alteration 
due to time, by plunging, after toning, the entire 
proof int o the bath of bic hloride of copper. All re­
duced silver w hich has not been replaced by platinum 
will be transformed int o white chloride of silver ; and 
what re mains visible is  an image f ormed solely of plat i­
nu m. If it is desired to preserve it as such , there is 
n ot hin g fu rther to do t han to place the image in hypo­
HuJphtte of soda to disso lve a U  the chloride of silver, 
and an i mage will remain f ormed e xclusively of plati ­
num. It ma y be that in st Udyi ng t his questi on more 
deeply we may succeed in for ming on the silver i mage 
a deposit of platinu m of a blac k color. We are now 
engaged in experim ents having t his end in view. When 
a proof has been passed t hrough the bath of bichloride 
of coppe r, in or der to ascertain the amount of platinum 
that has been deposited, it may be easil y restored to its 
pri mitive condition by immersing it, after washing it 

For a kitchen floor, especially one t hat is rough and ished moulded tablets on each side, and upon this will 
uneven, some one in t he N ew Y ork T1'ibune reco m- be raised the obelisk. There are polis hed columns at 
mends the fo llowing glue paint : To three pounds o f  the four corn ers of the die, and upon the col nmns at 
spruce yel low add one po nnd, or two p ounds if de- the base of the obelisk are placed fou l' female marble 
sired, of dry wh Ite lea d, and mix well t ogether. Dis - fi gures, 7 ft . high, representing Faith, Hope , Chari ty, 
solve two oun ces of glue in one quart of water, stir -I and Tem perance . The obelisk is 4 ft. square and 36 ft _ 
rin g often un ti l  smooth and nearly boiling. Thicken high, and weighs 29 tons, and c arri es at the top a dome 
t he gl ue water a fter the manner of mush, until it will covered with bron ze work, with a single glass star, 
spread smoo thly upon the fioor . Use a common paint measuring 7 ft. from point to p oint. There will be 
brush, and ap ply hot. This w ill fi ll all crevices o f a elaborate stone work about the mon nm ent, and the 
rou gh flo or. It wi ll dry soon, an d w hen dry apply whole wil l cost, it is estimated, o ver $75,000. T he 
boiled linseed oil with a clean brush. In a few hours granite work is being conducted by Mr. Alexande r 
it will be fo und dr y enough to use by laying papers McDonald, of Cambridge, Mass. , the stone bein g sup­
or mats to step on for a few da ys When it needs plied from Mr . McDonald 's quarry at M ason, N. H . ,  
cleaning, use ho t suds. and is now in course of transp ortation across the con-

T he Hart fo rd St eam Boiler Inspection and Insurance 
Compan y have favored us with a bound volume of the 
Locomotive for 1886. It is a book of nearly 200 pa ges, 
full of matter of interest to steam users and those hav­
ing charge of boi le rs. This matter relates to current 
practice, and gives the latest exp erience and observa­
tions on steam boilers. The price is one dollar, and 
it m a.y be had at the offi ce of the company , Hartford, 
Conn. 

in three wa ters, in a bath of ferrous oxal ate identical The way in which glass may best be cut with scissors 
with t hat w hich has served to carry on the devel op- i� told in the Pottery Gazette, London : G lass ma y be 
ment. T he image immediately re gains its original (cut un der water with great ease, to almost any shape, 
vigor, and there is nothin g to prevent its being afres ll' with a pair of shears or strong scissors. Two things 
submitted to t he acti on of the toning bath for a more are ne cessar y for succe ss. First, the glass must be kept 
co mp lete pla t.ini zation if required. quite level in t he water while the scissors are applied ; 

It will be noticed that when the image has been mad e and secondly, to avoid risk, it is bett er to perfor m the 
to disappear i n  t he bichloride of copper bath, it be- c ntting by taking off small pieces at the corners and 
(lomes m ore brilliant and of a bluer black tone when along t he edges, and to reduce the shape gra dually to 
reconstitu ted in the ferrous oxa late bath. We ma y that required. The softer glasses cut the best, and the 
even, t hanks to the use of t his bath, succeed in re- sc issors need not be ver y sharp. 
ducing a too vigoro us impre ssion.  This offers a very 
im po rt ",nt advantage when enlarged proofs ar e in ques­
tion. In such case we m ust ove r-expose, because j we 
have t he power of a fterward very easily bringing back 
t he image to t he desired depth. From what has just 
been said, it naturally results that positive g elatino­
bromide of sil ver papers conduce to applications which 
are of ver y great interest, and which could not be rea l­
i zed with so many advantages by an y other sensitive 
pr eparati ons. 

We onl y insi st that platinum toning allows us to ob­
tain, at less cost than by any other means, ima ges hav ­
in g platinum as a base, and under conditions, as to 
rapidit y, of great value. We believe we rend er a ser vice 
to our photographic brethren by pointing out a method 
destined to e xtend the fi eld of t heir labors. No one 
has up to the present, so far as we know, publish ed 
the means of assurin g the per manence of impressions 
obta ined upon gelatino -b romi de of silver papers, at the 
head of which we d o  not he sitate to place thos e o f  the 
firm of East man & Co. 

... , .. 

Alabandlne. 

A sol ntion of manganese acetate, even if slightl y 
a cidified with acetic acid, gives an abundant precipi ­
tate if treated in the cold with sulphureted hydrogen. 
There is for med the well-known rose-colored sulphide, 
which, if heated to 1000 in a closed vessel, is trans­
formed into the compact green variet y. On prolonged 
standing, crystals are prod Qced, even at co mmon te m­

A singu lar fire occ nrred in this cit y on the 13th inst. 
in the followin g manner : By the crossing of tw o tele ­
graph wires, sparks were prod nced whi ch set fire to a 
tele graph pole in Joh n St. , opposite the Western Unio n 
bui lding . There were about 150 wires hung on the 
pole. An alarm of fire w as so nnded, and soon engines 
arrived and the pole was saved. The flames were near 
the to p, and it was with some difficult y that water 
could be ra ised to such a height ; but at last the effort 
was successful and the flames were overcome , amid the 
shouts from the 2,000 or 3,000 p ersons who had as­
sembled on Broadway. 

Some new quick-firing guns of heavy calibe r, intend­
ed for the British navy, have just been successfully 
tried upon the proof ground of Sir Willia m Armstrong, 
Mitchell & Co ., near Sillo th. The first weapon tri ed 
was a 36 p ounde r improved ra pid -fire breech·loading 
gun of caliber 4'724 i n. This was fired with 7� lb. of 
powder. The weapon is made entire ly of steel, its 
lengt h being 14 ft. 2� in. , lengt h of barrel 35 calibers, 
and weight 34 c wt. Ten roun ds can be fired in 47 sec­
onds, giving a ra te of fire six times faster tha n the p res­
ent service of guns of the same caliber. The ne xt gun 
tried was a 70 pounder, which was discharged about 
half a do zen ti mes, both with 25 lb. and 30 lb. charges, 
at a speed of from eight to te n rounds p er mi nute. A c­
cordin g to the Naval and Military Gazette, Lo ndo n, 
the results we re considered satisfac to ry .  

peratures , and prove to be ala bandi ne .-H. BaulJigny, I Copies of pho to g raphs of flashes of li gh tning are de­
Compte8 RendU8, vol. mv., No. 20. sired by the Council of the Royal Meteorological Bo-

tinent . 

"Are you aware of the extent of the toothpic k busi ­
ness in Maine ? "  Mr. J. C .  Bridgman, who represent s 
the National Toothpic k Association, asked a repre ­
senta tive of the Portland (M aine ) Press the ot her day. 
" That seems to be a prett y bi g na me for s mall busi­
ness, I suppose you t hink," he continued. "But you 
will be surprised when I tell you that our associati on 
have contract ed for enough t oothpicks to be made in 
Maine the coming year to load a train of fift y cars with 
nothing but toothpic ks. We s hall ta ke out of Maine 
before ne xt June five t housand million toot hpicks. A 
prett y fair si ze d wood lot, you see, will be slit up to go 
into the mouths and vest pocke ts of millions of A me ri ·  
cans. Maine furnishes the larger por tion of all the 
toot hpicks us ed in the countr y. Our as sociation c on ­
trols the trade. It is something like t he Stan dard Oil 
Trust, the Cotton Seed Oil Trust, and t he lately f or med 
Rubber Trust. It regulates t he pr ice and output of 
toothpicks as the big trusts regulate t he prices and out­
put of oil or rubber goods. We have not adopted the 
name Toothpick Trust yet, however. We have a mi ll 
at Belmont, N. Y. ; Harbor S prin gs, Mich ; and Fond 
du Lac, 'Vis. Besides the se, al l our mil ls are in Maine ; 
one at Strong, one at Farmington, one at Canton, and 
two at Dixfield. There is a small mill at Mechanic 
Fall s, also, but it has not joined our association. In 
Massachusetts, also, there is one small mil l not in t he 
association. So you see Maine is the great center of 
the i ndustry of toothpick making." 

.� ... 
A GIg;an&lc Oak. 

One of the sights at Havre Mari time Exhibition i s  the 
trunk of a gigantic oa k p l�d in an iron bo at especiall y \ 
constructed for its receptIOii. Thi s trun k was fou nd 
accidentall y in the be d of the Rhone, at La Balme , as 
lo ng ago as 1874, when, during a period of low water, a 
branch was observed projecting above the surface. On 
a closer exa lIlination, this was found to b elong to a 
huge tr unk e mbedded in the mud of the river. It was 
not till ten years later (1883) that the level of the water 
was low enough to enable the tree to be taken out. It 
took five months to remove it from the bed of the river , 
some 30 feet of sand and gravel having to be rem oved 
in order to liberate it. At length, on March 25, !::s84, it 
was brought to the shore, where the dime nsions of the 
trunk were found to be as follows : Length, 101'6 feet ; 
circumference at the origin of the roots, 29'5 feet ; cir ­
cumference at the le ve l  of the soil, 19'6 feet . The 
actua l weight o f  the tree is 121 ,000 pounds, and its age 
is e stimated to be from 400 to 450 y ears. 

The boat, called the Dryophore (" oak bearer "), is 
intended to tra nsport the tree from ri ve r to river, for 
exhibition. 
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A1f iMPROVED FASTENING FOR ICE PLOW TEETH. lon gitud inally connected by side b ars, one end of each 
III the cutting of ice for market in large quan - bar bein g hinged to a pos t and its free end bein g 

t ities, as the industry is carried on up th e Hudson formed with a tenon that fi ts in a correspondin g slot 
River, and in other places, plows are employed, in t he opp osite post, each post thus car "'ying one hinged 
whic h have several teeth, 6ne behind the other , end of the side bar, and having a soc ket for the recep ­
each following tooth cntting deeper than the one tion of the free end of another side bar. T hree boards 
precedi ng it, and the shallower cutting teeth se t of like size are em ployed in connection with th e frame , 
at a gr eater inclination than those which cut deeper . each of them having slots in their edg as ada pted to fi t  
On thi s accoun t it has heretofor e been nec essar y clos ely the posts, and the end and side bars, which are 
to fit each tooth fastening separately upon the of equal and uniform cross section. At the base of 
nlo w plate and too th sections carried by the plow each of the slo ts in the bo ards is pivoted a catch 

BODENSTEIN'S FASTENING FOR ICE PLOW TEETH. 

beam. Th is di fficult y is obv iated by the inven tion 
herewith i ll nstrated, which for ms the subject of a 
patent rece ntly issued to M r. Henry Bodenstein, of 
Staatsb urg, N .  Y., the f aste ni ng shown accomm odat ­
i ng itself to the var io us incli nations of the insert ed 
teeth, which are thus held firmly and rigidly in posi­
tio n, y et so as to admi t  of ready ad justment . The for­
w ard edges of the plate sections again st which the 
teeth rest are beveled to receive grooves formed on the 
bac k edges of the teeth , and ag ainst the front edge of 
each tooth is held a stop plate of novel form, this stop 
plat e having two beari ngs ag ainst the tooth, and b ei ng 
held in po sition by a wedge key, which brin gs the 
tee th in rigid c ontact wit h the plate sections. The 
pecu liar for mation of the stop pl ate and wedge key is 
such that they always have a n  even and positive bear ­
ing upon each other and upon the teeth an d plate sec-
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STRACHAN'S RACK FOR SOLAR PRINTING FRAMES. 

tions, a nd when a ne w tooth is inser ted of gre ater or 
less wid th ,  t he in clined edge of the stop plate will 
accommodate itself to the di fference . 

.. t • � • 

A STAND ADJUSTABLE FOR MANY USES. 

A framewor k of simple co nstruction, adapted for 
rea dily for ming therewit h q uite a variet y of stands 
desirable for various household uses, and which can be 
quickly take n ap art and folded up into compact form 
for storage or removal , has r flcentl y been pate nted by 
Mr. Frederic S. Weatherle y, of the cit y of Quebec, 
Ca na da. Its ada pt atio ns a nd the princi pal feat ures of 
construction will be re adily understood from the ill us ­
tration, the vertical posts forming the end supports 
being perman ently connected in pairs, and r igidl y 
braced by four parallel cross bars. The end posts are 

a dapted to be swung into an gle slots in the inner 
corners of the side bars and end cross bars, and small 
blocks, equal to th e thickne ss of a board, are ad apted 
to fi t  in the co rners in such way tha t a table may be 
made with its upper surf ace flush with the to ps of the 
posts, or the boards will fit the 
posts to make a table with an in -
c li ned top. 

• •••• 
A SELF-LOADING DIRT CART. 

A cart des igned to automatically 
take up its load as the cart is started 
forward is shown in the accompa­
nying illust ration, an d fo rms the 
subject of a patent issued to Mr . 
Samuel M .  Ste venson, of Bastrop, 
La . The s coop or shovel is r igidly 
attached to two rearwardl y extend ­
ing leve rs, pivotally co nne Clted to 
cl ips secured to the axle, these lev ­
ers having outwar dly extending 
flanges, which lie within the path 
of roller-carr yi ng pins upon the 
spokes of both wheels. When the 
wheel is revolved, th ese rollers at ­
tached to the spokes raise the lev ­
ers, carrying the scoop with its con ­
tents up over th e bod y of the car t 
to the position shown in dotted 
l i nes in the ill nstration, whereby 
t he scoop will  be emptied into the 
cart . Just as the levers carr ying the sc oop reach this 
p osit ion, the rollers upon the spokes of the wheels pass 
be yond the upper edges of the flange s upon the levers, 
and the latter drop bac k to the ground. To an u p­
wardl y  extending arm of the clips upon the axle are 
connected levers car rying rods and s tand ards, w hereby 
either of the wheels of the car t can be re adil y raised 
f rom the ground and ' t urned to register with the oth er 
wheel, so that the rollers upon the spo kes of both 
whe els will enga ge simultaneou sly with the sc oop -rais ­
ing levers . Af ter the car t ha s been loaded, and is to 
be moved from pl ace to place , the levers, with the 
scoop, are held in vertical posi tion over the cart body 
b y  side chains from the shaf t.s, the lo ad bei ng delivered 
from the car t by dumping in the ordinary way . 

.. 4 ... ., 
A FOLDING RACK FOR SOLAR PRINTING FRAMES. 

An improved rack for hol ding the frames to obtain 
s un expos nres conveniently fr om a window, as or di­
narily required in photog raphic printing, is shown in 
the accompanying illustration, and forms the subject of 
a patent recentl y issued to Mr. Jo seph Strach ap. of No , 
322 M adison Street , Brooklyn . Fig. 1 is a side view, the 
p arts bei ng represented as they appear locked in the 
window in position to s upport a printing frame. F ig. 
2 is a plan view, the dotted lines showing the f rame as 
folded for storage, F ig. 3 being a sectional view throu gh 
the clampi ng attachment. It will be r iladily under ­
stood from the i llustr ation how the side arms are fixed 
a t  the des ired distance apar t for holding th e printing 
frame, by the clampi ng of the cross rods at the requisite 
angle, the side . arms having flan ges for the introduction 
of the frame. The extensible cl ampin g attachmen t on 
the inner ends of the ar ms is so made that the rack can 
be readily fixed in position in any window frame, and 
the brace rods under the arms are ad justable to sup ­
por t the rack in a ho ri zontal plane, or at any desi red 
angle, as w il l  most facilitate pri nting at differen t times 
of the day, according to the position of t he sun . 

...... 
Nitro-G1ycerlne in Shells. 

A numb tlr of experiments were made with nitro ­

WEATHERLEY'S CONVERTIBLE STAND. 

gylcerine on San Francisco 
Bay, north of San Fr an­
cisco , Cali fornia, on June 
1 1 th, which were wit­
nessed by many interested 
persons. A n u m b e r  of 
shells were fired from a 
twenty pound Par r o t  t 
gun, a three pound charge 
of powde r being used . The 
first experiment was suc ­
cessful, the shell plowing 
on the opposite bluff ten 
seconds after leaving the 
gun. In the second and 
t h i r d experiments the 
s hells used were defective, 
and fa iled to explode. The 
fourth s tr uc k  the wa ter 
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and exti nguished the fuse. In the fifth tr ial the gu n was 
aimed into the mud, and t he s hell explot'l.lng sent up a 
column of mud 100 feet i nto the air. The hole mad e 
by this shell was eight feet i n  di ame ter and five fe et 
deep . In the six th tr ial the 1>h ell was l oad ed with co m­
mon powder, the other co ndit ions being t he same aR in 
the fifth experi ment. The conc ussio n, ho wever , w as  
much l ighter, the hole two and a half feet in diame ter, 
and but one foot deep. The exper imen ts wer e regarded 
as h ighly successfu l, as demonstratin g the poss ibilit y 
of firing charges of nitro · glycerine in ordi nary shells . 

.. �., .. 
Curious Cause of a FIre. 

The Boston Commercial Bnlletin records a note ­
worthy instance : 

A fire happened in a woolen mi ll in a most remark 

STEVENSON'S DIRT CART. 

ab le way a short t ime s ince . Two shutt les in a flannel 
loom got out of adj ustm ent and the metal point s struck 
each other so exactly on the en d as to cause a spark 
that set fire to the wa rp. A pail of water ext inguished 
the fire. A fire from this cause was never known 
before, and mig ht ne ver be known to occur again, a s  
the mo st minute deviation would ha ve caused tQe shut ­
t les to sli p by_ Considering the velocit¥ of �OVQ­
ment, it i s  as remar kable as tho ugh tw o b ull et s  meetin g 
in the air should stri ke o ne another ex actly on the tip . 

... , .. 
AN IMPROVED VEHICLE LUBRICATOR. 

A lubr icator intended for application to wh eels of 
almos t any vehic le has been p atented by Mr . James P. 

RUTH'S AXLE LUBRICATOR. 

Ruth, of West Alexander, Pa. ,  and is shown in the ac ­
companying illustration, Fig. 1 representi ng a hub 
wi th the lubri Clator in po si tion, and Fig. 2 bei ng a sec ­
tiona l view of the lubric ator removed. The lubricator 
is in the form of a circ ular box, with outwardly exte nd ­
i ng lugs by which it ma y be fixed upon a h ub ,  through 
the wooden and metal portio ns of which a vertical hole 
is made, and l ined with a tube . About the upp er end 
of this tube is pl aced a rubber washer, upon wh ich the 
lubric ator is seated, so that a ny lubr ic ant poured 
through the ce ntral ope ni ng fi nds i ts wa y to the axle 
a nd box . An y  escape of the . lubr icant is preven ted by 
t ur ning down the hi nged cover, which is clamped to 
place by a spri ng. The use of this device obv iate s the 
necessit y of re moving vehicle wheels in order to lubri­
cate t he axles. 

...... 
Magnesia for Vines. 

Ma gnesia forms a v er y  important consti tuent in al l 
soils in which the French vine resists, and in those 
where the American vine flourishes best . Its percen t­
a ge in the ash of the American vine is more consider­
able than in the ash of V. vini/era. Practical ex per i­
ments are needed on the use of m agnesium-ammoniu w 
phos ph ate as a man ure for viDe s.-A.. O. Dejardin. 
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AN IMPROVED LUBRICATING WAGON AXLE. 

A wagon axle that may be easily and perfectly lubri­
cated has beell patented by Mr. Cornelius M. Regan, of 
Brooklyn, N. Y. , and is represented in the accompany­
ing illustration. A flange encircles the axle and over­
laps the inner end of the box, which is thus protected 
from the sand and dust, and in the upper portion of 
the axle is formed an oil groove, about three sixteenths 
of an inch deep at the point to five sixteenths of a n  
inch deep a t  the shank, t o  facilitate the distribu­
tion, but prevent the too rapid flow of oil. The oil is 
admitted to this groove through a vertical hole made 
in the axle back of the flange, an oil cup closed with a 

REGAN'S WAGON AXLE. 

cap being fitted to the vertical opening, so that the 
axle may be c�lIlveniently lubricated without removing 
the wheel. 

For further information concerning this invention, 
address Mr. A. M. Levy, of No. 760 Myrtle Avenue, 
Brooklyn, N. Y. 

... t e , . 

AN IMPROVED PAD FOR HORSE COL LARS. 

The collar shown herewith has a pad so attached 
that it supports the whole weight of the collar, and 

I POPE'S PAD FOR HORSE 
,COLLARS. 

leaves a s m a  I I  air 
space bet ween the 
pad and the top of 
the collar. The pad 
forms the subject of 
a patent recently is­
sued to Mr. John S. 
Pope, of Madison, 
Lake County, Dako­
ta Territory, and is 
made of a single piece 
of leather or other 
suitable m a te r i  a I ,  
p e r  f o r  a t e  d with 
small holes, stiffened 
at the back by nar­
row strips of sh eet 
metal. The collar is 
suspended from the 
pad by straps and 
buckles on e i t h e  l' 
side, the collar being 

free to turn with the movement of the horse's shoulders 
without moving the pad, thus preventing the chafing 
and galling of the horse's neck so frequently caused by 
the ordinary form of collars. 

... c o  . ..  

A NUTSHELL CUTTER FOR CONFECTIONERS, 
BAKERS, ETC. 

The accompanying i llustration represents an effective 
device for cutting the shells of nuts, to release their 
kernels without bruising the meat, which has recen tly 
been patented by Mr. Charles Pecht, of No. 804 Red 
River Street, Austin, Texas. The nuts are placed suc­
cessively in the metallic ring, which has a series of 
cutters ext ending inward radially, the cutters of one 

rIOK'l'. ln1'l8DLL 011'l'lEB 
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series being set farther in the ring than the cutters of I time on record. The best passage previously made 
the other series, the nuts being pushed through be- was accomplished by her sister ship, the Etruria, in 6 
tween the cutters by a follower, which may be driven days 5 hours 31 minutes to Sandy Hook, the latter be­
by hand or power. The cutters are set at the required ing 35 miles, or equivalent to 1% hours further steam­
distance apart for different sized nuts by a plug gauge, ing than Fire Island.-Mal'ine Engineer. 

and clamped in their places by set scre ws. A number ---..... c� .... , ..... ------

of these machines may be clamped side by side on a Removing Iodine Stains. 

table, and fed through a system of perforated cylinders, The Repe1·toil'e de PhaTmacie describes a method of 
so that a boy or girl can feed two or three machines removing the disagreeable yellow stain produced upon 
without danger of crushing or maiIning the fingers. the skin by the application of tincture of iodine, and 
By actual experiment it is  stated that th e shells have which in ordinary cases remains for a considerable 
been cut on forty pounds of nuts by the machine in an time. In the case of the hands, we are told, where the 
hour, steam power being used, and by running it with skin has become hardened, dilute ammonia, soda, char­
a treadle, thirty pounds have thus had their shells cut coal, or common soap may be employed ; but in treat-
i n  an hour. ing women, whose skin is tender, and for those parts 

.. c o ,  .. of the body, such as the face and neck, where the epi-
AN IMPROVED CALF WEANER. dermis is not hardened by friction and exposure, it is 

A simple, easily applied, and effective device to pre- preferable to employ the sulphite or bisulphite of 
vent a calf from drawing milk from its mother when soda, which are not irritating, and at once absorb the 
the period for weaning arrives is shown in the accom- superfluous iodine to which the �tain is due. The sul­
panying illustration, and forms the subject of 
a patent recently issued to Mr. Robert L. Rick­
man, of Graham, Texas. The pendent plate is 
formed of galvanized iron or other light, yet 
strong . and stiff, material, and is bent at an 
angle near t.he top to form an inclined portion, 
at the top edge of which is longitudinally at­
tached a rod with projecting sharpened ends. 
Upon the plate are two arms, one rigidly at­
tached and the other pivoted, the arms carry­
ing buttons, adapted to fit on the sides of the 
cartilage of a calf's nostril, the buttons being 
lightly clamped thereon and the plate thus held 
in suspension over the mouth. The inclined 
portion of the plate does not permit the weaner 
to be thrown up over the nose, and the pointed 
rod pricks the mother when the calf comes i n  
contact with her, thus effectually preventing 
the animal from drawing milk from the mother. 

.. . . . ..  
Fa .. ' Steaming by Clyde-b uilt Vessels, 

Much of the ship building and engineering 

1. 

RICKMAN'S CALF WEANER. 

w.
ork whi?� has recen.

tly been turned out �xhibits the I phit� of soda has been used for this purpose in solution 
hIgh qualItIes for WhICh Clyde w?rkmans

.hlp �as long 'I varymg in strength from Th to 1\- in water. The liquid 
been famous. In support of thIS we nllgh t mstance is penciled on to the place where the tincture of iodine 
several cases of h uge steamships notable for strength of has been applied, or used in compresses. In a few 
structure and power of engines, e. g. , the magnificent moments it will be found that the pain and irritation 
P. & O. liner the Victoria, of 6, 600 t�ns, built by Messrs. caused by the free iodine, as well as the disagreeable 
Caird & Co., and the belted cruiser for H. M. govern- yellow stain, will have- 8 11 totally disappeared, to the 
ment, the Australia, built by Messrs. Napier & Sons ; great satisfaction of the patient. As tincture of iodine 
but there is more call to point to the number of " fast- is in daily use, and many persons are preventild from 
est passages on record " which different types of vessels visiting or receiving visits for many days after an ap­
of recent Clyde build have been achieving. Notable plication of it, the little recipe above mentioned will 
among these are the performances of the Queen Vic- prove freq uently of great service. 
toria and the Prince of Wales, the new paddle steamers .. , • • ..  

on the Liverpool and Isle of Man service. On the trial AN IMPROVED CAR COUPLING. 

trip of the latter vessel the speed attained was 24X1; The invention herewith illustrated, which for ms the 

knots, or 28 miles per hour, and on a steaming distance subject of a patent issued to Mr. Abraham G. W. Fos-
of 32 knots between Ailsa Craig and Cambric Light, 1-
which was accomplished in 1 hour 25 minutes, the ave­
rage speed was 22 '6 knots, or 26 miles an hour. The 
Prince of Wales is, therefore, entitled to be considered 
the fastest steamer in the world (exclusive of some re­
cent torpedo boats), and only slightly better than her 
sister ship, Queen Victoria, which covered the distance 
between Tail-of-the-bank, Greenock, and Liverpool in 
9 hours .23 minutes, steaming time, the mean speed be­
ing 22M knots per hour. 

The race for supremacy in this important service has I seemingly not yet been completed with the placing of 
these two craft on the route, as it is stated that the Isle 
of Man Steam Packet Company have asked the Barrow 
Shipbuilding Company if they can guarantee to pro­
duce a steamer to go at least 25 knots or the matter of 
30 miles pel' hour. The repl y to this, it is  understood, 
has been made in the affirmative, and it will probably 
lead to an order. This, of course, means additional and 
still faster vessels of Clyde build in the future. The 
new steamer Meteor, built by Messrs. J. & G. Thom­
son for the London and Edinburgh Shipping Company, 
has accomplished the voyage between London and 
Leith-wharf to wharf-in 27 hours and 45 minutes, 
and from Gravesend in 25 hours 40 minutes, this being 
the fastest passage on record between the two places, 
a distance of 475 nautical miles. Of this steamer it is 
interesting to note that although exactly of the same 
form and dimensions as the Iona, the last crack vessel 
built for the company, she is about 5 per cent lighter 
in structure, owing to improvements in systems of con­
struction. She is fitted with the now universal triple­
compound engines, and the substitution of these for 
the ordinary dOUble-compound type results in the en­
gines developing 50 per cent more power with an ad­
dition in the weight of engines of only 16 per cent over 
the old system. The Iona, it may be added, which left 
London 1 hour  and 50 minutes before the Meteor on 
the passage above alluded to, only reached Leith 5 
minutes sooner than the latter vessel. 

Another circumstance in which Clyde people j ustly 
take pride is the recent " breaking of the Atlantic 
record " by the Cunarder Umbria. This noble vessel 
recently made the run from Queenl!ltown to Fire Island, 
New York, in 6 days 2 hourli 87 minutes, the shortest 

FOSTER'S CAR COUPLING. 

tel', of Newnan, Ga. , provides a coupling which may 
be operated from the sides of the car, and in which the 
link may, from the same point an d with the same lever, 
be adj usted to enter an opposing drawhead of differ­
ent height, Bolted to the top of the drawhead is a 
bar having upright arms, and with a central aperture 
registering with the pin aperture in the drawhead, the 
upright arms having vertical slots at right angles to 
each other, through which extend, sidewise, curved 
levers, pivoted through short connecting plates to the 
coupling pin. The curved levers are pivotally held in 
the side slots by connecting rods which pass through 
the front slots, extending thence forward and down­
ward, where their ends are attached to a U-shaped 
guide Lar for raising the coupler link, as showl' in Fig. 
2, the coupling pin being shown in raised position in 
Fig. 1 .  For use on passenger cars, a single arm will be 
all that is necessary, hav 'ng its free end bent upward 
to extend above the car 'platform, instead of the two 
curved levers reaching to each side. For further par­
ticulars about this invention, address J. H. Shelnutt, 
Newnan, Ga. 
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IMPROVED TYPE COMPOSING AND . DIS­
TRIBUTING MACHINE. 

(Continued from first page. )  

ingenious treadle arrangement, N and 
O. Proof corrections are, of course, 
done in the ordinary way . The lever 
connections between the keyboard and 
the stops, which eject the various 
types from their respective slots, are 
indicated by F, J, G, H, and HI. They 
are necessarily complicated. but, ac­
cording to the manufacturer, are not 
liable to get out of order. Their mode 
of working will be presently explained. 
In the general view, A B show the me· 
chanism for causing the distributing 
cylinder to revolve. As in many other 
machines of this class, the control of 
the types is effected by forming on the 
side of each character recesses some­
thing like the wards of a key, the 
arrangement, of course, being different 
for each different character. Besides 
tbis, some very thin types, such as 1 
and i, are formed with a nick at the 
bottom. The grooves on the cylinders 
are provided with projections corres­
ponding to tbose on tRe types, so that 
no type will fall into any groove other 
than that it is intended for. Tbis ar­
rangement applies only to the cylin­
der, C' ' ' ,  which does not revolve. The 
grooves in the distributing cylinder, 
C, are large enough to receive all the 
types indifferently that are fed into 
t h em.  

The work of  distribution is effected 
as follows : A snit.able attachment to 
the side of the cylinder, C, enables the 
operator to place the gal ley contain­
ing the type to be d istributed in con­
tact with the cylinder, and by a very 
simple device line after line of type is 
fed into the cylinder until, i f  desired, 
every groove is nearly filled. Weights 
are then introduced into the grooves 
above the type to keep the latter 
steady, and tbe u pper cylinder is 
caused to reyolve upon tbe lower one 
with which it is in contact. As the 
columns of mixed type pass over the 
heads of tbe shaped grooves of the 
lower cylinder, ' letter by letter fal ls 
into its proper groove as soon as the 
nicks in the type find their correspond­
ing wards. In this way, and at a speed 
depending on ' the rate �at which the 
cyli nder, C, is driven. the types are all 
distributed ready for the work of ,the 
compositor. 

The details on this page, while not 
representing exactly the arrangement 
of the mechanism of the Thorne ma­
chine shown at the American Exhi­

(Fig .  I . 

bition, will give a clear idea of the principles upon 
which its action depends. 

Fig. 1 is a diagram plan of the stationary type case, 
showing a sufficient n umber of grooves to il lustrate the 
principle. These grooves or channels, 2, are so formed 
in the type case as to be open at their upper ends, and 
they are closed at their bottom ends by means of the 
base, 20, Fig. 3, which forllls a rest for the type lying in 
the channels. These channels are all fu rnished on one 
side with one or more wards, 8, which are variously ar­
ranged so as to correspond with nicks made in the types 
as already said. 

The type conveying mechanism comdsts of a type 
carrying table, 30, the surface of which lies in the same 
hori zontal plane as that occupied by the bottoms of 
the type channels formed by the base, 20. It is mounted 
so as t.o revolve w ith the center of the type case for its 
center of movement, and thus is  adapted to receive 
type from the channels, 2, upon its surface and carry 
the same around with it in its circular path of travel. 

A circular vertical guard, 21, forms the outward limit 
to which the types may be projected. This guard is 
attached to the base, 20, so as to project above the face 
of the table, 30, to a height at least equal to the thick· 
ness of the largest type used in the machine, and this 
vertical guard is supplemented by a horizontal guard, 
22, which projects inwardly and nearly covers the type 
race that is formed by the type case, the table, and the 
vertical guard. 

The lower end of the type case is furnished with 
guards covering the space between the type channels 
that prevent type in process of composition from be­
coming jammed between the guard, 21, and t.he type 
case, as will be explained further on. 

The type case, C, and the ,mechani�m and device� 
sustained by it are support' d by a 'lentral IIhaft, 81,  
mounted in a stand, 61, and by the framework that 
carrie. the key, and the side platel, 112, 68, 

J ,ie.tifi, �mtri,au. 
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The means for revolving the type carrying table, 30, 
is a vertical shaft. 5 1 ,  at one side of the machine, which 
carries a spur wheel, 53, that engages the toothed peri­
meter of the table, 30. This shaft is driven by means 
of  �bevel gears, 56, 57, from a cross shaft, 5!'l, mounted 
above the machine, and supplied with driving and 
loose pulleys. 

The type ejecting mechanism is constructed as fol­
lows : Each type channel of the type case, C, is provided 
with a type ejector, 6, each of such ejectors consisting 
of a flat plate of metal of a width adapted to that of 
the type channels, and of a thickness less than that 
of the type it is to operate upon. The faces of these 
ejectors are beveled and are carried at the ends 
of bell crank levers, 67, that are pivoted in recesses of 
a fixed h ub, 59, and held normally in the positions 
shown in Fi gs. 2 and 3 by springs, 100, the movement 
of which bell cranks causes the ejectors to reciprocate 
horizontally in the bottom ends of the type channels, 
and d uring each forward movement to push the lower­
most type out of a channel on to the revolving type 
carrying table, and during each rearward lllovflment 
to clear the channel, so that the types remaining there­
in may fall. 

The bell cranks, 67, are attached by means of 
cords, 68, to the lower ends of rocking levers, 69, to the 
upper ends of which latter the key bars, 70, are pivoted. 
These key bars are provided with tappets, 32, 33, at­
tached to their bodies so as to be above the plates, 23. 
of a rotating type bar driver, and witl� a tappet, 34, 
that is carried by a curved arm, 35, so as to be below 
the plates, 23, of the same type bar driver. 

This t.ype bar driver consists of suitable heads at­
tached to a carrying shaft, 47, and provided with a 
number of angularly arranged plates, 23. and it is con ' 
stantly rotated by means of a pulley, 54. The key bars 
are capable of being moved vertically as well al!l hori­
zontally, and when carried downw ard their ta ppet, 32, 

will be engaged by one of the revolv­
ing plates, 23, which will thus move 
the depressed key bar forward and 
carry its tappets, 33 and 34. into their 
foremost position. When the key bar 
is thrown so far forward that the plate, 
23, which propelled it passes off from 
the tappet, 23, it will have brought its 
tappet, 33, into a position to have its 
rear face engaged by another of . the 
plates, 23, which plate, in moving over 
the inclined rear face of said tappet, 
33, presses the same upward and raises 
the key bar to which it is attached, 
thus lifting the tappet, 34, high enough 
to: be engaged by one of the plates, 
23, which will then, by means of the 
arm, 35, carry. the type bar back to its 
rearward position, when it will be held 
by its sustaining spring in the raised 
position shown in Fig. 3. 

Each of these key bars has its front 
end guided in a vertical slot in the 
plate, 4 1 . and the division plate, 42, of 
the key board frame, and it carries ,at 
its front end a small cross stud that 
will pass through a slot at the front 
end of the d ivision plate, 42, when the 
key bar is pressed downward and 
forms a ri d i n g  guide bearing against 
the under side of the division plate, 
42, as the key bar is carried inward.  
At i ts  rear end this  division plate has 
another slot that permits the upward 
pas�age of the stud, 43, and con se­
quelltly allows the kflY bar to rise at 
the end of its rearward stroke, so that 
it lll ay be moved forward with its stud,  
43, rid ing upon the top of said division 
pla1 e. 

Each key bar is 8urmounted by a 
key. 36, which keys are held in vertical 
gu ide  slots in the top plate, 38, of the 
key board frame, and so as to rest upon 
the upper surface of the key bars. 
When a key is depressed, it forces a 
key bar down ward, thus bringing its 
tappet, 32, into a position to be engag­
ed by one of the plates! 23, . the :;'1'0£ in 
tli� fro�t ;';d �o-f the' di vis'funprate 
cau sing the stud, 43, not to obstruct 
such movement. When a key bar, 70, 
is th us moved downward, a plate, 23, 
engages its tappet. 32, and forces the 
bar rearward by a positive movement. 
The stud, 43, then bears against the 
under face of the division plate, 42, 
an d with it acting as a guide, holding 
the key down, the tappet, 32,  is  in en­
gagelllent with the said plate. The 
rearward 01' i llward movement of the 
key bar moves the lever, 69, and rocks 
the bell crank, 67, the latter forc.ing a 
type ejector, 6, outward, and causing 

it to expel a type from its type channel. The type 
thus ejected is received upon the rotating carrying 
table, 30, and is carded around with its face fore­
most until it reaches the throat, 3, through wh ich it is 
propelled on to a type conveying belt, 25. running 
over pulleys, 26, 27, which is arranged to travel with 
its edge in tha sallie plane as that of the table. 30. 
This belt travels at a speed slower than that of the 
carrying table, and conveys the type to an inclined 
guiding chute. 28, whence it is conveyed to the line 
forming mechanism with a momentum that will not 
call" e its face to be inj ured. 

The detailed figure illustrates the type distributing 
mechanism, which is very simple and has already been 
su fficien tly" described. 

From the foregoin g  description the great ingenuity 
of this machine will be evident. It appears to have 
been very successfully introduced in the United States, 
where its capacity for setting and distributing is equal 
to 12,000 ens per hour. The machine is made by the 
Thorne Machine CQmpany, Hartford, Conn. 

We are indebted to Engineering for our engravings 
and the foregoing particulars. 

.. . . . . 
Fluo ride of N ltroe;eu, 

The supposed com pound was formed by passing an 
electric current from seven ferric chloride batteries 
through a concentrated solution of ammonium fluoride. 
After the lapse of a short time, sflveral drops, of oily 
consistence, were observed attached to the negative 
plate. On becoming connected with the positive, a 
thin gold wire, these drops exploded with violence. 
The compound is undoubtedly highly unstable, being 
at once decomposed in contact with glass, silica, or 
organic matter, thus rendering the analysis of the same 
one of considerable risk. Its explosive violence is even 
greater than the chloride of nitrogen, and it is also 
prone to spontaneous decomposition.-Chem. News. 

© 1887 SCIENTIFIC AMERICAN, INC.



JULY 23, 1887·J cJtituiifi t !meritau. 
GJ'Mnaatt.. a& Sehool. I (larder. o� (loll&apon. 

The honorary secretary of the National Physical Flies, aside from being pests, are actua.l conveyers of 
Recreation Society gave some interesting evidence contagion. The fly can communicate virus from an 
lately before the Royal Commission on Elementary open sore, a.nd can carry this from one person or "place 
Education, and it had the advantage over much of the to another. This may not be credited, but it has been 
other matter collected by that body of being statistical proved by direct experiment to be not only possible, 
in large measure. Speaking of the work done by the but an actual fact. The common house fly, by light­
Liverpool Gymnasium for the treatment of spinal cur- ing on a diseased spot, either in an animal or a man, 
vature, he stated that some 3,000 cases had come under and thence passing to a healthy subject, has been 
his own observation there, of which 2,500 were cases of known to impart the infection to the latter. Whether 
children between the ages of eight and fourteen years, the poisonous matter be an animal virus or a germ (!If 
2,000 of these being girls. There can be no doubt, we disease, a bacillus, does not matter ; and in this con­
think, that deficient physical exercise, if not the only nection it is well to speak of other common methods of 
or even perhaps chief cause of this very common de- possible disease infection. A postage stamp may in 
formity, is highly calculated to promote it ; and, even various ways convey contagion. One of the simplest 
apart from any specific evil, a well-considered and sys- and most plausible is that in which a postage stamp, 
tematized plan of training for the muscles is undoubt- partially attached to a letter to pay return postage, is 
edly a most valuable regimen, and eminently adapt- sent by a p�rson infected with some disease to another 
ed to preserve and benefit the general health. But it person. The disease is transferred, in the first place, 
is of the highest importance, in following out this ob- to the adhesive stamp through the saliva, and in being 
ject, to avoid pernicious exercises, which may do irre- attached to the letter by the receiver the poison may 
parable mischief to the growing organs and unbraced be transmitted to him in turn through the saliva. 
body of a child. The following instance is very much Another cause may be the infection of the stamp 
in point ; " The caretaker commanded them all (like with disease germs. The stamp, having been exposed 
children of an elementary school) to keep their knees in a room where a diseased person lies, may become 
stiff and touch their toes with their hands, and while slightly moistened and thus retain the germ. That this 
he kept them in that position he proceeded to give them is true can be proved very simply by a microscopical 
an impromptu discourse upon the benefit of physical examination. It is even possible that an active and 
training. When the children rose up you could tell from tangible poison, as arsenic, may accidentally or inten­
the hectic color of their cheeks that they were evidently tionally be attached. 
suffering at that moment from palpitation of the heart We often see a person holding change for a moment 
caused by leaning down in this extraordinary position."  'in the mouth, probably not knowing that investigation 
Equally sound appears to us the following comparison has shown that disease germs can be carried by money. 
between the horizontal and the parallel bars ; .. In the If one could see through what hands the money has 
case of the horizontal bar, or anything pendent, chil- passed, they would hesitate before using such a third 
dren naturally jump up and get on with their hands hand. Silver money is as bad as paper money ; but 
together ; that is a position of contraction ; the chest while many would hesitate to hold a dirty bank note 
is contracted and the shoulder!!! brought forward, un- in their mouth, they think that a silver piece, because 
less they have a very painstaking instructor, who will bright, is apparently clean. 
make them widen out their hands and change fre- Cigars may convey contagion, especially syphi­
quently. In the case of the parallel bars, the ordinary lis. We have seen a note in which a physician 
position of a child upon it causes expansion of the �ve as an excuse for not loaning a light to a friend. 
chest ; the very movement of resting upon the parallel that he was afraid of contagion ; but if he was so afraid 
bars is one of expansion, without any teaching what- he should have been consistent and refused to smoke 
ever. "-Lancet. the cigar. Cigar wrappers are in the cigar fac�ories. 

Doe. Labor Produce All &he Wealth ' 

Rev. Dr. G, M. Steele, in W01'!c and Wages : " Is it 
r�ally true that ' labor produces all the wealth of the 

. .  World ' ?  Of course, by labor here is meant the.putting 
forth of physical energy, otherwise the succeeding sen­
tences have no meaning. Does any one who thinks at 
all about the subject believe that the great factories, 
the docks, the vast buildings of stone and brick and 
iron in our great cities, the railroads, the mighty steam­
ships, the complicated machines and innumerable 
other structures are the result of manual labor alone ? 
Suppose there is a line of railway fifty miles in length 
to be built, and five thousand steady, intelligent, and 
reliable laborers are told to go and build it. Will they 
be able to build the bridges, to make the deep cuts, to 
construct the causeways through treacherous swamps, 
to calculate the grades, and do other equally difflcult 
parts of the work ? How many ordinary wage laborers 
would it take to produce a Corliss engine, the first of 
its kind ? No ; there must be much besides muscular 
effort in order to attain these results. There must be 
toil of brain. long and protracted, and often exhausting 
thought, sometimes accompanied by great sacrifices 
and great hardships. In order to extensive production 
there are required great ment.aJ qualities, some of them 
of a rare kind. There is needed power to contrive, to 
invent, to organize. to direct, or little can be achieved. 
The man who blows the organ might claim that he 
produces all the music of the instrument. It is true he 
is generally an essential condition, but not by any 
means the only or the most essential condition. No 
more is manual labor the only or the most essential con­
dition of the production of great wealth." 

• j . ,  • 
A Lone 'rralDway. 

The longest street tramway in the world will be that 
which is to connect a number of towns near Buenos 
Ayres. South America, and which will have a total 
length of 200 miles. The road will also be exceptional 
in that sleeping cars will be run upon it for the comfort 
of the passengers. Horses will be employed as a motive 
\power instead of steam, because horses are cheap, fuel 
is dear. and the people are slow. The price of two tons 
of coal will buy a horse with its harness. The sleeping 
cars and all the other equipments' of the line are being 
supplied by It Philadelphia company, and these cars are 
stated to be curiosities. They are four in number, 18 
feet in length, and are furnished with four berths each, 
which are made to roll up when not in use. The cars 
are furnished with ', lavatories, water coolers, linen 
presses. and other conveniences, and are finished 
throughout with mahogany. The other rolling stock 
comprises four double-decked open ears, twenty pla.t­
form oars. twenty gondola cars, six refrigerator cars, 
four poultry cars, furnished with coops, eight cattle 
cars. two derrick cars for lifting heavy material, and 
two hundred box cars. 

especially in Cuba, moistened with the lips and tongue, 
and the girls who roll the wrappers are by no l1)eans of 
the highest reputation. Disease can be carried in this 
way. Tobacco, contrary to the common belief, does 
not destroy disease germs, and smoking will not confer 
immunity from contagion. 

Any one who uses a towel in common with the public. 
or a piece of soap, or brush and comb. or any requisite 
of the toilet, runs the risk of possible infection. The 
subject of antisepsis, simply another word for cleanli­
ness, has not necessarily brought to light many new 
facts, but has set people to thinking of old ones. The 
germ theory of disease is to most people a very vague 
one. There is a general idea that disease is carried by 
germs, and that the air is filled with these, and it is a 
wonder to most people that every one is not so afflicted. 
the laity conclude that the germ theory is an absurdity 
and a contradiction. They do not consider the ele­
ment of a fertile soil. The- germ is the same as a seed, 
and all organic bodies are reproduced by a seed. We 
must plant seed in a soil suitable for it, and the sur­
roundings-heat and moisture-must be adapted to it 
if it is to grow. As we descend in the scale of organic 
life, we find that some of the lower animals can hardly 
be distinguished from plants. and these are reproduced 
not by seed, but by a process of division or budding. A 
part of the animal is divided and separated. and forms 
a new animal. 

As we descend in the scale, we find that instead of 
seeds we have spores, as in ferns ; but these serve the 
purpose of seeds, and demand a fertile soil before they 
can grow. Of many million spores. but one or two may 
serve their purpose ; the rest die without giving any 
result. · As we descend still lower, we find that fungi 
and moulds need not only a fertile soil. but a peculiar 
soil, and many of them will not grow except in or on 
another organic body. 

In medicine. a common example is the ergot of rye. 
Another is corn smut. These, in addition to requiring 
a peculiar soil, undergo an " alternation of generation." 
For example, corn smut is first reproduced on the bar­
berry leaf as " rust, " and this rust in turn produces corn 
smut. The theory of disease germs is founded on the 
knowledge of the actions of the lower animals and 
plants. The bacillus may be an animal or it may be a 
plant, poisonous in itself or simply a carrier of con­
tagion. It may even be a result of disease, and have 
nothing to do with its cause except as a foreign body. 
Still as we find it present, and find it always present. 
we are necessarily induced to believe that it is an active 
agent, but in order to reproduce itself it must have a 
fertile soil. This it finds, as a rule, in a person whose 
constitution is run down from overwork, lack of rest, 
poor living, or disease. It may be introduced into the 
system; directly into the blood, through an open 
wound, thus inducing septiclBmia, a state of poisoned 
blood, or it may be introduced indirectly into the blood 
through the alimentary system. In this case it must 
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be inhaled or eaten with food. In either case it is ab­
sorbed, or perhaps actively works itself through the 
mucous membrane. Once in the blood, the bacillus 
grows, as a rule, by division, and multiplies to an 
enormous extent. Disease lllay also be carried by a 
virus, which may in turn consist of bacilli or of organic 
putrefactive matter. The common example of this is 
the virus of cow pox or of 1\ snake, an actual poison. 

Either of these factors may be present on a piece of 
soap or money, or a soiled towel, or a book that has 
been in constant use, in fact, any article that has been 
handled by a numller of people ; and we can perhaps 
realize how omnipresent disease germs are, when we 
consider that washing our hands in an antiseptic solu­
tion, and wiping them on a perfectly clean antiseptic 
towel. we shall find they are still, scientifically speak­
ing" unclean. Cleanliness, then, is above all to be in­
culcated as a preventive of disease. If not next to 
godliness, it is surely next to health.-M. T. E. , Technics. 

• • • •  en 
Ball Lightning. 

At the recent meeting of the Royal Meteorological 
Society, June 15, the following papers were read ; 

. .  Note on a Display of Globular Lightning, at Ring­
stead Bay, Dorset. on August 17, 1876." by Mr. H. S. 
Eaton , M.A. Between 4 and 5 P. M. two ladies who 
were out on the cliff saw, surrounding them on all sides 
and extending from a few inches above the surface to 
two or three feet overhead, numerous globes of light. 
the size of billiard balls, moving independently and 
vertically up and down, sometimes within a. few inches 
of the observers, but always eluding the grasp. Now 
gliding slowly upward two or three feet, and as slowly 
falling again, resembling in their movements soap bub­
bles floating in the air. The balls were all aglow, 
but not dazzling, with a soft superb iridescence, rich 
and warm of hue, and each of variable tints, their 
charming colors heightening the extreme beauty of 
the scene. The subdued magnificence of this fascin­
ating spectacle is described as baffling description. 
Their numbers were continually fluctuating. At one 
time thousands of them enveloped the observers, and 
a few lllinutes afterward the numbers would dwindle 
to perhaps as few as twenty, but soon they would be 
swarming again as numerous as ever. Not the slight­
est noise accompanied this display. 

.. Ball Lightning seen during a Thunderstorm on July 
11, 1874," by Dr. J. W. Tripe. During this thunder 
storlll the author saw a ball of fire of a pale yellow 
color rise from behind some houses, at first slowly, 
apparently about as fast as a cricket ball thrown into 
the air, then rapidly increasing its rate of motion 
until it reached an elevation of J),bout 30°. when it 
started off so rapidly as to form a continuous line of 
light, proceeding first east, then west, rising all the 
time. After describing several zigzags, it disappeared 
in a large black cloud to the west, from which flashes 
of lightning had come. In about three minutes an­
other ball ascended, and in about five minutes after­
ward a third, both behaving as the first, and disap­
pearing in t.he same ' cloud. 

.. Appearance of Air Bubbles at Remenham, Berk­
shire, January. 1871," by Rev. A. Bonney. Between 11 
and 12 A. M., a group of air bubbles, of the shape 
and apparent size of the colored India-rubber balls 
that are carried about the streets, were seen to rise 
from the center of a level space of snow within' view 
of the house. The bubbles rose to a considerable 
height, and then began to move up and down within 
a limited area, and at equal distances from each other, 
some ascending, others descending. These lasted 
about· two minutes, at the end of which they were 
borne away by a current of air toward the east. and 
disappeared. Another group rose from the same spot, 
to the same height with precisely the same move­
ments, and disappeared in the same direction, after 
the same manner. 

Mr. H. C. Russell, F.R. S. ,  of Sydney, described a 
fall of red rain which occurred in New South Wales, 
and exhibited, under the microscope, specimens of the 
deposit collected in the rain gauges. 

"4 4 . '  • 
SllDple Method of Artificial Re.plratlon. 

In the Brit. Med. Jour. (London Med. llecord), Mr. J. 
A. Francis describes a simple method of artificial re­
spiration which. he alleges, combines all the advantages 
of the Marshall Hall. Sylvester, and Howard methods, 
without any of their disadvantages. The plan is as 
follows ; 

The body of the patient is laid on the back, with 
clothes loosened, and the mouth and nose wiped. Two 
bystanders pass their right hands under the body at 
the level of the waist, and grasp each other's hands. 
then raise the body until the tips of the fingerS and the 
toes of the subject alone touch the ground ; count fif­
teen rapidly; then lower the body flltt to the ground, 
and press the elbows to the sides hard ; count fifteen 
again; then raise the body again for the same length of 
time; and so on, alternately raising and lowering. 'l'he 
head, arms, and legs are to be allowed to dangle down 
quite freely when the body is raised. The author 
alleges that this method is most successful, and it is so 
simple that any one can perform it without any teaching. 
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THE. STARTING PLACE. LOCOMOTIVE AND FREIGRT TRU(}X, 

GIDBAL vmw OF THE ROUTE OF THE MOUNT PILATUS RAILWAY. 
[The dotted line. lndioa.te the track of the railwa.y.] 
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THE RAILROAD ON MT. PILATUS. 

If the Rigi railroad is worthy of being considered an 
extraordinary and wonderful piece of work, the latest 
undertaking of this kind-the building of the railroad 
on Mt. Pilatus-certainly ought to attract the attention 
of engineers and of the traveling public. This new 
road differs essentially from its older rivals in the con­
struction of its roadbed, as well as of the rolling stock. 
The ruggedness and steepness of the mountain, to­
gether with its great height (6,882 feet, against 5,905 in 
the case of Rig-i), offered m uch greater obstacles than 
the roads previously built, and required an entirely 
different system. 

The restless spirit of man i s  always glad to set for 
itself some new task, and consequently men were 
found who, equipped with the necessary capital, were 
willing and able to carry out this tremendous under­
taking. When a portion of the road had been com­
pleted, all fear in regard to strength and safety were re­
moved, for it was thoroughly tested every day, the loco­
motives going as often as was necessary to that part of 
the road on which they were at work, carrying mate­
rials of all kinds, weighing from 20,000 to 22,000 
pounds. 

The southeastern side of the mountain was chosen 
for the road, which begins at Alpnach-Stad, between 
the Hotel Pilatus and the Eagle Hotel (1,448 feet above 
the level of the sea). From there it climbs in a north­
erly direction to the Aemsigenalp, then westward to 
the Mattalp (5, 315 feet above the sea), and after much 
winding reaches the plateau of the Hotel Bellevue on 
Mt. Pilat us (6, 811 feet above the sea). 

The road is about 2% miles long, and the total height 
climbed from the shore of Alpnacht Bay to the Hotel 
Bellevue is 5,360 feet. The grade is from 18 to 48 per 
cent, which is scarcely exceeded by any rope road. In 
the m iddle of the line, at Alp Aemsigen, there is a 
switch. Seven thousand two hundred and sixty-seven 
feet of the entire road consists of straight stretches, 
curves, with radii  of from 262 feet to 328 feet, constitut­
ing the remainder. The road includes a viaduct, three 
short tunnels and one long one. The width of the 
track is 2 feet 7 inches. The foundation consists of a 
wall covered with plates of granite and loose material, 
and on this the superstructure is firmly anchored. 

The toothed bar-which is placed midway between 
the rails and is somewhat higher than the latter-con­
sists of soft steel, and is provided with a double row of 
vertical teeth, which are milled out of the bar. The 
cogged wheels on the cars, _which engage the toothed 
bar, are arranged in pairs at the right and left of the 
same. The axles of these cog wheels are not horizontal 
with the level of the road, as in the Rigi system, but 
perpendicular to the same, this arrangement making it 
impossible for the cog wheels to become displaced. 

The locomotive and cars form a train with two run­
ning axles and four cog wheels engaging the toothed 
bar. The boiler and engine are behind or below the 

J titutifit 1\tutritIU. 
Locher, of the firm of Locher & Co. , in Zurich, under 
whose supervision and control the road has been built. 
The engine was invented by mechanical engineer Haas, 
and engineer Hensler, who has had much experience in 
the construction of railroads, undertook to act as the 
representative of Messrs. Locher.-Illustrirte Zeitung. 

. . .  , .. 

NOVEL LANTERN SLIDE. 

The engraving shows an inexpensi ve and very simple 
and effective device for Axhibiting the action of the cir­
culating fountain upon a screen. It consists of a glass 
tube of small diameter bent into the form of a volute, 
with the inner end of the tube extended laterally, and 

CIRCULATING FOUNTAIN FOR PROJECTION. 

then bent vertically and provided with a funnel at the 
upper extremity. The tube at the outer end of the 
spiral is bent outward radially, then downward at right 
angles. The tube thus bent is mounted on a board 
having a circular aperture a little larger than the spiral, 
so that the entire spiral may be strongly illuminated 
while the ends of the tube leading to and from the 
spiral are concealed by the board. 

Above the funnel is supported a reservoir with a fine 
ajutage, the reservoir being provided with a pointed 
wooden rod which extends down into tube at the lower 
end and forms a val ve for regulating the flow of liq uid. 

The liquid em ployed is water to which has been 
added some coloring matter, such as aniline blue, red, 
or green. A few drops of aniline red ink answers for 
this purpose. 

The flow of the liquid is started by loosening the 
valve, so that the water drops regularly into the fun­
nel of the tube below. The drops should fall so as to 
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diameter, and the spiral is three and one-half inches in 
diameter. 

When the fountain is in operation, the material of 
the spiral appears to revolve, but each convolution at 
a different rate of speed, owing to its increasing dia­
meter. When projected w ith a good lantern and a 
strong light, it becomes a very interesting object. 

G. M. H. 

SUSPENSION FOOT BRIDGE. 

An instance of the practical work done by amatems 
in mechanics is furnished by the suspension bridge 
which has been erected at Oak Park, Ill . ,  and which 
we illustrate in the accompanying engraving. The 
bridge is very light, and is intended solely for the use 
of foot passengers, and it is suspended from a large 
double elm tree on one side of the river, while a 
tower has been erected as a pier on the other bank, 
which is a rather high bluff. The cables. at this end, 
however, are carried to an oak tree, where they are 
anchored at the ground. 

Mr. Leo G. Haase, who sent us the photograph, says 
in his letter that " the bridge was built by amateur 
mechanics. with no other knowledge of bridge build­
ing than that gained by observation and constant and 
thorough reading of the SCIENTIFIC AMERICAN. The 
builders were young men, j ust in their twenties. " 

The bridge extends over the river Displaines, with 
a span of 125 feet in the clear. The distance from the 
tree pier to the concrete anchorage is 75 feet clear, and 
the distance on the other bank between the tower and 
the tree anchor is 50 feet. The total length, therefore, 
is over 225 feet. It weighs but 2, 750 pounds, and has 
been tested by placing fifteen men thereon. There are 
four five-eighths inch cables, but only two carry the 
load, the other two forming an auxiliary support in 
case of accident to the main cables. 

The passenger way is narrow, the floor being about 
3 or 4 feet wide, and passing directly between the two 
trunks of the tree through which the cables are 
passed. The height of the floor at the tree is about 
10 feet. The flooring is built of planks 1 inch by 6 
inches, laid 1 inch apart, on account of snow, on longi­
tudinal stringers, 2 inches by 4· inches. These are sup­
ported by 1 inch gas pipe, hammered flat at the ends. 
One-half inch pipes are used at the middle of the 
bridge. The bottom ends are bolted to the stringers, 
and upper ends are provided with small wooden blocks 
clamped by two three-eighths inch bolts, and a space 
being left in the blocks for the passage of the cables. 
The bridge was built in the winter time, in order that 
a scaffolding could be erected on the ice on the river to 
facilitate the construction. The bridge is considered 
q uite a �uriosity, and many thousands cross it every 
year. 

Brown Reins or Saddle Leather. 

Unstained leather may be colored a fine chestnut 

A CURIOUS SUSPENSION BRIDGE NEAR CHICAGO, ILL. 

cars, which latter accommodate thirty-two passengers. 
Brakes can be applied to all of the cog wheels, and be· 
sides this there are two clamps at the upper running 
axle which clutch the head of the rail, thus preventing 
the upsetting of the cars by the wind. The weight of 
the loaded cars is about 21, 000 pounds, and one trip up 
or down can be made in about 80 minutes. 

The idea of the Pilatul road originated with Edward 

include air spaces between them. The liquid, as it 
issues from the downwardly turned end of the spiral, 
is received in a cup, by which it may be returned to the 
reservoir to be used aga.in. 

When it is desired to accelerate the motion of the 
liquid in the tube, a short rubber pipe is connected with 
the downwardly turned end of the glass tube. 

The glut tube 11 about one-.ixteenth lnob lntel'llal 

brown by treating it daily for a week or more with a 
solution of pine and alder barks. The bark is leached 
with rain water, using, by bulk, ten times as much 
water as ground bark, returning the water to the leach 
until all the COloring matter is extracted from the bark. 
The leather is then laid into the water, and allowed to 
remain until wet, then hung up to dry. By repeating 
the prooe •• three or four times, a fine oolor is secured. 
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40 I08ect Destroyer oC Boot8 and Shoes. 

In the last report of the Commissioner of Agricul­
ture, Professor C. V. Riley states that the beetle known 
to science as De1'mestes vulpinus, and, in its larval 
state, to tanners as the " dry hide worm," came 
u nder his observation in 1884, for the first time, as a 
destroyer of boots and shoes. The insect was first no­
ticed in the establishment of a wholesale manufac­
turer in St. Louis, in the spring of 1884, when a lot of 
boots and shoes which had been shipped to some 
Southern town were returned condemned as " wormy. " 
'I'his led to an examination of the stock in store, and 
the proprietor found, to his astonishment, that there 
was justice in the complaints of his customer, and 
that several boxes of heavy boots and shoes which had 
been packed for some time were literally swarming 
with the insect in all stages of development. This was 
the first time that he had ever known of the existence 
of such a pest. 

About the same time, the insects were found in nu­
merous leather houses throughout the same city, and 
invaded the manufactories. In the summer of 1885, 
public attention was called to the pest by various 
oral and exaggerated accounts of the " grub " that 
worked unseen in the soles of shoes, reducing them to 
mere shells, which crushed into fragments when sub­
jected to the pressure of the foot in wearing. 

Another case of the destructive action of thi s  same 
beetle was brought to Professor Riley's attention at 
about the same time by Mr. F. Eisenstein, of A. Eisen­
I5tein's Sons, of Savannah, Ga. , whose firm had insti­
tuted a lawsuit against the Boston & Savannah Steam­
shi p  Com pany, by reason of damages done by the in­
seC't to boots while in transit from Savannah to 
Boston. 

11 cituiifit �mttitau. 
Under these circumstances, which are precisely thol!!e 

under which the greatest use il!! made of acoustic sig­
nals, the sonorous rays designed to propagate them­
selves horizontally in the strata of air in the vicinity 
of the sea necessarily undergo, through the effect of 
the inequalities in the temperature u nder considera­
tion, unequal velocities-those nearest the surface of 
the water getting ahead of those that traverse the 
strata situated above. Now, as the direction of the 
rays is always given by a line  at right angles with the 
common tangential plane of the waves, it will be seen 
that this direction must be successively inflected from 
below upward, so long as the propagation continues 
in a direction near a horizontal one. 

This inflection of the sonorous waves, which is not 
very sensible in the vicinity of the sound's origin, i n­
creases greatly with the distance, and at some hun­
dreds of yards may produce considerable of an effect, 
even with slight variations in temperature in the su· 
per posed strata of air. 

If we suppose that the temperature of the strata of 
air decreases with the height, at the rate of one­
tenth of a degree only per yard, a calculation gives 
the following values as the heights at which it would 
be necessary to place ourselves, in order to hear the 
sounds that are primitively propagated in the hormal 
direction : 

Horizontal distances start­
ing from the origin of the 

sonorous waves. 

328 foot 

3.£80 " 
8,200 " 

16,400 .. 
24,600 " 
32,800 " 

Vertical heights of the 
sonorous waves above 

their primitive hori-
zontal direction. 

0'36 inch. 

8 feet. 

18 '78 
75'14 

168'9 
300'5 

In the St. Louis cases, none of the dealers was able In certain cases, for example during foggy weather, 
to trace the introduction of the insect from any par- fair nights, and a calm sea warmer t.han the neighbor­
ticular warehouse or tannery, but learned from tanners ing strata of air, we would obtain still greater differ­
that it was q ui te common in old hides. ences than these, resulting from the above hypothesis, 

In t.he warehouFles and manufactories the insect still and it would be necessary to double or treble the ver­
retained its partiality for undressed leathllrs, and an tical heights if the decrease in the temperature of the 
examination at once shows that the soles and heels of air happened to reach two-tenths or three-tenths of a 
boots and shoes are more liable to inj ury than the up- degree per ten feet of height. 
pers. It seems probable that the comparative immun- The means to be employed for correcting the effects 
ity of the uppers is due t.o the oily dressing used in thfl of this accidental deviation in sonorous signals, and to 
finishing processes. They do not, however, entirely obtain the great.est range possible in all weather, are 
escape, for they are occasionally found hored by the obvious. Since we have to fear an inflection of the 
larva or roughened and eroded by the beetle. sounds in the direction of a curve whose concavity is 

The work of the larvle, both young and full grown, turned upward, it must be advantageous to place the 
consists in boring smooth, round channels in every di- starting point of the sounds on one side and their 
rection through the leather, preferring, as above point of arrival on the other, at a sufficient" height 
stated, the soles and heels. A favorite place for en- I above the lower strata of air to allow the sounds to 
tering the shoe is in the angle between the sole and follow their path in a straight l ine freely, without 
heel, or in the crevice between the upper and the getting out of the space wherein they can be heard. 
sole, a crack of some kind seeming to be necessary to In conclusion, Mr. Fizeau expresses the hope that 
enable them to get sufficient purchase to begin boring. special experiments may soon be made, on the open 

The principal occupation of the adult beetle is the sea and near the coast, under circumstances proper for 
propagation of the species, yet it also is a leather de- utilizing practically what is formulated in the above 
stroyer, gnawing and scoring the surface of the boot theory.-La Nature. 
or shoe, but not burrowing bodily into its substance. 

Professor Riley states that when the insect has 
already made an entrance into cases of boots and 
shoes, it will not be a difficult matter to destroy it by 
a proper use of bisulphide of carbon. Of course, it 
would be preferable to overhaul the contents of each 
box thoroughly, and to treat the boots in which the 
insect is found with benzine or some other efficacious 
insecticide ; but, where this cannot be done without 
too great expense, it will probably suffice to open 
each case and place an open saucer of the bisulphide 
on top of the contents. The l iquid will volatilize, and 
the vapor will sink down through the mass, if the box 
be tight, and will kill the insects in their burrows. 

As the natural home of the insect is in hides, it de­
volves upon transportation companies that carry both 
made-up leather goods and hides to exercise some de­
gree of care and cleanliness, as they are otherwise lia­
ble to lay themselves open to damages payable to the 
owners of the more expensive goods. 

The Mirage of Sound. 

Mr. H. Fizeau has j ust presented a very interesting 
note to the French Academy of Sciences, on the mirage 
of sound. The attention of this learned physicist was 
attracted to this subject by the recent collisions be­
tween ships which presented the greatest guarantees 
of security, and were p rovided especially with the 
powerful sonorous apparatus now generally in use, 
such as sirens, steam whistles, etc. 

Under the influence of variations in temperature, 
th e propagation of sonorous waves may give rise to a 
sort of mirage of sound, entirely analogous to th,e well 
known phenomena of light, and which results from a 
more rapid propagation in the less dense strata. 

If, then, we suppose that, under certain circum­
stances, the sea is hotter at its surface than the neigh­
boring strata of air, the latter in fair weather must, in 
the vicinity of the warmer water, take on an arrange­
ment of strata of decreasing temperature, in measure 
as their distances increase up to a certain height above 
the level of the water. This is what is oftenest ob­
served at sea during the night, and frequently during 
the day in foggy weather. 

. • .  e l . 
U8e oC llllectric Light In Telenletry. 

Up to the present time, the idea of using the electric 
light as a measurer of distance has not been entertained. 
Nevertheless, at night this might be of the greatest 
ad vantage, and by the pro�ess suggested to us by M. 
Edme Genglaire, not only could a ship provided with 
producers and reflectors of the electric light discover 
the enemy stationed at greater or less distances, but at 
the same time it could in the simplest manner determine 
its distance. 

To do this, it is only necessary to establish in the bow 
and stern of the ship reflectors, whence can be pro­
jected on all points of the horizon luminous rays of 
equal intensity. If now from each of the two reflectors 
two luminous rays are caused to converge upon the same 
p'Jint, the distance from which. to the ship is to be de­
termined, a triangle will be furnished for solution 
whose base (the distance separating the two reflectors) 
and two adjacent anglelrare known. 

To facilj.tate the measurement of these angles, the 
support of each reflector carries a needle, perpendicular 
to it and which moves over a graduated circle. With re­
gard to t,he distance to be determined, the two luminous 
rays can be regarded as the sides of an isosceles tri­
angle whose base is the space between the reflectors, 
and this consideration will yet be of the greatest use 
to us. 

The two luminous rays being equal in length, the 
angles at the base are equal, and their SUIll subtracted 
from 1800 gives the angle at the apex ; and it may be 
assumed that, the distance from base to apex increal!!­
ing with the sum of the angles at the base, a table will 
be arranged containing, opposite to each value of the 
sum of thelie angles just spoken of, the corresponding 
distance from the base to the desired point. The two 
luminous rays grow larger as they increase in length, 
and it is only with difficulty that the point seen will be 
brought into the central axis of both converging rays. 
It is only by a succession of trials that this question 
can be determined, and great precililion as yet cannot 
be looked for. Following out the above course of rea­
soning, a ray of light should be projected upon the 
desired. point, so that it shall be well lighted by the 
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central luminous area. The angle of the reflector re­
quired for this result is to be calculated, it il!! multiplied 
by two, and the table constructed as a preliminary 
will show opposite the doubled angular value the de­
sired distance. 

This process will be of the greatest utility on account 
of its ease of execution,  on occasions when great exact­
ness is not required and where quickness is of import­
ance. On the other hand, the table can b<1 determined 
experimentally.-Electricite. 

Harne88 eonars. 

Custom has much to do with the styles of harness 
used and the manner of mountings. This is shown in 
the use of the collar. A man who would use a breast 
collar upon a coupe or coach harness would become a 
laughing stock for all his neighbors, while to use a 
round coach collar upon a trotting horse would bespeak 
a lack of taste and j udgment. 

This adopting of a fixed style for any one kind is due 
in part to the study of the requirements of the case by 
men who have interested themselves in improving the 
horse. The trotting horse, in order to give full action 
to his shoulders, works best in a breast collar when 
driven single, as the only strain put upon the shoulders 
is the draught. But if driven double, the pole and 
yoke must be supported, and the bearing down upon the 
neck requires more support and a better distribution 
of the strain than can be given by the breast collar, 
so a light round collar is preferred. The making of 
the latter collar is a branch of business that requires 
much skill if the work is  to be well done. A ring 
around the neck is not what is wanted. The collar 
must be more than a ring. It must be made to fit the 
horse's neck. It should set snugly, but not bind at any 
point. If too narrow in the neck it chokes the horse, 
and if too wide it falls too far back and interferes with 
the freedom of the shoulders and produces permanent 
lllJury. It was long argued that a soft cushion was 
wanted, and that the galls on horses were d ue to the 
bad character of the collars. This theory seems to 
have been abandoned by the most intelligent horse­
men, who now demand a collar that is solid, smooth, 
and firm, and one that fits the neck, and in order to 
maintain the latter quality the hames are fitted to the 
collar instead of being allowed to draw the collar out 
of shape, as they will if not bent to fit. 

It is not always possible for the owner of a horse to 
have his neck properly fitted, owing to the distance 
fJ'o.m>t,� cQI�,.ml'nufQ(ltllr�..huLlle may give such 
directions as wlu produce a well fitted collar. There is 
no fixed rule that can be relied upon, owing to the dif­
ference and size of horses' necks. But an old rule is to 
measure the height of a horse and add 5 inches to the 
number of hands for the size of the collar. Thus a 
horse 15 hands high would require a 20 inch collar. It 
is claimed by some that this rule works well,  and can 
be relied upon except in the case of heavy draught 
horses or ponies. In the absence of a collar rule, this 
guide is better than none, but we think a better result 
can be obtainE'd by resting the short arm of a carpen­
ter's square upon the horse's neck where the collar 
rests, and allowing the lower end to rest upon the bear­
ing line of the shoulder, and indicating the length by 
the long arm of the square. In addition to this, the 
collar maker should know the character of the neck, 
whether full or thin at three points, top, at shoulder, 
and midway between these two points. For weight of 
collar, give the circumference of the body at the 
shoulder. 

It is claimed by some collar makers that there is no 
rule which can be followed, and they live up to their 
theory by making all collars over a single shaped block, 
but the success of a few men who have made collar 
making a study falsifies all snch claims. There are 
men in the business who obtain from 20 to 25 per cent 
more for their collars than their neighbors do, simply 
because of the collars fitting the horse's neck properly, 
and if one man can fit from stock a variety of horses, 
we can see no reason why another should not do the 
same thing.-Harness. 

. , . , .  
Platlnlzlng Glas8. 

In the gallery of the Conse1'vatoire des A rts et Metiers 
is preserved a frame of glass covered with a thin layer 
of platinum, which exhibits this remarkable property. 
Used as a reflector, the image of an object appears in it 
as in a mirror ; used as if transparent,it acts like common 
glass, and objects can be seen through it. This inven· 
tion, to-day abandoned, dates back more than twenty 
years. It is due to Dod�. The following is the process 
given by this chemist. It consists in intimately mixing 
platinic chloride with essence of lavender, A, and on 
the other hand in preparing a flux consisting of essence 
of lavender, borate and oxide of lead, B. A and B are 
mixed. When the paste is quite homogeneous, it is 
spread by a fine b1'ush over one side of the glass. 
When dry, it is baked in a muffle at a low red. The 
volatile matters, including chlorine, are driven off, and 
th@ metal is left, mixed with the flux, to which it com­
municates a gray color. These objects, quite difficult 
to prepare, have hitherto been little appreciated. This 
might offer an inter.itinK field for work.-La Nature. 
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T HE  DINOCERAB, A N  EXTINCT IUJ(ItAL. 

In 1870, while Prof. O. C. Marsh was making some 
explorations in central Wyoming, he discovered the 
remains of a huge animal whose form was entirely un­
known to him, and which he at 'once recognized as an 
extinct form, and which he named the dinoceras_ His 
explorations in this region, at this time and subse­
quently, were extensive, and remains of different parts 
of this type were found from time to time, and the 
Peabody Museum at Yale College, over which Prof. 
Marsh presides, now contains specimens or portions of 
specimens of over 200 individuals, showing how com­
lUon and abundant a type this must have been during 
a certain period of the earth's development. 

These specimens were found in a basin north of the 
Uinta Mountains of Wyoming, and east and west of the 
Grel!n River, within a hundred miles of its banks on 
either side. During the tertiary period this basin was 
an i nland sea, and was formed into such by the eleva· 
tion of the Rockies on the east and the Wasatch Moun­
tains on the west, which cut off its connection with the 
open sea, and turned it gradually into a fresh water 
lake. 

The surrounding lands were covered with a luxuriant 
tropical vegetation, and as this whole region was grad­
ual l y  raised from the sea level to a height of 7,000 or 
8,000 ft. , these basins were filled by sediment and wash 

they had been wlt!!hed down and covered up. A eon­
siderable portion of the skeleton was discovered near 
the place where the skull was found, and the engrav­
ing represeq.ts the specimen as it now appears, the 
missing parts in certain portions being made up from 
other individuals. The skul[is very perfect, and the 
skeleton, as a whole, affords an excellent opportunity 
of study, and an excellent estimate may be formed of 
the probable appearance of the animal when it was a 
living inhabitant of UJ.e marshy shores of this  vast in­
land sea. The dinoceras appears to have possessed 
traits in common with the elephant and rhinoceros. 

In his walk he must have resembled closely the 
former, while in some ot.her particulars there is a l ike­
ness to the hippopotamus, the neck being longer than 
that of the elephant (thereby enabling the head to 
reach the ground) ; and the horizontal nasal opening 
and the overhanging nasal bones and well developed 
turbinal bones render the presence of a proboscis ex­
tremely improbable, and, in fact, such a feature would 
have had no function, and could not well have existed. 
The brain was small, and the massi ve bones would in­
dicate a sluggish, oull, slow-moving animal, little adapt­
ed to withstand the climatic changes, and unable to 
adapt itself to the altered environment at the close of 
the Eocene. TheY therefore probably became grad ual­
ly extinct about that period, and no forms have been 
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N ew B ridlle aero •• the Ml .. l.l!Ilp pl at !!It. Paul, Minn. 

The specifications are 'out for the new bridge, and 
proposals were opened in June. In accordance with 
American practice, the design of the bridge is 1eft to 
the contractor ; the design being in conformity with 
the general plans furnished as to length of span, loca· 
tion of bents, clear headway, grade elevations of ma­
sonry, etc. , and to the specifications in regard to con­
struction, materials, and unit strains. The structure 
will be a deck bridge throughout, and will be 41 feet 6 
inches wide between railings, having 24 feet roadway 
and two 8 feet sidewalks. Its total length will be 2, 770 
feet, with the following spans : Four 40 feet tower spans, 
three 50 feet tower spans, and two 60 feet spans, all riv­
eted plate girders ; nine 80 feet and fi ve 90 feet spans, 
ri veted lattice girders ; one 170 feet and four 250 feet 
spans, pin connected trusses. There will be two 
trusses 22 feet apart, c. to c. , and the single intersec­
tion type is preferred. The trusses and girders will 
be carried on iron trestle bents, each composed of two 
columns, and the bents united in pairs to form 
towers at certain designated points. No compression 
member is to have a length exceeding forty-five times 
its least width ; in beams and girders the compression 
flange is to be of the same gross section as the tension 
flange. No continuous girders admit tea. Rol led beams 
for roadway stringers to have a d epth not less than 

'l'HE DINOCERAS-A GIGANTIC EXTINCT ANIMAL FOUND IN WYOMING. 

from the sU1'l'ounding mountains, and deposits were 
fonned which reached during the Eocene period be­
tween one and two miles in vdrtical thickness. A com ­
plete record was thus kept in  these gradual deposits of 
the history of animal life during this period of early 
tertiary, and the tracing and reading of this history is 
facilitated by the subsequent washing away and de­
nudation of some portions of this territory, and by the 
vast process of erosion that has taken place. 

In this Eocene lake region were found types innu­
merable ; among others, the ancestral forms of the 
horse, the tapir, lemurs, crocodiles, tortoises, lizards, 
fishes, and serpents. Many specimens of forms hitherto 
unknown were discovered, and most prominent among 
these are the dinocerata, which have been separated 
into three groups, the dinoceras, the tinoceras, and the 
uintatheri urn. 

The skill and perseverance which were displayed in 
making the collection of fossiis which have been so in­
s t.rumental in the classification of these curious forms 
is manifested by the difficulties that were overcome in 
securing a complete specimen of the skull of the dino­
ceras mirabile, which has been taken as a type. The 
skull was found embedded in a soft matrix, which per­
mitted the brain cavity to be readily worked out. It 
was, however, located on the edge of a steep precipice, 
and it was discovered, as the work of exhumation pro­
gressed, that several import.ant parts of the skull were 
llIissing, and it was necessary to institute a systematic 
search, which finally resulted in the unearthing of the 
missing parts ill a. deep raville ma.ny fe4ilt below, wher4il 

discovered which would lead one to presume that they 
had survived a much later age. 

The exact nature of the horns is still a matter of con­
jecture, but Prof. Marsh assigns as possible a form of 
horn similar to those of the American antelope ; or still 
more probable is, perhaps, the explanation that the 
horns were covered with a thick, callous skin, and cer­
tain injuries found on the horn core of some specimens 
would indicate that blows had been inflicted through 
the outer covering on the core during conflict with 
other animals. Judging from the inside of the foot, 
this must have been covered with a thick pad, like the 
elephant. The size of the tinoceras, which is the 
lar{est type of the dinocerata, was about twelve feet 
in ll':ngth ; the height to top of the back was about 
six and one half feet, and t.he width across the back 
about five feet. Judging frolll existing animals, the 
weight must have been about 6, 000 lb. '1'he dinoceras 
mirabile was somewhat slllaller. The numerous re­
mains found in these deposits would indicate that 
t.hese strange, uncouth monsters m ust have been very 
abundant during the period of the middle Eocene, and 
the plentiful distribution and the position of these re­
mains lead one to believe that they lived probably in 
herds on the shores of the tropical lakes, feeding upon 
the luxurious vegetation that abounded in these locali·· 
ties. For the data from which the above information 
has been drawn, we are principally indebted to Prof. 
Marsh's monograph entitled .. An Extinct Order of 
Gigantic Mammals, " published by the U. S. Geoloiical 
Su�� 

. 

one-fifteenth of span, and riveted plate girders not less 
than one· twelfth of span. The heads of eye bars to 
be so proport.ioned that the bar will break in the body 
rather than in the head or neck ; no welds allowed in 
the body of eye ba.rs, lateral sway rods, or counters, 
except for loop-eyed bars. Hole one-fiftieth larger than 
pin. 

Two Large Faat Steam8hlp ••  

Messrs. J. & G. Thomson, of Clydebank, have 
orders for two steamships of the largest and most 
powerful type now employed in ocean navigation, to 
be built for the Inman and International Steamship 
COlllpany for its mail and passenger service between 
Liverpool and New York. In point of size alone these 
two vessels are noteworthy, being about 8,500 tons 
gross measurement each ; but in respect of other fea­
tures, such as proportions, speed, means of propulsion, 
and structural character, they will form most note­
worthy departures in the development of modern 
steamships. Their outstanding characteristics will be 
propulsion by two screws actuated by two separate and 
sel f-contained sets of engines and boilers of the most 
modern type, as regards high pressure and increaRed 
expansion of stea m, and minute subdiviilion of the 
hull by longitudinal and transverse water-tight bulk­
heads, rendering the ship ullsi nkable th rough coll ision 
with another vessel , and almost absol utely unsinkable 
from any cause whatever. It is expected that these 
" essels will attain a speed of 19 knots per hour on 
trial. 
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ENGINEERING INVENTIONS. 

A machine for unloading cars has been 
patented by Mr. John Scully. of South Amboy. N. J. 
It is a construction made to operate horizontally mov­
able blades or shovels arranged to be carried back and 
forth from the ends to the ceuter of the car, for shifting 
coal or other material to the discharge opening there 
provided in many cars. 

An air regulator for furnaces has been 
patented by Mr. Frank C. Smitb, of Delaware, Ohio. 
It i s  an automatic device, operated whenever the 'fire 
door is opened, and effecting tbe closing within a pre· 
scri bed time from the opening of tbe damper, in order 
to admit cold air on the top of the fire for a limited 
period after the fuel is supplied. 

A car coupling has been patented by 
Mr, Tbomas Marouey, of Weedsport, N. Y. By tbis in· 
vention tbe coupling pin is automatically set and held 
for coilpling with an entering link, and tbe couple: has 
a Iink-adjustiug attacbment by wbich tbe projecting end 
of the link may be ruised or lowered to a proper posi. 
tion to couple with cars of different standard heights. 

A draught attachment for furnaces 
has beeu patented by Mr. Geor!;e W. Wbeater, of Og­
densburg, N. Y. It is designed especially for locomo· 
tive furnaces with fresh air, for which a draught flue, 
extending from the roof or side of the cab, enters the 
front end of the ash pit, the opening of the flue mouth 
being controlled by a lever on the outside, and gradu· 
ated deflectors attacbed to tbe grate bars directing the 
air tbus admitted to most efficiently promote combus­
tion. 

• • • 

MECHANICAL INVENTION. 

An improvement in gearing has been 
patented by Mr. Coles D. Hardcastle, of New York City. 
The invention covers a novel construction and combina· 
tion of parts in a system of gearing mtended to cause 
but little friction, and so devised that there will be no 
cessation or irregularity of motion during its operation. 

• • •  
AGRICULTURAL INVENTIONS. 

A hay elevator has been patented by 
Messrs. Ellis 0.,  Wil lard 0., and Herbert S. Long, of 
Hayesville, Ohio. This invention covers novel fcatures 
of construction and combination of parts of an ap· 
paratus adapted to raise loads of hay or grain in a 
store honse or barn and dnmp them into a mow at one 
side of the driveway. 

A plow has been patented by Mr. 
William J. Locke, of San Antonio, Texas. It is hnng 
npon an axle, is readily adjnstable to plow at any 
desired depth, has a landside wheel and an inclined 
furrow wheel, tbe plow having no landside, bnt only a 
point and mouldboard, and may be readily changed to 
take more or less land as desired. 

A hay rake and stacker has been pa· 
tented by Mr. Buck Mason, of Trcnton, Mo. This in· 
vention covers a novel construction, combination, and 
arrangement of parts in a horse rake, whereby the hay 
may be gathered in the field and transported to the 
wagon or stack, and there elevated and deposited upon 
the wagon or stack. 

• • •  

MISCELLANEOUS INVENTIONS. 

A nut lock has been patented by 
Messrs. Stephen H. French and William J. Maltby, of 
Baird, Texas. It is formed with a wedge or body and 
a head having extensions or flanges, the locking being 
effected by turning to desired position on a slitted bolt, 
and driving a key iuto the slit, when its extensions rest 
.gainst the flanges. 

A hasp lock has been patented by Mr. 
Brunswick W. Leonard, of Old Saybrook, Conn. Th" 
bolt is pivotally connected with and also movable longi� 
tudinally with referenc., to the hasp, by which means, 
in connection with other novel features, the lock may 
be used to form a " latch " fastening or a lock fasten· 
ing as desired. • 

A reversible folding slate has been pa­

tented by Mr. Louis Steinberger, of New York City. It 
consists of two reversible hinged slate or tablet panels 
having an adjnstable spacing attachment. whereby the 
two tablets may be held extended at any desired an!!;le, 
either face of each tablet being arranged so that it may 
be brought into use. 

=: A knife has been patented by Mr. 
Isaac E. Schollars, of Bellamy, Mo. It has a pair of 
blades peculiarly beveled, with equidistant holes for 
receiving fastening or pivotal screws, with other novel 
features, it being designed for use as a plain knife, a 
drawshave, a spokeshave, pruning hook, pruning 
shears, a chisel, and a vegetable cutter. 

A rowing attachment for boats has 
been patented by Mr. Selden B. Lard, of Waterville, 
Kansas. This invention covers a novel construction 
for propelling boats by means of valvular oars, which 
open when forced through the waler in one direction 
and close in returning, the mechanism to be operated 
either by hand or by steam. 

A nut lock has been patented by Mr. 
J. Frank Dill, of Ridgway, Pa. It is especially adapted 
for use with bolts and nuts employed to secure fish 
plates upon rails of railway tracks, two metal plates 
being used, one plate passing through the other, so that 
each holds the other in place, even when the bolts have 
become worn and loose. 

A flower pot and flower pot holder 
has been patented by Mr. Gayger D. Tolman, of Sha· 
wano, Wis. The flower pot is made of a s4eet metal 
blank cut to form II strip for the sides, a disk for the 
bottom, and a tongue to cover the joining of the sides, 
the holder being formed of bent wire or a metal bar, 
adapted to be easily secured to any woodwork. 

A rice machine has been patented by 
Mr. Frederick J. Syme, of New Orleans, La. It con-

mechanism for revolving the bowl and plug In opposite 
directions. for removing from rice that coverinl!: im­
mediately within the ;hull without \0 any considerable 
extent crushing or breaking the grains. 

A bottle stopper has been patented by 
Mr. Frederick Thorn, of Wilkesbarre, Pa. The bottle 
is made with a lug or projection slightly below its neck, 
and a neck band held on the bottle carries Bwiveled side 
bars, one end of which carries a stopper frame and an 
elastic stopper, the other end being adapted for engage­
ment with the lug or projection formed on the bottle. 

An indicator for exhibiting advertise­
ments by day and night has been patented by Mr. Jose 
Eo :Mercadante, of Rio Janeiro, Brazil. A hollow 
colu)lln has a dou ble arm carrying in vertical bearings a 
horizontally revolving casing, in which are transparent 
sign plates, a gas pipe through the column and one arm 
supplying a burner within the casing. 

A fence has been patented by Messrs. 
John A. Williams, of Orange, and Edwin H. Thomas, 
of Hornby, N. Y. It is made without driving posts 
into the ground, having cross base pieces, to which are 
attached side braces for the uprights, and a bottom 
rail or board, inserted in mortises in the uprigbts, and 
notched over the base piece. 

An apparatus for the manufacture of 
salt has been patented by Mr. Richard G. Peters, of 
Manistee, Mich. It has an elevator carrying buckets 
which have little holes or perforations, together with a 
peculiar construction of storage and other troughs, and 
varlous other novel features of construction and ar· 
rangement of parts. 

An extension fire ladder has been pa­
tented by Mr. Frederick A. Warner, of Halifax, Nova 
Scotia, Canada. This invention covers a novel con· 
struction, combination and arrangement of parts and de­
tails, making a ladder capable of being quickly moved 
about, raised and set to any angle in a narrow or wide 
street, and having means for leveling the front truck 
carrying the ladder. 

An evaporator has been patented by 
Mr. Seth W. Lowell, of Belfast, N. Y. It is designed 
more especially for use as a fruit drier, and has a case, 
open at one .ide, provided with sections of steam pipe, 
and having inclined deflecting plates removably con­
nected to the under side of each section, the fruit to be 
dried being set in trays upon the u,Pper faces of the 
pipes. 

A process of producing designs on glass 
plates haR been patented by Mr. Ludwig Leudry. of 
New York City. A specially prepared coating is put 
upon the glass plate, and then the pattern is placed on 
the coating and the plate exposed to light, after which 
the pattern is removed and the glass plate washed witll 
oil, whereby the design of the pattern appears npon the 
plate. 

A dry goods exhibitor has been pa­
tenteil by Mr. John W. Leass, of West Manchester, 
Ohio. It consists in a support of suitable form and con­
venient height, provided with a wedge-sbaped standard, 
having a rounded end adapted to enter into the end of 
a cloth bolt and support it In vertical position, to 
economize time and labor in showing and handling 
goods. 

An ink eraser has been patented by 
Mr. Richard M. Swinburne, of La Crosse, Wis. It con· 
sist8 of a flbrous holding body charged with citric 
acid, rolled to pencil form, and having 1\ cover, the 
moistened end of the eraser being rubbed on the ink to 
be erased, followed by a drop of water charged with 
chloride of lime, and excess of moisture absorbed by 
blotting paper. 

A gin saw sharpening machine has 
been patented by Messrs. William Behan and Paul 
Frienschner, of Texarkana, Texas. It consists of a 
frame with bearings for the gin saw shaft, a horizontal 
shaft in bearings adjustable vertically and horizontully 
to suit the saws, a filing machine being made adjustable 
thereon, and means for operating it, with other novel 
featnres. 

A book binding band has been pa­
tented by Mr. George Huether, of New 'York City. It 
is formed of heavy twi.ted warp cords bound or woven 
close together by fine filling threads, makiug a band of 
sufficient strength, thickness. and uniformity to take 
the place of the parchment or raw hide now in common 
nse, which frequently loses strength with age and is 
irregular in qnality. 

An evaporator has been patented by 
Mr. Rufus Goodson, of Barnesville, Mo. It is for defe· 
cating or purifying saccharine jnices, and has a furnace 
body with a circuitous combustion chamber, tracks 
held to the body, and a rotatable carriage mounted on 
the tracks, the carriage carrying pans which close the 
top of the furnace, these pans holding the saccharine 
juices in different stages of evaporation. 

A temperature alarm has been patent­
ed by Mr. Donald McDonald, of Louisville, Ky. The 
invention covers an apparatus of lPecnliar construction 
by which a connection is formed between an alarm or 
cock, put into operation by an open column of mercury 
and alcohol contained in a space communicating with 
the mercury, and may be used with or without electrical 
devices. 

A gas burner has been patented by 
Mr. David R. Kline, of l'tidgway, Fa. The inlet pipe 
has a nipple screw-threaded on its inner and outer sides, 
a tube screwed into the inner thread of the nipple and a 
disk npon the outer thread, with a detachable cap and 
pendent flange supported npon the disk, to heat the gas 
more highly and give more perfect combustion when it 
issues through the jet holes. 

Bird food forms the subject of a pa­
tent issued to Mr. John D. Heins, of New York City. 
A new arti61e Of manufacnure is liescribed, consisting of 
the whites and yelks of boiled eggs, mixed with pulver. 
ized farinaceous substance, prepared. after a specifled 
manner, making an article that wlU keep ·and can be 
put up in .mall boxel or Packaiu and IIOld upon the 

sllte of a c;yllnder, bowl, alld pllll with .plrat rlll, wltll market. 

A bottle stopper has been patented by 
Mr. William Beardsley, of Beacon, Iowa. This Inven· 
tlon covers an improvement on r formerly patented in­
vention of the same inventor, of stoppers for bottles 
designed to hold aerated liqnids, In which the pressure 
of the gas forces a ball held within the bottle into a 
packing ring in the neck of the bottle, provision being 
made for the expsnion of the packing ring. 

A bottle casing has been patented by 
Mr. Wilson Godfrey, of New York City. Its outside 
portion is formed of three ply veneer, inside of which, 
aga+nRt the bottle, is a thick packing of felt or other 
suitable material, tbe top being also of veneer, of coni· 
cal shape, fltting aronnd the neck of the bottle, an in· 
side and an outside hoop fltting around where the 
bottle bends to form the neck, and there being a hoop 
around the bottom. 

A lumber cart has been patented by 
Mr. Thomas B. McFaul, of Phillips, Wis. Across op· 
posite ends of the frame are journaled rollers, and there 
is an intermediate roller armed with short spikes 
adapted to take hold of the lnmber, this roller being 
adapted to be conveniently locked, while nnder one end 
of the frame !here is a trailing wheel, the cart being 
durably built and designed to easily discharge its load 
without breaking the ends of the lumber. 

A beer cooler has been patented by 
Messrs. Edward J.  Liddicoat and Albert W. Utzinger, 
of Astoria, Oregon. It consists of a specially devised 
box, readily attachable to the chines of the beer keg at 
the end CMrying the tap, the box carryiug a spiral pipe 
which may be surrounded with ice, said spiral pipe 
connected at its inner end with the inner tap, aud ter· 
minating ontside the box in an outer tap, so that the 
beer will rest in and be drawn through the ice-covered 
spiral pipe. 

A baling press has been patented by 
Mr. William A. Laidlaw, of Cherokee, Kansas. The 
frame has 'a feed opening to the baling chamber, a 
follower and sweep, a compressor within the chamber, 
and a sliding frame connected thereto, with other novel 
features, the invention being an improvement on a 
former patented invention of the same inventor, and 
designed to compress hay to one half its bulk before de· 
livering it to the bale chamber, thereby dispensing with 
the nsual door and catches. 
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T A B L E  O F  C O N T E N T S. 

1. Plate In Colors of a Two Thousand Five Hun­
dred Dollar Dwelling, at Montclair, N. J., with 
floor plans, also sheet of details, specifications, 
bills of estImate, etc. 2. Plate in Colors of a Handsome City Residence 
at Kansll8 City, Mo ..  costing Seven Thousand 
Five Hundred Dollars, with plans, specifica­
tions, sheet of details, etc. 

3. Page drawing in perspective of an Elegant 
Stone Residence, corner 119th Street and Sixth 
Avenue, New York City. 

[JULY 23, 1 887. 

The charge for In8ertion under thw head is One Dollar 

a line j'or each in8ertion ; about eight words to a line. 

Advertisements must be received at publication office 

as early a8 Thursday 1I1nrning to appear in next issue. 

In the new H Trautwine�s" the articles on water pipes, 
pipe jOints, valves, etc., and those on beams, riveted 
girders, etc., are new and full. Dimensions, weights, 
and prices are revised to date. 

For Sale Cheap-Two patents on kitchen article •. 
Address C. A. Bryant, box 61, Wakefield, Mass. 

Wanted-To work on royalty, the British patent of a 
good invention in machinery. H. J. Griswold, Leicester 
England. 

Secoud·hand engine and boiler for sale cheap. One 
non-condensing walking beam engine, cylinders 20 x 36 
inche.B, in good condition ; also a drop flue bOiler, 8 ft. x 
28 ft., 16 riveted flues (14-12 inch and 2-20 inch). For 
further particulars address P. M. Wise, Superintendent 
WiHard Asylum for the Insane, Willard, N. Y. 

For Sale-An entirely new mechanical movement 
Adapted to small machinery for producing a forward 
and retrograde motion. Apply to Parker & Parker, 164 
High Street, Boston, Mass. 

Press for Sale-Quick acting. Hole in bed 8x5' 
punches to center of 13 in. sheet ; 2}4 in. shaft ; also fou 
spindle Drill. A few second-band engines in .first-clas 
condition. B. W. Payne & Sons, Elmira, N. Y. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfg. Co., 138 Jackson St .• 

Chicago, Ill. 
The Australian·American Trading Co., 20 Collins St. , 

West Melbourne. Sale agencies for American novelties 
desired. Correspondence solicited. Care of Henry W . 
Peabody & Co., Boston. 

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

The Knowles Steam Pump Works, 113 Federal 
St .. Boston, and 93 Liberty St., New York, have just is-
8ued a new catalogue. in which are many new and im­
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. 'rhis catalogue will be 
mailed free of charge on application • 

Link Belting and Wheels. Link Belt M. Co., Chicago 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
Woodworking Machinery of all kinds. The Bentel & 

Margedant Co .. 116 Fourth St., Hamilton, O. 
Nickel Plating.-Sole manufacturers cast nickel an 

odes, pure nickel salts, pOlishing composltions, etc. $100 
"Little Wonder." A perfect Electro Plating Machine. 
Sale manufacturers of the new Dip Lacquer Kristaline 
Complete outfit for plating, etc. Hanson, Van Winkle & 
Co., Newark. N. J . •  and 9'Z and 94 Liberty St .. New York. 

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

Supplement Catalogne.-Persons in pursuit of infor 
mation of any special engineering. mechanical. or scien 
title subject, can have catalogue of contents of the SCI 

IINTII!'JC AMERICAN SUPPI.EMENT sent to them free 
The SU'PPLEMENT contains lengt.hy articles emoracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co . •  Publishers. New York. 

Timber Gaining Machine. All kinds Wood Work 
lng Machinery. C. B. Rogers & Co., Norwich, Conn. 

Curtis Pressure Regulator and Steam Trap. See p. 253 
Use Ainsworth's Belt Clamp. See advt. next issue. 4. An Attractive Residence at Providence, Rhode 

Island, with perspective and plans. Cost, Five 
Thousand Five Hundred Dollars. Iron, Steel, and Copper Drop Forgings of every de 5. Dwelling at Jersey City, N. S., with elevations scription. Billings & Spencer Co., Hartford, Conn • and floor plans. Cost, Three Thousand Five 
Hundred Dollars. 

6. Page drawing showing floor plans and eleva­
tions of a very comfortable Dwelling at Flat­
bush, N. Y., costing Three Thousand Seven 
Hunared Dollars. 7. Drawing in perspective of a Dwelling at East 
New York. Cost, about Three Thousand Five 
Hundred Dollars. 8. A Modern English Dwelling, with half page 
pers-pecti ve drawing. 9. Drawmg in perspective of a Residence at Ell8t 
Orange, N. J., costing about Four Thousand 
Five Hundred Dollars. 10. Engraving of the Bourse at Havre France. . 

We are sole manufacturers of the Fibrous Asbesto 
Removable Pipe and Boiler Coverings. We make pure 
asbestos ,;toods of all kinds. The Chalmers-Spence Co. 
419 and 421 East 8th Street, New York. 

Chucks-over 100 different kinds and sizes in stock 
SpeCials made to order. Cushman Chuck Co.,Hartford,Ct 

Steam Hammers, Improved Hydraulic Jacks, and Tnbe 
Expanders. R. Dudgeon, 24 Columbia St . •  New York. 

60,000 I!Jmerson'8 1887 � Book of superior saws, with 
Supplement, Meut free to all Sawyers and Lumbermen 
Address Emerson, Smith & Co., Limited, Beaver It-'alls 
Pa., U. S. A. 11. Hotel and Office Building, River Side Avenue, 

Spokane Falls, W. T. Quarter page engraving. 
12. The new Facade of the magnificent Cathedral Safety Elevators, steam and belt power ; quick and 

of the Duomo of Florence. Full page engrav- smooth. D. Frisbie & Co., 112 Liberty St .. New York. 
ing. Portrait of Donatello, the sculptor. 

13. The Manchester Hoyal Jubilee Exhibition, witll. 
nine large engravings, covering four pages, 
including specimens of ..  Old Manchester ana 
Salford." 

14. A Residence of Moderate Cost, in St. Louis Park, 
Minn., with perspective and fioor plans. 15. A substantial City Residence at Chicago. Quar­
ter page engraving and floor plan. 

16. Design for Young Men's Association Building, 
Buffalo, N. Y. Half page drawing. 

17. IllustratIOns of Memorable Buildings in Rouen, 
France, including the front of the Cathedral 
of Notre Dame and the portal of St. Ouen. 
Three engravings. 18. Drawings in perspective of Three Comfortable 
Dwellings of Moderate Cost, at Cambridge, 
Mass. 

" How to Keep Boilers Clean . "  Send your addres 
for free 38 page book. Jas. C. Hotchkiss, 120 Liberty St. 
N. Y. 

The Holly Manufactnrmg Co., of Lockport, N. Y. 
will send their pamphlet, describing water works ma­
chinery. and containing reports of tests, on application 

Pattern makers' lathe. Back knife gauge lathe fo 
turning chair stock. Rollstone Machine Co., Fitchburg, 
Mass. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia. Pa. 

Send for new and complete catalogue of Scientific 
Books for sale by :Munn & Co .. 361 Broadway. N. Y. Free 19. The New Post Office, Springfield, Ohio. Quar-

ter page engraving. on application. 
20. Miscellaneous Contents : Women as Architects. !!!!!!!!!!!!!!�!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!""""""!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!"""!!!!!!!!!! 

Terra Cotta Panels.-Acoustic Effects of the 
Britannia Bridge.-Regulation of Building in 
Boston.-Improved Camera Clamp and Tripod 
Head, illustrated.-Joints in Woodwork, with 
illustrations.-Preventive for Dry Hot.- Great 
California Dam.-Plumbing and Drainage.­
Varying Miters, illustrated.-8ketch of Life of 
M. Huprich-Robert, the distinguished French 

NEW BOOKS AND PUBLICATIONS. 

FIFTH ANNUAL REPORT O:B' THE OHIO 
AGRICULTURAL EXPERIMENT STA 

TION FOR 1886. Columbus, O. 1887 
Pp. 317. 

Architect.-Home Interests.-Pa Crusta, a new In this admirable manual is a review of the extensive 

�l��� __ '1n�?:�iO�e���oi�ti�����:����aira.;f work of the State Experiment Station nnder the direct· 
Henri Jacotot, raiser of Gloire de Dijon.-New orship of N. S. Townshend, Esq., assisted by his staff. 
Hardy Passion Flower, illustrated.-Effects of The experiments for the past year included field tests 
Cha!,-ge of Temp�rature o!,- GirdeI'!!.-The Ho.we of a great variety of wheat potatoes strawberries and Broiler Farm, With two IllustratIOns, showmg . . "

. ' method of heating brooders.-Air Filter illus- other crops. The opllllOns formed hy the statIOn au· 
trated.-:-About Plumbing.-Common ij�e . of thorities as the result of these trials are given suc­
Woods m England.-Sandst�ne � a Buildmg I cinctly for each kind or variety of plant As an in-Stone.-Hall Patent Sheathmg, 111ustrated.- . 

Red Granlte.-A Novel Weather Vane, illus- dication of the laborious nature of (his investigation, it 
trated. may be mentioned that of wheat alone some hundreds 

The SCientific American Architects and Builders of named kinds are elaborately reported on. Thick and 
Edition is issued monthly. $2.50 a year. Single thin seeding was tried, different fertilizers were used 
copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book J!ages ; form- and the results are tabulated. Pigs were examined, to 
ing, practically, a large and splendid MAGAZINE ascertain the relative merits of different breeds and 0 
OF ARCHITECTURE, riChl! adorned with elegant different systems of feeding, and are reported on. In. plates in colors and with ne engravings, illnstrat- sects, weeds, vitality of �eeds, l>otanical notes, and 109 the most interesting examples of Modern 
Architectural Construction and allied subjeets. veterinary observations also form subjects of parts of 

The Fullness, Richness, Cheapness, and Conve- th b k It ' t f t Ii ' h b't t f Oh' t 
nience of this work have won for it the LARGEST e 00 . IS sen ree 0 a m a l  ·an S O lO, 0 
CIRCULATION of any Architectural publication in others on remittance of 10 cents. It is a volume that no 
the world. Sold by all newsdealers. farmer of the State or its vicinity lihould be without, 

MlJ'NN & 00., PuBLISHERS, and to all intelligent aifioultur!etl it Is a work ot the 
hJgh8lt inter.to 
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HINTS TO CORRESPONDENTS. 
Name. and Addre •• must accompany all letters. 

or no attention will be paid thereto. This is for our 
informat!on. and not for publication. 

Reference. to former articles or answers should 
give date of paper and pa,ge or number of question. 

Inq nirle. not answered III 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 taKe his turn. 

S p ecial Written I n tormatlon on matters of 
personal rathet than general interest cannot be 
expected without remuneration. 

Sclen tUic ADlerlcan S n ).plem ent. referred 
to may be had at the office. Price 10 cents each. 

Book. referred to promptly supplied on receipt of 
price. 

Mln era) .. sent for examination should be distinctly 
marked or labeled. 

(1) T. O. T. asks : 1. Gan you give a 
receipt for a good toning solution ? A. Acetate of 
soda and common salt, each 15 grains; chloride of 
gold. 1 grain ; 8 onnces water. This Illakes a good. prac­
tical toning solution, but something always depends on 
the way your paper is sensitized. 2. Is there any way 
of polishing photographs withont the aid of a bnrnisher 
or glass plate ? A. Not any way of makinll: so good a 
polish. 3. What is the best cure for ringworm? A. 
Wash the part affected with a little lemon juice ; then 
rub in with the finger a little gunpowder which has 
been brni.ed in a mortar. Do this gently about twice 
a day. 4. Can yon give a receipt for good rubbet 
cement ? A. See receipt given in article 011 Cements ln 
SCIENTIF'IC AMERICAN SUPPLEMENT, No . 158. 

(2) B. F. McD. asks : What is the best 
kind of steel to make magnets of for telephone receivers ? 
Can Bessemer. good tool, or spring .teel be nsed ? Also 
shonld the same be tempered or hardened? A. For 
magnets the usual run of Bessemer steel is too soft. 
Good tool .teel is to be recommended, tempered to a 

straw color, provided you can subjeet it to a sufficiently 
powerfnl SOUrce of magnetization. You may very well 
nse a purple tempering color. 

(3) E. M. asks the radius of the sharp­
est curves in n.e on the elevated railroads in New York 
city. A. 90' .  

(4) F. J. P. asks how he may construct 
a reliable telephone from his .tore to his residence, a 

distance of 180 rods. A. Cnt a circnlar apertnre about 
6 inches in diameter · in a board . Over this tack a piece 
of parchment. To a wire Bolder a button or disk one 
inch in diameter. Pass the wire throngh a hole in the 
center of the parchment, support the latter horizontally. 
wet it, and su.pend a weight to the wire. Prepare two 
of these. When dry. place one at each end of the line 
arid - .tretch a wire tightly between them. drawlsg 
against the botton.. Where the wire goes around cor­
ners. which should be avoided a. much as pos.ible. one 
or more loops of marlin must be used to carry it. It 
mu.t touch no solid object. If properly arranged. on 
talking against one drum head the sonnd will be repro· 
dnced by the other. 

(5) S. A. H. writes : Many of the specta­
cles sold are adverti.ed as Rnssian or Scotch pebble. 
Do they make any glass of Rnssian or Scotch pe b ble? 
Is it snperior to ordinary flint or CrOwn glass for spec­
tacles? A. Pebble spectacle glasses are . made from 
pure crystal qnartz. The advertised name of origin has 

no significance whatever as to their qnality. Fine crys­
talline quartz is found iu every conntry. and probably 
none better than in the United states. It is no bett.er 
than good optical gla.s in its optical properties, but is 
somewhat harder than glass. and when well polished, 
retains its luster longer than glass. Ordinary specta. 
cle glasses are made of plate glass. which is inferior to 
quartz in optical qnality. and generally imperfectly 
polished. 

(6) T. H. asks : 1. Will it be a good 
plan to connect a lightning rod to an iron pump in well 
that has 1J.j! inch gas pipe for snction ? A. Yes ; but the 
pipe .hould not be relied on as the only gronnd for 
your rod. nnless it always extends deeply into the 
water. 2. Are the nickel or silver plated points on 
lightning rods better than plain copper wire points? 
A. Bright points are more efficient than dnll ones. 3. 
How many points shonld there be on one story hon.e. 
abont 27 feet .qnare. with I 24X 14 feet? A. There 
should be one on each cbimney and one on each gable. 
�. How to make � bright black painf for locomotive 
stack and smoke box. that can be pnt on with a sponge? 
A. Coal tar an.werS very well for this purpose. Asphalt 
varnish i. al so good. 

(7) H. C. O. asks if hard rubber would 
do as well or better than glass for the plate ' of a 
Wimshnr.t electric machine, snch as has been de­
scribed in the SCIENTIFIC AMERICAN several times in 
the past rew years. I have con.tructed one, and it 
worked well ,  but I have trouble with the glass plates 
breaking. A. Rnbber plates arc sometimes used for 
this pnrpose. bnt in time they deteriorate. The sul· 
phnr which separates from the rubber and incrusts its 
surface seems to interfere · with its action. Glass seems 
to be preferable. 

(8) H. S. B. asks : Does the phonograph 
imitate the peculiar tOlle of voice of the person who 
.peaks into it, and can it imitate the different notes in 
a piece or song, and can it imitate the different mnsical 
Instruments ? A. The phouograph does imitate all the 
featnres of the voice or any other sound affecting it, 
but imPllrts 9.lso its own metal lie character thereto. 
Musical notes will be reproduced if the exact speed of 
rotation is preserved in the secoud turning of the barre\ . 

(9) H. J. K. desires a formula for the 
wax used for map engraving by the wax plate process. 
A. Take of white wax 2 ounces, asphaltnm 2 ounces. 
Melt the wax in a clean pipkin. add the asphaltum in 
powder, and boll to a proper consistence. Ponr it into 
warm water, and form it into balls, which are kneaded 
and put into taffeta for use. 

(10) W. C. C. writes : 1. I have two 
pop valves on my compress set at 90 pounds. and 
neither ceases to pop until they get to near SO. What is 
the remedy? A. There is none. but to relieve them of 
any nndne friction by cleaning free from rust and dirt. 
Possibly the spring is not set with a central tension, 
which may canse slight friction. No safety valve will 
close within 2 or 3 pounds of its opening pressure nnless 
pulled back to its seat. The increased area after open­
ing is the primary caUEe of this. which with frictIOn 
from dirt or rnst may add several ponnds to the differ­
ence of opening and closing. 2. Last year I had three 
" steel sheets put on tbe bottom of each of my boilers, 
the original boiler being seven·sixteenths iron. Boilers 
are 60 in. by 16 ft. long. Was it a good plan to put .teel 
sheets on old boilers ? A. There shonld beno appreben­
sion in regard to putting steel sheets In yonr old boilers. 
if the work is well done. 3. We nse water from artifi­
cial tank. What kind of scale preventive wonld yon ad­
vise me to n.e? A. Conld not give advice in regard to 
scale withont knowing kind of scale you have. See 
SCIENTIF'IC AMERICAN SUPPLEMENT, Nos. 286, 137, also 
Davis on steam boiler incrustation, which we mail for 
$2.00. 

(11) C .  W. B. asks a receipt for bluing 
gun barrels. A. Clean bright, then heat in an oven or 
long muffie nntil the desired color is obtained. Cool and 
rub with linseed oil.  

(12) N. McG.-You can japan brass by 
heating, to oxidize the snrface, or dipping in acid 
for the same purpose. Bright work does not take the 
japan well. It is also liable to crawl in baking. 

(13) T. M. B. asks a receipt for icing for 
cakes and pastry. A. 10 teaspoonfuls of pulverized 
sugar to the white of one e�. Beat to a stiff froth. 

(14) C. R. asks when a rattlesnake has 
its first rattle. A. At 2 years of age. 

(15) A. J. G. -To malrtl stick rouge. 
Melt paraffine and mix rouge so that there shall be as 
little paraffine as will possibly hold the rouge together, 
and roll into sticks. 

(16) W. T. B.-The amount of flow in 
an arte�ian well is not always indicated by the static 
pressure when the well is clolled. The kind and COarse­
ness of the sand or gravel composing the stratum from 
which the water enters the pipe. governs the volume of 
the fiow taoa large extent. A high static pressnre with 
the lower end of pipe terminating in a coarse gravel 
nsually gives an abnndant flow of water. While if it  
tcrminates in close sand the flow is strangnlated o� the 
water may bring sand with it if under great pressnre. 

(17). A. N. S. asks : What weight will 
be sustained by a cnbic foot of air at 150° Fah • •  the ont­
side air being at 60°. A. 0'008463 of a ponnd per cubic 
foot. 

(18) d. M. W. asks : Why are kites not 
more used for propelling boata? A. It would not be 
po •• i ble thns to obtain as mnch power as can be got 
from sails. and the direction of the vessel conld not be 
as readily controlled. Short trips have thus been ef. 
fected freqnently as an experiment, a man having thns 
made good time across Long Island Sonnd in a small 
boat, and it is reported that Benjamin Franklin was 
once towed across a pond while in swimming. by hold. 
ing a kite string in hIs mouth. 

(19) F. V. V. writes : In reply to G. S . 
D .• No. 19 query of July 9. page Zl, I find that yon have 
made a mistake. You state never .harpen the clipper 
on the fiat side, always on the bevel side. Use Wa.hlta 
or Arkansas stone and 011. Being a cntter and grinder, 
and having about eight or nine years' experience in the 
bnsiness. I feel it my duty to inform you of yonr error. 
I grind from 15 to 30 pairs of clippers per month myself, 
and have tried almost every way and everything. The 
way that I have snccecded in tnrning ont a clipper to 
give perfect satisf9.ction was to take the clipper apart 
and grind the flat surfaces on a whrel rnnlling hori­
zontally. This wheel is made np of two-thirds tin 
and one·third lead, and is turned np on a latbe per­
fectly fiat. Then it is  ready for use. When in use, Soling 
flour emery is nsed the most, as it is the most effective. 
A little sprinkled on the wheel when in motion gives great 
satisfaction. When the wheel is in such constant nse. 
it mnst be tnrned up every three months, to be in good 
condition. 

(20) F. L. D.-The force of dynamite 
and 1111 other explosives is equal in all directions from 
tbe center flre. Whatever is laid npon the charge has 
weight. The air has weight. Tamping is, however. 
more necessary with gunpowder tban with dynamite, 
guncotton, and the other high explosives, becanse the 
latter act with many times the suddenness of gunpow. 
der. 

(21) W. I. asks : Does a larger coal stove 

the following is one of the better class : Take 3 ounces 
of nitric acid. put It in a bottle, and add a 25 cent piece, 
cut fine. Let it dissolve, and then add 3 onnces mer­
cnry, which Is also to be dissolved; finally add 2 qnarts 
rain water. In nsing. immerse the article to be plated. 
and after a few minntes rub gently with a piece of 
.ponge wet with the solution. and polish wit. buckskin. 
The thickness of tile plate may be increased by repeat­
ing. 

(25) E. M. asks if silver chloride without 
being In contact with organic matter Is decomposed by 
snnllght. also silver cyanide such as nsed in plating. A. 
The former is, while the latter, which is the donble cy­
anide of potasslnm and silver. is not affected by light. 

(26) A. B. desires a receipt for a varnish 
that when applied to one side ordinary glass will imitate 
the gennine ruby glass. A. Use an ordinary shellac var· 
ilish. made by dissolving shellac in alcohol. and color to 
allit your fancy by dissolving some aniline red In a little �«!hOI and mixing it with the varnish. 

(27) C. P. McG. wants a formula for 
making a paste or glue with which to stick labels to 
tin boxes. A. Use starch paste with which a little 
Venice tnrpentine has been Incorporated while it was 
warm. 

(28) A. H. N. asks if there is anything 
that will po.itively remove freckles from the face of a 
person. A. Nothing will entirely banish freckles. 
althouji:h a wa.h made by dissolving three grains of 
borax in five drachms each of rose water and orange 
flower water is said to be excellent. 

(29) P. H, G. desires a receipt for mak­
ing a washing blne. and the best way to make it and 
componnd it. A. Take one ounce of soft Prnssian blne. 
powder it in a mortar with 1 qnart of clear rain water 
and add Xi onnce of oxalic acid. A teaspoonful of this 
is sulllcient for a large w8l!hing. 

(80) M. S. T. desires a receipt for mixing 
white paint (lead or zinc) to paint inside woodwork for 
his honse. so it will not turn yellow. A. Use zinc white 
mixed with white varnish. and flnish off with white 
varnish. also nse best quality of ingredIents to insure 
perfect success. 

(81) R. S. Mcl. writes : Water, when 
allowed to freeze upon glass, adheres qnite strongly. 
Will you please explain the philosophy of this? A. The 
ice is In intimate contact with the surface of the glass, 
and adheres, as all substances do under like conditions. 
The phenomenon is described in manuals of physics as 
adhesion. Glue and other sub.tances show It in a high 
degree. 

(82) T. K. P. desires a receipt for mak­
ing a paint for branding wood red, something that will 
dry qnick and not run when varnished. A. Take of 
shellac. 2 onnces ; borax, 2 onnces; water, 25 onnces; 
gnm arabic. 2 onnces. Boil the borax and shellac in 
water nntil they are dissolved, add the gnm arabic. and 
withdraw from the flre. When the solution has become 
cold, complete 25 onnces with water, and add Venetian 
red enongh to bring it to a suitable consistence and 
color. 

(88) r. J. desires recipe for a good, 
harmlesS hair wash. A. Take of scalded black tea 2 
onnce,'; with 1 gallon boiling water; stram, and add 3 
ounoes glycerine; tincture cantharides � onnce. and w,I rum 1 quart. Mix well by shaking, and then add 
. Perfnme. 

(34) E. M. R.-High and low tone is dif­
ference in pitch, which is made by difference in the num· 
ber of vibrations per second. The same tone may be 
loud or strong. or weak or soft, with the same nnmber 
of vibrations per second. The strength of tone is a 

separate qnality from pitch. A is right. B is also 
right. Yon have-the terms confused. High and low 
are properly pitch terms. Lond and soft are properly 
volnme terms. The lowest sonnd recognized in mnsic 
has 32 vibrations per second. Highest, C, 9th octave. 
16.384 vibrations per second. Vibrations may be heard 
slightly below and considerably above these figures. 

. TO INVENTORS, 

An experience of forty years, and the prepa1'8t1on of 
more than one hundred tbousand applications for pa­
tents at home and abroad. enable us to understand the 
laws and practice on both continents, and to possess un­
eqnaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the "United States and all 
foreign countries may be had on application. and persons 
contemplating the securing of patents. either at bome or 
abroad. are Invited to write to this office for prices. 
which are low. In accordance with tbe t.lmes and our ex­
tensive facilities lor conducting the business. Addre.s 
MUNN & CO . . ollice SCIENTIF'IC AMERICAN. 861 Broad­
way. New York. 

produce mOre heat from the same amount of cool than INDEX OF INVENTIONS a smaller one ? A. The size o f  stove shonld b e  propor-
tioned to that of the room to be heated. when the stove 
is bnrning the fuel In the manner for which it was de­
signed. There is a great difference in the way varions 
stoves are intended to operate. bnt the forcing of com· 
bnstion in too small a stove. in order to warm a large 
room. frequently re.nlts in carrying no incon.iderable 
portiou of the heat up the chimney. 

For Which LeUer. Patent of the 
. 

United State. were Granted 

J'uly 5, 1887, 
(22) Americus. - Balloons cannot be AND EACH BEARING THA.T DA.TE. made of papier mache with rivets and braces. nor are 

they yet made of snfficient buoyancy to carry their own 
gas·generating apparatns. See a great nnmber of arti­
cles on balloon. in back numbers of SCIENTIF'IC 

AMERICAN SUPPLEMENT. 
(23) J. R. D. asks if meerschaum pipes 

are ever colored by a chemical process. A. They ars. 
Varions dealers thronghout the United States boil the 
meerschaum in an oily mixtnre, the exact composition 
of which is kept secret. and thereby artificially color the 
pipe. The process is restricted to the cheaper varletlea. 

(24) H. J. asks about liquids for silver 
plating. A. Snch preparations are usually salts of mer. 
cury in combination with sliver, of which combinatiollll 

I See note at end of list abont copies of these· patents.] 

Abdominal snpporter. C. K. Farrington . . . . . . . . . . . .  866,805 
Advertising medlnm, J. W. Callahan . . . . . . . . . . . . . . .  365.901 
Air mOistener, T. Bradford . . . . . . . . . . . . . . . . . . . . . . . . .  865,785 
AmAlgamator, A. N. Rollins . . . . . . . . . . . . . . . . . . . . . " . .  366,1110 
Andiron. O. Steele . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . 866,133 
Animal releasing device. E. E. Hlpp . . . . . . . . . . . .  " . .  866,100 
Annunciator drop, electro mlllrnetic. J. J. O ·Con. 

nell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . 366,985 
Atomlzer, A. J. & G. H. Palmer . . . . . . . . . . . . . . " . . . .  866.022 
Awning or roofinl{, A. J. Bonner, Jr . . . . . . . . . . . . . . . .  366.071 
Azle boxes from wheel bub., Implement for ex-

tracting, H. R. Geyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  866,163 
Axle lubricator, J. P. Rutb . . . . , , ,  . . .  , ,  . . . .  , , ,  . . . .  , .  3G6.lS1 

59 
BaklnK furnace and oven. H. McCollnm et al . . . . • •  865,929 
HatblnK machine. J. W. James . . . . . . . . . . . . . . . . . . . . . .  i!66,110 
Battery. See Galvanic battery. 
Bearing. ball, E. B. Lake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 866.117 
Bed and dressing case. combined, Sheppard /I; 

Buell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 866.1 91 
Bedclothes holder. S. A. Henning . . . . . . . . . . . . . . ... . 865,814 
Bedding protector. B. L. I1olladay . . . . . . . . . . . . . . . . . .  i!66,OOO 
Bedstead, wardrobe. W. D. Snyder . . . . . . . . . . . . . . . . . 865.948 
Beer cooler, Uddlcoat & Utzinger . . . . . . . . . . . . . . . . . .  366.011 
Belt, electric. Williams & Hammer . . . . . . . . . . . . ... . . .  366.058 
Belt fastener. A. J. Preston . . . . . . . . . . . . . . . . . . . . . . . . . .  366.127 
Bevel and sqnal'e, combined. R. E. Shaw et al . . . • •  365.869 
BIt. See Bridle bit. . 
Boats' gnnwales, rolIer attachment for, P. S. 

Katsenys . .  . .  . . .  . . . . . . . . . . . . . . . .  . . . . . . .  . .  . . . . . . .  866.00l' 
Bobbin winder. D. W. Corey . . . . . . . . . . . . .  : . . . . . . . . . . .  366,900 
Boller. Steam boiler. Sectional boiler. 
Boller fine cleaner. F. L. McGahan . . . . . . . . . . . . . . . . . .  866,836 
Boiler settiCJl. T. iPoore . . . . . . . . " . . . . . . . . . . . . . . . . . . . .  866,858 
Boilers. apparatns for pnrlfylng the water in 

steam , J. W. Hyatt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 366.170 
Boot or shoe. A. Haven . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  366.096 
Boots or sboes, mannfacture of. M. Wise . . . . . . . . , 366,142 
Hottle case. H. Palmer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  365,851 
Bottle stopper, W. Beardsley . . . . . . . . . . . . . . . . . . . . . . .  365.1161 
Box. See Signal box. 
Bracket. See Dental bracket. Stage or scalf old 

bracket. 
Brake. See Car brake. 
Bread raiser. C"J. Walthall . . . . . . . . . . . . . . . . . . . . . . . .  366.050 
Bretzel and cracker mannfacturlng apparatus. D. 

F. Staulfer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  366.0n 
Bricks. annular kiln for mannfacturlng, O. Her-

trampf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 365.997 
Bridge. G. W. Conltas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  365.970 
Bridge fender. sWlnp;lng, F. G. White . . . . . . . . . . . . . . . 866,053 
Brldge�. [automatic s\Jl(nal for draw. L. J. Johns-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  365.818 
Bridle. J. A. Hunter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  366.108 
Bridle bit, H. Baldridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  865.958 
Broom hanger, R. D. Dow . . . . . . . . . . . . . . . . . . . . . . . . . . . . 366,802 
Bnoy, P. Delany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  366.077 
Burner. Sec Gas burner. 
Button. P. Hirshfield . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  366,101 
Button, E. Zoller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  365.894 
Buttohole marking gauge, D. Phillips . . . . . . . . . . . . . .  3611,888 
Can. See Milk and creaming can. 
Car brake. T. J. Megown . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OO." .8.'l.Q 
Car brake, antomatlc. O. P. 

·
Smith . . . . . . . . . . . . . . . . . .  366.U:;9 

Car conplinl<. J. A .  Frazier . . . . . . . . . . . . . . . . . . . . . . . . . . .  365.80; 
Car conpllng, T. Maroney . . . . . . . . . . . . . . . . . . . . . . . . . .  366,018 
Car heater. W. C. Dnnn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  365,971 
Car heater. J. H. & S. W. Snyder . . . . . . . . . . . . . . . . . . . .  366.940 
Car heaters. stove box for, J. W. Fowler . . . . . . . . . . .  366.087 
Car, rallway. J. W. Post . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  365,929 
Car step. J. F. Knapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  365.924 
Car. stock, G. Gros.man . . . . . . . . . . . . . . . . . . . . . . . . . . . .  366,091 
Car wheel, E. Peckham . . . . . . . . . . . . . . . . . . . . . 866,I79 to 366,188 
Car wheel, chill. L. R. Il'aught . . . . . . . . . . . . . . . . . . . . . . . 365,9U 
Car wheels, mill for rolling. B. T. Hughes . . . . . . . . . .  366.109 
Cars, apparatns for heating and ventilating rail. 

way, W. E. Depp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  865,975 
Cars, automatic brake for railway. T. J. Megown. .  365.840 
Cars. cable road for street. C. Leavitt . . . . . . . . . . . . . .  366,119 
Cars. fender for street. Mason & Hale . . . . . . . . . . . . . . 866,015 
Cars. machine for unloading. J. Scully . . . . . . . . . . . . . .  366.033 
Carpet llnlnl<. B. S. Bryant . . . . . . . . . . . . . . . . . . . . . . . . . . .  865,966 
Carpet stretcher and tack driver and extractor, 

G. F. Kolb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  36.0;,929 

Carpenter's Range, A. Fales . . . . . . . . . . . . . . . . . . . . ... . . .  365,801 
CarrllUle step, F. B. Johnson . . . . . . . . . . . . . . . . . . . . . . . 366.111 
Carriage toP. C. J,. Pritchard . . . . . . . . . . . . . . . . . . . . . . . . 366.129 
Cart. dirt. S. M. Stevenson . . . . . . . . . . . . . . . . . . . . . . . . . . .  366.043 
Cartridge. electric. E. A. Monfort. . . . . . . . . . . . . . . . . . 3tl5,842 
Cartridge loading machine. N. Harrlson . . . . . . . . _ •• 865,919 
Case. See Bottle case. Pin case. Watch case. 
Caster. furniture, E. Hambujer . . . . . . . . . . . . . . . . . . . . .  365,809 
Chair. See Iron cbalr. 
Chalr and cradle, chlld's combined rocking. J. 

Rldenonr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  365,862 
Chair bot.tom, E. T. Wade . . . . .  . . . .  " . . . . . . . . . . . . .. . .  366.001 
Chalk suspender, D. W. Seely . . . . . . . . . . . . . . . . . . . . . . .  865,861 
Chopper. See Cotton chopper. 
Churn, J. M. Curtice . . . . . . . . . . . . . . . " . . . . . . . . . . . . . . . . .  366,157 
Chnrn, M. Wilbur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  366.066 
Chnte, stock, W. Hess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 365.!1!'8 
Cider mill, W. G. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 366.161; 
Cider or wine mill. W. E. Depp . . . . . . . . . . . . . . . . . . . . .  3I;f;.976 
Cigar bnnchlnl{ machine, H. J. Bacbran . . . . . . . . . . . .  366.062 
Cigar bnndllng machine. G. Leist . . . . . . • . . . . . . . . . . . .  365.926 
Cigar tip cutter, C. Knudsen . . . . . . . . . . . . . . . . . . . . . " . . .  366.172 
Circuit closer, thermotlc, J. C. Mackey . . . . . . . . . . . . .  366,176 
Clasp. See Pencil clasp. 

. 

Cleaner. See Boller fine cleaner. 
Clevls. G. W. Vinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . " . . . .  866,140 
Closet. St!e Water closet. 
Clothes drier, N. J. M. Heck� . . . . . . . . . . . . . . . . . . . . . . . .  366.096 
Ciot.hes drier. W. D. Martin . . . . . . . . . . . . . . . . . . . . .. . . . .  366,013 
Coat and hat hook. wire. Il'. Taylor . . . . . . . . . . . . . . . . . .  J65,b81l 
Coat hanger. F. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  865.881 
Co1l'ee roaster, mixer, and scourer, G. W. Hunger-

ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  866,106 
Collar pad. horse, J. S. Pope . . . . . . . . . . . . . . . . . . . . . . 866,027 
Collars, instrument for the measurement of 

horses' necks for fitting. Spence & Storrar . . . . .  365.873 
Comb. See Curry comb. 
Convertlble stand. Il'. S. Weatherley . . . . . . . . . . . . . . . . 366,051 

Cooler. See Beer cooler. 
Cordage, machine for making, C. E. Barnes . . . . . . . .  866,OM 
Cotton .and hay press. perpetual. J. La Dow . . . . .. . . 365,824 
Cotton chopper and scraper. S. J. Rouse . . . . . . . . .. . .  865.864 
Cotton gin. E. Van Winkle . . . . . .  : . . . . . . . . . . . . . . . . . . .  866,189 
Cotton pre.s. self-feedlnl{. M. R. Davis . . . . . . . . . . . . . 365,799 
Coupling, See Car coupling. Thill coupling. 
Culinary apparatus, E. �·owble . . .  . . . . . .  . . . . . . . . . . • . .  865.915 
Cultivator and corn planter, combined. S. W. 

Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  865.893 
Cnltlvator and potato digger. combined, H. C • 

Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " ' "  365.844 
Cultivator. snlky, J. C. Bird . . . . . . . . . . . . . . . . . . . . . . . . . .  365.900 
Curry comb, S. Norwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 366.019 
Curry comb, C. J. Waldron . . . . . . . . . . . . . . . . . . . . . . . . . .  865,861; 
Curtain. roller, Jones & Holt . . . . . . . . . . . . . . . . . . . . . . . .  366,112 
Cutter. See Cigar tip cutter. Pipe cutter. Twine 

cutter. 

Dental bracket, C. B. Porter. . . . . . . . . . . . . . . . . . . . . . . . .  865.85.Q 
Dental fiask. A. T. Hawley . . . . . . . . . . . . . . . . . . . . . .. . . . .  365,811 
Digger. See Potato digger. 
Display horse. Emerick & Smith . . . . . . . . . . . . . . . . . . . .  365.979 
Ditching machine, A. Price . . . . . . . . . . . . . . . . . . . . . . . . . .  366.185 
Door check, W. H. Downing . . . . . . . . . . . . . . . . . . . . . . . . 866.159 
Door knob and lock, combined. E. Whittingham • • 365,891 
Door .m. J .  B. & G. W. Beam . . . . . . . . . . . . . . . . . . . . . . .  865.774 
Doors. fastening for hinged and sliding. G. G. 

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 366,871 

Dredger, K . Knott . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . .  866,010 
Dressmaker's guide, M. A. Davis . . . . . . . . . . . . . . . . . . . .  36Ii,8OO 
Drier. See Clothes drier. 
Drill. See Rock drill. 
Drilling and tapping machine. nniversal, M. 

Geary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 365,l18lI 
DrllllPIl apparatUI, J. O·Nell . .  " . . . . . .  ""  . . . . . . . . . .  B66.IIOO 

© 1887 SCIENTIFIC AMERICAN, INC.



60 
Drum, W. R. Johnson . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  365.817 
Dye8tutfs or coloring matters, manufacture of, C. 

Meats. Instrument for curing. J. J. Bailey . . . .•.. . . .  365.895 
Meter. See Grain meter. 

Spring. See EllIutic spring. • 
Stage or scaffold bracket, J. F. Locke . • • • • • • • . . . .• . • 365.8.'30 

fJ UL Y 23. t887-

Dulsberg . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 366.078 
Electric conductors, junction box for, J. Kruesi . .  866,178 
Electric distribution, sYEltem of, J. li\ McElroy . . .  366,124 

Metallic, fastening, F. Bean . . . . . . . . . . . . . . • . • • . . • . . . .  365,898 
Milk and creaming can, combined, D. H. Brown . .  366,148 
Mlilo See Cider mill. Cider and wine mill. 

Stalk cutting machine. T. H. Killingsworth . . . . . . . .  365.8:11 

Stllnd. See Convertible stand. 
Steam boller. A. M. Coyle . . . . . . . . . . . . . . . . . . . . . . . . . · · ·  365,971 

Inside Page. each ineertion - - • "Ii cents a line. 
Back Page, each inserti on .  - - Sl.1l1l a I i lle. 

Electrical conductor, J. Kruesi . . . . . . . . . . . . . . . . . . . . . . 366,174 Mining purposes, drill for, W. H. Larimer ... . . . . . . .  365,225 
Electrical distribution, system of, T. A. Edison . . .  365,978 Money package, R. I.I. Chope . . . . . . . . . . . . . . . . . . . . . . . . 366,075 
Electricity, apparatus for measuring, J. Cauderay 365,792 MosaiC work, ]�. Chatain . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  365,908 
Electro-magnetic m'1tor, H. M. Paine . . . . . . . . . . . .  366,021 Motor. See Electro-magnetic motor. Gas 
J!Ilevator. A. Fitts . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 365,806 motor. 

Steam engine, R. Creuzbaur . . . • . . • • • • . . . .  : . . . . . . . . . .  865,797 

Steam engine, direct acting, M. N. & E. P. I .. ynn , .  366,122 

Steam generator, G. A. Karwiese . . . . . . . . . . . . · ·  . . .• • . 365,820 

Steam generator. J. C. Nichols . . . .. . . . . . . . . . . . . . . . .  3tii.934 
Steam generator, J .  Waters . •  o • • • • • • • • • • • • • • 0 •• • • • •  0 365,889 

Stone, etc.� composition for artificial. J. Lorinz .•. • 866,012 

Stone sawing machine, J. Peckover . . . .• • • • • • • •  00 • • • 366,023 

Stopper. See Bottie stopper. 

The above are charges per agate line-about eight 
words per line. This notice shows the width of the lino, 
and is s.�t in agate type. Engravings may head adver­
tisement� at the same rate per agate line. by measure .. 
ment, as the letter press. Advertisements must be 
received at publication office as early as 'rhursday morn­
ing to appear in next issue. · 

Elixir, anti-neuralgiC, D. F. Hamlink . . . . . . . . . . . .. . .  366,093 
Elliptic spring. T. B. Chase . . . . . . . . . . . . . . . . . . . . . . . . . . :l6.5,96S 
End gate. J. B. Bunten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 365.967 
End gate. E. Haake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 865.808 
End gate. W. D. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 366.107 
End gate fastener, J. L. Hanmer . . . . . . . . . . . . . . . ... . . S65,992 
Engine. See St.eam engine. 
lllngine. D. J. Dokey et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  366.079 
Envelope and tag. combined. M. L. & G. B. Whit-

ney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 366.054 
Envelope machines, gum box for, F. n. Richards. 366,11:16 
Envelope sticker, return, T. 'Veaver . . . . . . . . . . . . _ . 365,890 
Feed cooker and scalder. combined. W. A. Stelfa .. 366.042 
Feeder, flock machine, H. M. Truesdell . . . . . . . . . . 366,137 
Fence, D. B. G illespie . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . 366,089 
Fence, Williams & Thomas . . . . . . . . . . . . . . . . . . . • . . . . .  366,057 
Fences, machine for constructing, J. A. McLe-

land . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . .. . . . 365.838 
Fender. See Bridge fender. 

Mouse or rat trap, E. M. Murrill . . • • • • . . . . . • . . . . . . .  865,848 
Mowing machine, V. G. SmIth . . . . . . . . . . . . . . . . . . . . . . .  365,946 
Mowing machine, G. G. Hunt, . . . . . . . . . . . . . . . . . . . .. . . 365,008 
Music recorder, V. S. Bekofsky . . . . . . . . . . . . . . . . . . . . . .  36t3,Of)8 
Nail machine, wire, E. B. Parkhurst . . . . . . . . . . . . • . . .  365,855 
Nail machme, wire, G. H. Ryan . . . . . . . . . . . . . . . . . . . . . 365,944 
Necklaces, memorial ornament for, W. H. 

Palmer. . . . . . . . . . . . . . . . .  . . . . .  . . .  . . . •  . . . . . . . . . . . . . . .  365,85.1 
Necktie fastener, E. B. Croker . . . . . . . . . . . . . . . . . . . . . . 366.156 
Nut lock. O. Leake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  865.828 
Obstetrical instrument, C. A .  J;'arnham . . . . . . . . . . . .  365,913 
Oil, process of refining· and clarifying crude cot-

ton seed. Hunt & Wilson . . . . . . . . . . . . . . . . . . . .. . . . . 365,921 
Oven, baking. B. B. Van Derveer . . . . . . . . . • . • . . . . . . .  366,138 
Pad. See Collar pad. 
Pail, dinner, F. Maranville . . . . . . . . . . . . . . . . . . . . . . . . . . . 365,834 

Store service apparatus. I. Birge . . . . . . . . . . . . .  , . . . . .  366.145 

Store service apparatus for twine. A. J. Chase . . . . 365.7\14 
Stove door, J. W. �"'owler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  366,088 
Studs, machine for inserting laCing, H. A. Kings-

land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  800.115 
Stump puller, C. Sauer . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 366,m2 
Supporter. See Abdominal supporter. 
Switch. See Telephone switch. 
'rable. See Folding and adjustable table. 
Teeth separator. S. G. Perry . . . . . . . . . . . . . . . . . . . . . . . 366.025 
Tele�raph, printing, C. L. Healy . . . . • . . • . . . . . . . . . . . .  365,994-
Telegraph receiver, printing, Mahnken & Healy . .  866,178 
Telegraph transmitter, printing. C. L. Healy • • • . . .  366,166 
Telegraphs, transmitte!' for printing, S. D. Field . . 366:,982 
Telephone lines, angle hanger for mechanical, A. 

W. S. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  365.798 
Telephone switch, mechanical, G. F. Shaver . . . .. .  366,B68 

SEBASTIAN, MAY & CO'S 
Improved Screw Culling 

LATHES���e� 
Drill Presses, Chucks, Drills, 

Pe��:: ��tfirs.ac��}�t;'; !��rialf' 
Catalogues mailed on application 'IoOilP"!lplllil" 

1 61') W. 2d St., Cincinnati. 0 
SUPERIOR 

Stationary Engines 
wi th Plain and A U fomat­
ic UUI -ofl� Vel·tical Rnd 
H orizontal. 

Penna. Diamond Drill  Co., 
Birdsboro, Pa. 

Fiber, machine for opening and preparing, J. N. 
Bourne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  365,784 

Paper box machine, A. Brehmer . . . . . . • • . . • . . . . . . . . . 366,146 
Paper box machIne, F. 1..1. Stone . . . . . • . . . . . . . . . . • . . . .  365,879 
Paper, creasing and folding, F. H. Richards . . . .  '" 366,188 
Paper, machine for cuttini' and winding, W. W. 

Coley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  365.796 Telephone system, police, Eckert & Seely . . . . . . . . . .  365,911 PROPULSION OF STREET CARS.-
File. E. A. Kittell (rl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.847 
Firearm, electrical breech-loading, E. A. Monfort 365,843 
lfirearm si�ht. W. Lyman . . . . . . . . . . . . . . . . . . . . . . . . . . .  366,121 
Fire escape, fire extinguisher, and elevator, J. I.I. 

Mac Donald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  365.8.'3:1 

Paper tubing, manufacture of. W. H. HonisB . . . . . .  365.815 
Paper with sand, emery, etc., machine for coat-

ing, H. Slusser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  366,0.37 
Pen, fountain, J. Ullrich . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 365,953 
Pen, fountain, 'tV. Van De Mark . . . . . . . . . . . . . . . . . . . .  366,047 

Telephone transmitter, J. W. Bonta . . . . . . 365,776 to 3ti5,781 
Telephony, electric, A. O. Safford . . . . . . . . . . . . . . . . . . . 366,190 
Thermometer, high temperature, W. If'. Brewster J65,905 
Thill coupling. Boozel & Mooney . . . . . . . . . . . . . . . . . . . .  865.782 
Tie. See Railway tie. 

A paper by A. W. Wright. in wblch an endeavor Is made 
to solve the problem u.s to the amount of power requlred 
to st'lrt a street car and keep it in motion under average 
conditions. Contained in SOT K�TTFIC AM ERICAN Sup­
PLEMENT. No. li 3 3 .  Price 10 cents. �'o be had at this 
office and from all newsdealers. 

Fire extinguisher. L. C. Kidd . . . . . . . . . . . . . . . . . . . . . . . 365.922 Pen holder, V. M. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . .  365,810 
Fire extinguisher, automatic. J. C. Mackey . . . . .. . . 366,171 Pen holder, B. Lawrence . . . . . . . . . . . . . . . . . . . . . . . . . . . .  365,827 
Fire extinguisher, low water. \tV. Reams . . . . . . . . . . . 365.861 Pencil clasp. W. H. Sherman . . . . . . . .. . . . . . . . . . . . . . . .  366.132 
Fires, compound for extinguishing', E. G. Penrose Perforating machine. G.  A. Holm . . . . . . . . • • . . . . . . . .  366,104 

et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  366.126 Photographic apparatus. J .  Bayne ... . . . . . . . . . . . . . . . 365.897 
Flag statfs, etc., apparatus for repairing and ex- Photographic printing frame. IJ. F. Adt . . . . . . . . . . . . 366,060 

tending, B. Vitalis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 366,141 Pile. S. G. Hutchinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  365.816 
}'laxseed and grain separator, T. R. Rosier . . . . . . . .  365,863 Pile for the manufacture of iron sheets, R. A. 
j('lour packer, f;'. W. Howell . . . . . . . . . . . . . . . . . . . . . . . . . .  366,167 Carter. . . . . .  . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  366.152 
Folding and adjustable table. �'. A. Blackmer . . . . .  366.069 Pin case, mechanical, C. M. Adams . . . . . . . . . . . . . . . . .  366,059 
E'ood, bird. J. D. Heins. . . . . . . . . .  . . . .  . . . .  . .  . . . . . . . . . .  365,995 Pipe and fiue connection, V. Bonzagni. . . . . . . ... . . . .  365,783 

}i""'rame. See PhotographiC printing frame. Pipe ·cutter, C. C. Walworth . . . . . . . . . . . . . . . . . . . . .. . . . .  365,887 

Tin from tin plate and other materials, recover-
ing. A. Lambotte . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. .  866.118 

Tobacco wringer and spreader, combined, A. U. 
Drayer. . . . . . . . . .  . . . . . . . . . . . . . • . . • • • . . . • •  ' • • • . . . . .  365,808 

Toboggan. C. H. Emerson . . . . . . . . . . . . . . . . . . . . .. . . . . .  366.083 
Torpedo placer. railway. J. C. F. & L. K. Rishel. . .  366.029 
Trap. See Mouse and rat trap. 
Trousers and pattern therefor. W. W. Crisp . . . . . . .  366.155 
Truck, J.  G. Ringer . . . . . . . . . . . . . . . . • • . • . • . . . • . . . . . . . . .  365,942 
Tubes. art of welding the ends of metal. H. Jor-

dan . .  . . .  . .  . .  . .  . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  365.819 
Tubes, machinery for the manufacture of, F. 

ELECTRICAL EdWard P .  TholllPson� Solicitor 
• of Electrical Patents, ii Beekman 

Street, N. Y. Write for testimonials and instructions. 

WHY DOES STEEL HARDEN ? - BY 

�'ruit jar. H. L. Lovejoy . .  . . . . .  . .  . . . . . . . . . . . . . . . . . . .  365.928 Pipe jOints, pattern for, R. A .  Robertson. Jr . . . . . .  865,943 
li'urnace. See Baking furnace. Gas .. furnace. Planters, dropper-actuating mechanism for, D. 

Huggins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  866,002 
Twine cutter, F. P. Hoeneman . . . . . . . . . . . . . . . . . . . . . . 866,102 

William Metcalf. C.E. An interesting paper showiug 
what bas thus far been done in the way of gathering 
facts
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reparatory to an attempt to determine what are 
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Full details of the experiments made bv the author and Type writers, copy holder for, C.  H. McGurrin . . . .  366,837 
Type writing machine, G. A. Fairfield . . . . . . . . . . . . . . 366,084 

Hearth furnace. 
Furnace, A. Backus, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  365,772 

N. Baxter. . . .  . . . . . . . . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . .  366.144 
Plow. W. H. Green . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. . .  366.090 �!�::[ts �':,�.af.!�: ���t�::e�

e
ti

s
s���:����g'����C�� 

Jj""'urnace air regulator, F. C. Smith . . . . . . . . . . . . . . . . . .  366,038 Plow. J. T. Prior . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 366.128 
Gauge. See Buttonhole marking gauge. Carpen- Plow. H. H. Sater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 365,886 

ter's gauge. Plow, sulky, M. T. Hancock . . . . . . . . . . . . . . . . . . . . .. . . . . 366,094 
Galvanic battery, C. Seiler . . . . . . . . . . . . . . . . . . . . . . . . . . .  366,034 Pneumatic dispatch, electric block system for, 
Garment. J. Holroyd . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  366.105 Bryson, Jr., & Mudge . . . . . . . . . . . . . . . . . . . . . . . . . . .  365,787 
Garment, reversible, H. L. Melt.zer . . . . . . . . . . . . ... . . .  365,841 Policeman's club, A. J. Bradish . . . . . . . . . . . . . . . . . . . . .  S65,904 
Garter, F. Armstrong . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . 365,770 Pool table attachment. X. Marghierl . . . . . . . " . . . .. . .  366.123 
Gas, upparatus for the manufacture of fuel and Pool tables, pocket frame clamp for, A .  G. 

illuminating, J. Bujac . . . . . . . . . . . . . . . . . . .  , . . . . . . . .  365,906 Nygard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 365.849 
Gas burner, F. G. Bielefeld . . . . . . . . . . . . . . . . . . . . . .  365.899 Post. See Hitching post. 
Gas burner, C. M. Lungren . . . . . . . . . . . . . . . . . . . . . . . . ... 365,8:)1 Potassium bichromate, making, W. Simon . . . . . . . . . 366,0.'36 
Gas, composite burner for fuel, F. Barnhart . . . . • . . 365,Y59 Potato digger. I. & E. Saltsman . . . . . . . . . . . . . . . .. . . .  365.&65 
G8.8 fnrnace, J .  H. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . .  365,950 Potato digger. C. C. Stover . . . . .. . . . . . . . . . . . . . . . . . . . . .  365.860 
Gas generating machine, L. C. Huber. . . . . . . . .  . . . . 366,168 Potato digging machine, F. M. Thorn . . . . . . . . . . . . . . 366,044 
Gas. inlet for natural, T. Shelton . . . . . . . . . . . . . . . . .. . . 366.035 Press. See Copying press. Cotton press. Cotton 
(las machines. mechanism for driVing, H. Allen- and hay press. Seal pres •. 

der. . . .  . . .  . . . .  . . .  . . . .  . .  . . . . .  . .  . . .  . .  . . . . .  .. . .  . . . . . .  . . .  366.961 Printing frames, folding rack for solar, J. 
Gas motor, E. Korting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  366,116 Strachan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  366,134 
Gas, obtaining hydrogen from water, H. H. Ed- Printing machines, sheet delivery apparatus for 

Kerton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 366.081 cylinder. S. D. Tucker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  365.952 
Gate. See End gate. Sliding or rolling gate. Printing machines, tripping mechanism for cylin-
Gate. W. J. Pyle . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 365.860 der. R. Miehle . . . . . . . .  co . . . . . . . . . . . . . . . . . . . . . . . . . .  365.931 

Gate. G. Shine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  365.870 Projectiles, machine for rolling, C. Fairbairn . . . . . .  365,980 
Gate. H. W. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  365.892 Protector. See Bedding protector. 
Gearing. C. lJ. Hardcastle . . . . . . . . . . . . . . . . . . . . . . . . . .  365.99J Puller. See Stump puller. 
Generator. See Steam generator. Pulp. sulphite solution for wood. C. A. Catlin .. . . . .  366.153 
Glass, Jeer for annealing, Heisey & MiHer . . . . . • . . . .  365,813 Pump. H. G. Bott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  366.072 
Governor, air current, S. P. Smith . . . . . . . . . . . . . . . . . .  365,945 Pump, S. W. Martin . • • . . . . . . . • • • • . . • • • . • • . • . . . . • . . . . .  365,835 
Grain cradle. W. B. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  365.947 Pump. M. D. Temple . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 365.951 
Grain meter, Sprin�er & Kent . . . . . . . . . . . . . 365,874 to 365,877 RaCk. See Harness rack. 
Grapple. W. Potter. .  . . . .  . .  . . .  . . . . . . . . . . . . . . . .  . .  . . . .  365.�40 Railway construction, cable, Z. P. Boyer . . . . . . . .. . . 365,964: 
Grates, ash screen for, J. D. Vance . . . . . . . . . . . . . . . . .  365,954 Rail wa.y crossings, signal for, E. 1fontaine . . . . . . . . .  366,086 
Guard. See Sewing machine thread guard. Railway tie, R. Morrell . . . . . . . . . . . . . . . . . . . . . . .. 365,982, 365,933 
Hame coupling, �""'ranklin & Ryersee . . . . . . . . . . . . . • . .  366,161 Railwavs, permanent way of, E. SamueL . . . . . . . . . . . 366,031 
Handles, art of making hollow, W. W. Lee . . . . . . . . 365,829 Rake. See Hay rake. 
Hanger. See Broom hanger. Coat hanger. Reaper, binder, and harvester, J. Bachman . . . . . . . . 365,7n 
Harness loops, machine for forming-, C. Pelissier . .  366,024 Recorder. See MUiic recorder. 
Harness rack, suspension, W. H. Robinson . . . . . . . .  366,030 Reel.  See Harve&ter reel. 
Harrow. A. C. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  366.160 Refrigerator, C. A. Bluhm . . . . . . . . . . . . . . . . . . . . . . . . . .  36.5.901 
Harrow, sulky, Benton & Godding . . . . . . . . . . . . . . . . . . 365.962 Regulator. See Furnace air regulator. 
Harvester reel, G. G. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . 866,004 Relay, polarized, G. T. Woods . . . . . . . . . . . . . . . . . . . . . . .  366,192 
Harvesting machines, folding reel for, H. Kellogg 366,114 Remedy for rheumatism, E. E. Burnett . . . . . . . . . . . . 366,149 
Hat sizing machi ne, S. C. Palmer . . . . . . . . . . . . . . . ... . .  365,852 Road and ditching machine, direct-draught, H. 
Hats, machine for pressing straw, S. Beatty . . . •. . .  866,06f1 C. Moore . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . .  365,845 to 865,547 
Hats, pressing straw, S. Beatty . . . . . . . . . . . . . . . . .. . . . . 366,067 Roaster. See Coffee roaster. 
Hatchway operating device, P. Byrne . . . . . . . . . • . . . .  365,791 Rock drill, electric, L. J. Phelps. . . . . . . • . . . • . . . .  : . 366,184 
Hay rake and stacker. B. Mason . . . . . . . . . . . . . . . . . . . .  366.016 Roller. See Land roller. 
Head rest. folding. W. C. Doubleday . . . . . . . . . . . . .. . .  366.080 Rollers. adjusting cam. 10'. H. Richards . . . . . . . . . . . . .  366.189 
Heater. See Car heater. Water heater. Rolling mills, conductor for� F. G. Tallman . . . . . . . . 36G,]36 
Hearth furnace. open. D. E. Park et al. . . . . . . . . . . . . . 365.9.'«3 Ruler and calendar, combined. A. S. Goodrich . . . .  365.916 
Hinlote, clamp, Andrews & Burnap . . . . • . . . . . . . . . . . . •  366,143 Ruling machine and printing press, combined, J. 
Hinge, lock. E. C. Byam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  366,151 Dale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  865.972 
Hinge pin and other holes, means for forming, Salt, apparatus for the manufacture of, R. O. 

Keep & J amieson . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  366.113 Peters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  366.026 
Hinge, watch case, C. K. Giles . • • . • • • • • • • • • • • . . . . . . . 365,989 Salt rolls, machine for compressing, J. MaCdonald 300,175 
Hitchin� device, J ine, A. J. Brouillard . . . . . . . . . . . . . . 365,965 Sandpapering machine. G. L. !inauss . . . . . . . . . . . . . . .  366,009 
Hitching post. A. A. Wheelock . . . . . . . . . . . . . . . . . . . . . . 366.052 Sawbuck. adjustable, H. E. Moriarty . . . . . . . . . . . . . . . 300.017 
Holder. See Bedclothes holder. Pen holder. Sawing machine, portable. P. R. Gottstein . . . . . . . . .  365.917 
Hoek. See Coat and hat hOOk. Lacing hook. Scarf neckbands. tip for. L. C. F. lJ'rees . . . . . . . . . . . . 366.162 
Horn tip, N. E. Parks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3H5,856 Scraper, road, C. E. Kilpatrick . . . . . . . . . . . . . . . . . . . . . .  365,923 
Horseshoe nails, tool for clinching, J. W. Delano . 005,974 Screw, G. B. N. Dow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  366,158 
Hydrant, Bardo & Ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  365.896 Sectional boiler. L. De Naeyer . . . . . . . . . . . . . . . . . . . . . .  365.801 
Hydrocarbon fuel. furnace for burning. J. H. Bul- Seal press. C. C. Abbe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  366.193 

lard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 365.789. 365,;90 Seesaw. H. R. Edmonds . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  366.082 
Ingots in a sectional mould, apparatus for form- Separator. See Flaxseed and grain separator. 

lug steel. J. B. D. Boulton . . . . . . . . . . . . . . . . . . . . .. . .  365.902 Teeth separator. 
Iron chair, A. O. Hogberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . S65.999 Sewing machine, buttonhole, C. S. J ordan . . . . . . . . . 366,006 
Ironing and polIshing machine, A. T. Hagen . . . . . . 866,092 Sewing machine cording attachment, W. F. 
Jar. See !<'rult jar. Brooks et at . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  366.147 
Key fastener, J. Busfleld. . . . . . . . . . .  . . . . . . . .  . .. . . . . 366.150 Sewing machine driving mechanism, J. G. Greene 365.918 
Knob attachment. C. E. Steller . . . . . . . . . . . . . . . . . . . . . 365.878 Sewing machine feeding device. G. F. Wilson . . . . . 365,906 
Knob spindles. fastening for. J. J. Bennett . . . . . . . .  365.77.5 Sewing machine thread guard. M. E. Chapman . . . . 365.793 
Lacing hook or stud. II. A. Kingsland . . . . . . . . . . . . . .  36.5.822 Shearing mechanism. �'. H. Richards . . . . . . . . . . . . . . . 366.187 
Lamp. L. Henkle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  865.996 Sheet materials. machine for uniting. Holman & 
J.lamp standard, C. Maschmeyer . . . . . . . . . . . . . . . . . . . . . 366,014 Bean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .  366,001 

Vaginal expanding and cleansin&" instrument, M. 
G. Collins . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  365.96!l 

Valve, balan('ed, W. W. Lewis . . . . . . . . . . . . . . . . .. . . . .  365,9'Ji 
Valve for beer and other vessels, tap, J .  Inglis . . . .  366,005 
Valve. steam. C. �'. Rigby . . . . . . . . . . . . . . . . . . . . . . . . . . . . 366.0'28 
Vaporizer 1"or mediCinal purposes, electrolytic, 

M. M. Gillam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 366.164 
Vehicle gear, J. N. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . .  365,786 
Vehicle spring equalizer. T. D. Toy et at . . . . . . . . . . . . 365.884 
Vehicle, steam road, J. II. Bullard . . . . . . . . . . . .. . . . . .  865,788 
Vehicle, two-wheeled, J. P. Barker. "  . . . . . . . . . . . . . . .  366,063 
Vehicle, two-wheeled. B. J. Healy . . . . . . . . . . . . . . . . . .  865,812 
Vehicles. wear plate for. B. W. Beach . . . . . . . . . . . . . .  865.960 
Velocipede. J. R. Trigwell . . . . . . . . . . . . . . . . . . .  365.045. 365.046 
Vending apparatus, automatic, H. J. Ennia" . . . . . .  865,9]2 
Vermin eradicator, C. Meeker . . . . . . . . . . . . . . . . . . . . . . .  366,930 
Watch case, R. E. }I'ennel' . . . . . . . .. . . . . . . . . .. . . . . . . . .  -;·;,-86&,ilBl 
Watch case. C. K. Giles . . . . . . . . . . . .  365.984 to 365.988. 365.990 
Watch case bezel, W. Lana-. . . . . . . . . . . . . . . . . . . . . . . . . .  365,825 
Watch cases� process of manufacturing, W. Lang 365,826 
Watch dials. making enameled. E. C. Fitch . . . . . . .  366.085 
Water. apparatns for purifying, J. W. Hyatt . . . . . . 300.171 
Water closet • .  G. H. Holgate . . . . . . . . . . . . . . . . . . . . . . . . .  365.920 
Water closet. J. Park . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  365.9:17 
Water heater and Circulator. combined. '1.'. R. 

Chase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  366,074 
Water. injector for aeration of. J. W. Hyatt . . . • • •  366.169 
Weatherboarding tool. G. W. Pelton . . . . . . . . . . .. . .  J65.85; 
Wells. device for operating the pumps of a group 

of Oil. II. H. Noyes . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 366.125 
Wheel. See Car wheel. 
Windmill. W. H. Golf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  365.99l 
Windmill. D. D. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 365.955 
Window, storm. O. G. Andrews . . . . . . . . . . . . . . . . . . . . . .  365,7'69 
Wire mats, frame for, C. C. Hill . . . . oo . . . . . . . . . .. . . . . 366,008 
Wire stretcher. J. B. Cleaveland . . . . . . . . . . . . . . . . . .  366.076 
Wires. making heddle. J. H. Williams . . . . . . . . . . . . . .  366.006 
Wringer. See Tobacco wringer. 
Yarn, finishing mixture for cotton, H. Adams . . . . . 365,95i 
Yarn from the chain, machine tor spooling, J. 

Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  365.949 
Yoke. neck. p" Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  365.886 

DESIGNS. 
Coat or hat rack. J. Maxwell . . . . . . . . . . . . . . . . . . . . . . .. . .  17.429 
Heel plate. F. H. Richards . . . .  . .  . . . . . . . . . . . . . . . . . . .  17.431 
Loom.picker9 C. H. Hamilton . . 0 . . . . . . . . . . . . . . . . . . . . . . 17,427 
Pitcher or vase, E. A. Brownfield . . . . . . . . . . . . . . . . . . . .  17,426 
Stove, cooking, J. A. Price . . . . . . . . . . . . . . . . . . . . . . . . . .  o. 17,4:)() 
Ticking or Himilar fabriC, H. S. Kneedler . . . . . . . . . . . .  17,428 
Watch case. E. V. Wendell . . . . . . . . . . . . . . . . . . . . . . . . . . 17.43;) 
Water closet basin. T. W. Twyford . . . . . . .  " . . . . . . . . .  17.432 

TRADE MARKS. 
Hair, preparation for the, J. C. Ayer Company . . . . . 14 ,566 
Hose, linen or fabric fire, J. McGregor . . . . . . . . . . . . .  , 14.573 
Lanterns or lamps and stoves, tubular, R. E. Dietz 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14.569 
Medicinal astringent I··reparations, Geddes Manu-

facturing Co. . . . . . . .  . .  . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . 14.571 
Oil.  coal. Pacific Oil Company . . . . . . . . . . . . . . . . . . . . . . . . 14.574 
Oil. water white illuminatIng. Relief Oil Work .. . . . 14.576 
Ointment, P. Quinn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,575 
Paints, mixed, Coffin, Devoe & Company. . . . .  .. . .  14.567 
Powders. headache. V. G. Hamill . . . . . . . . . . . . . . . . . . .  14.572 
Soap for laundry and general purposes. J. C. DaviS 

& Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14.069 
Tobacco. cut and dried or long cut smoking. G. W. 

Gail & Ax . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14.5;0 
Wheat and rye flour. corn and oat meal. and buck-

wheat flour. M. D. Stevens . . . . . . . . . . . . . . . . . . . . . . . . 14.577 

Lamps. wick holding attachment for. De Bondinl Sheet metal vessel. E'. A. Walsh . . . . . . . . . . . . . . . . . . . . 366.049 A printed COpy of the specification and drawing of 
& Seefelder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  865.973 Shoes. manufacture of. 8. W. Wardwell. Jr . . . . . . . . :365.888 any patent in the foregoing list, also of any patent 

Land roller, H. M. Bailey. . . .  . . . . .  . . . . . . . . . . . . . . . .  :166,118 Shovel, J. Hinchman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 366,099 issued since lS66, will be furnished from this office for 25 
Lantern. J .  W. Orphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 366.020 Shutter fastener. Cocbard & Gano . . . . . . . . . . . . . . . . . . 365.795 cents. In ordering please state the number and date 
Lantern, tubular, D. C. Kline . . . . . . . . . . . . . . . . . . . . . . . . 366,008 Sifter. 8,�h • .  1. L. Barrows . . . . . . . . . . . . , . . . . . . . . . . . . . . . 366,065 of the patent desired, and remit to Munn & Co., 361 
Leather, composition for cleaning, blackin�, and SignRl box, H. A. Chase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 366,154 Broadway, New York. We also furnish copies of patents 

oiling of, H. C. Parker . . . . . . . . . . . . . . . . . . . . . . . . . .  365.8.14 Silver from Its ores by IIxiviation. extracting. O. granted prior to 1866 ; but at increased cost. as the 
Leather softening or staking machine, A. M. Hofmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 366,103 speCifications, not being printed, must be copied by 

Bowers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  865.9b.' Siphon or spigot extension or shank. W. A. hand. 
Leggin, child's, S. Rauh . . . . . . . . . . . . . . . . . . . . . . . . . . . .  365.941 . Bond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 366.070 Canadian Patent" may now be obtained by the 
Lighting. refractory filament for. C. M. J,ungren . . 365.832 Sliding or rolling gate. R. S. & W. W. Hlgillns . • . . .  366.097 Inventors for any of the Inventions named In the fore-

SUPPLEMENT. Nos. 223 and 224. Price 10 cents each. 
oro be had at this office and from all newsdealers. 
EXCELLENT BLACK COPIES of anythilllg writte,. or 
drawn with any Pen (or Type Writer) by the Patent 

AUTOGOPYIST L8gb�r:�g;�
ed by 

Specimens Free� 
AUTOCOPYIST Co., 166 William Street, New York. 

N.Y, �Iachiner:\, Depot, �a HAN� MA�H' INERl Lists sent. 
BrIdge Store No. 16. 

Frankfort Street, N. Y. 

FIRE-BRICK.-BY R. A. COOK, A. :Mt 
An interesting description of the mining of fire clay ana. 
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the country devoted to this industrv. C(tmtained in 
SCIENT I FIC A M E HICAN Sl!P PLE.'\IENT, No. a3S. Price 
10 cents. To be had at this office and from all news­
dealers. 

ALL f'U-J. __ E: "  CASTINGS FROM Si'ECIAL £RNS 
pi '-=E 1\ 0L AND  F I N E  GRAY IRON A c 50 ST E E L  
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ON STEAM BOILERS.-A LECTURE 
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Di1ferent types of boiler!'!. Materia1, MethodS of �vetinliC', 
Fractures, Boiler explosions. Contained in SCI"Rl',"l'IFIC 
AM E U.ICA N SUPPI,l(MENT, No. a :J 3 .  Price 10 cents. 
To be had at this office and from all newsdea1ers. 

ALCOHOL, SWEET POTATO. - AN 
account of a new industry recently establisbed at the 
Azores-that of the distillation of alcohol  from raw 
sweet potatoes. Contained in �cn�NTIFlC AMEUIC'AN 
SUPPLEMENT, No . .. 12. Price 10 cents. '1'0 be had at 
this office and from all newsdealers. 

ON THE HYGIENIC AND THERAPEU-
tic In1Iuences of Habits and Character In the Medical 
Professlon .-By Edwd. T. Tibbitts. M.D. In tills paper 
the author points out to the profession the lDlmense 
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influence ; and with a knowledge of how powerful this 
influence is be counsels that they should endeavor to 
lead as nearly as possible model lives-lives which will 
not only bear but cown Imitation. Contained In SCI1<N­
TIFIC AlI1EltICAN S uppr,EM BNT. No. �1 1 . Price 10 
cents. To be bad at this office and from all news­
d.ealers. 

PI!.'RFECT 
NEWSPAPER FILE 

The Koch Patent File. for preserving newsps.pers, 
magazines. and pamphlets. bas been recently improved 
and price reduced. Subscribers to the SCIENTIFIC AM. 
ERICAN and SCIENTIFIC AMERICAN S{TPPLEMENT can bG 
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.. SCIENTIFIC AMERICAN." in gilt. Necessary for 
every one who wishes to preserve tlie paper. 

Address MUNN & CO., 
Pnblishers SCIE:l'rIll'IC AMERICAlf, 

Lock. See Nut lock. Spark arrester. J. H. Swartzbaugh . . . . . . . . . . . . . . . . . .  366.1:15 gOing list. provided they are simple. at a cost of $40 
1,00ms for weaving double pile fabrics. let-olf Spittoon. hearth. W. D. Smith . . . . . . . . . . . . . . . . . . . . . . .  365.872 1 each. If complicated the cost will be a little more. For 

mechanism for. C. Coupland . . . . . . . . . . . . . . . .. . . . . 3Il5,910 Splints. manufacture of. J. Eo Lee . .. . . . . . . . . . . . . . . . 366,I:ll full InBta'uctlons addrees Munn & Co •• 361 Broadway. Lubricator. See AIle lubricator. Spool, O. \!ate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  366,078 New York. O!.her foreign. patents mal' aI80 be obtained. 

© 1887 SCIENTIFIC AMERICAN, INC.
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mailed tree to any addre�s on application. 
MUN N  &; C O . ,  Publishers SCientific American, 

a61 1I " oRdway, New YOl·k. 
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their interest to communicate with me. Ac1dress, 
" COMMISSION MERCHAN'l,," P. O. Box 778, N.Y. City. 

OF THB 

$ dttdifit �tuttitau 
FOR 1 ��7. 

The lIlost Popular Scientific Paper in the World. 
Only 83.00 a 

I
�'lfJ!:'b'!;:I.:.' ,,�:.�.alre. Weekly. 

Thl� widely ei l'cll i at ed and splendidly Illustrated 
paper Is published weekly. Every number contains six­
teen pages of useful infOImation and a large number of 
original engravings of new inventions and discoveries. 
representing Engineering Works, Steam Machinery 
New Inventions, Novelties in MechaniCS, Manufactures, 
Chemlstry, l!;lectrlcity Telegrapby. Photography, Archi­
tecture, Agriculture. Horticulture, Natural TIlstory, etc. 

Jtitnfifit 1\mtritlu. 
OUR PRIDE. 'l'he Pattern Maker. Has two 

!:A��:��'?:..����t.f!'i�: �:v��: :=.e !P��i��:f; 
one to Ple,�r:,�'i.��C:��!'�:l�o�ti days we will seil4 for $3.00, 

post-paid. Remit in what 
Is most con­

I e  n t. 
for our 

11-

����i��� LIGHT DRAFT STEAM LAUNCHES'. t:t�:� COAL A N D  WOOD B U R N I N C .  
Small Marine and High Speed Engines, also Patent Steel Tubu­

lar Boilers. Patent Automatic Adjustable SKAG. 
MANUFACTUHED BY 

' . H. B. WIL LIAMS &; CO., Rochester, N. Y., (1. S. A. 

TO CAP I T A L I ST S. 
Theprc.prietor of an Extensive Machine Works, Foun· 

dry, &c., located at one of the most enterprising1 pro� .. 
perous, and healthy cities in North Georgia. deSIres to 
correspond with a party with Capital, with a view to a 
business arrangement. 

These works command a large trade. have several 
valuable specialties. and have now contracts on hand 
even beyond their capacity, a::td daily refusing orders 
and contracts amounting to thousands of dollars. The 
proprietor desires to increase the capacity of the works, 
so as to do aU the work offered. but lacks capital, there­
fore would be pleased to communicate with a party with 
means, with whom a favorable arrangement would be 
made. Address .. PROGRESS," P. O. Box 773, New York. 

ROSE POLYTECH NIC  I NSTITUTE, 
T E R R E  HAUTE, I N D. I A Schoo l of Engineering.  
Well endowed 1 well equipped departments of Mpch-
:��ab:::i��.11 ������!��n�hO��e����ci��bc;,��ro�i�:'· 
For Oatalogue, address T. C. MENDENHALL, Pres. 

TELESCOPIC OBJECTIVES AND MIR-
rors. Their preparation and testing. By H. Grubll, F. 
R. S. An interesting description of the processes now 
employed In the construction of telescopic objectives, 
prefaced with a short history of the manufacture of 
glass. contllined in SClEXTIFIC AMERICAN SUPPLE­
M ENTS. Nos. a4S and a49. Price, 10 cents each. To be 
obtained at; this office or from any newsdealer. 

GAS MOTORS. - DESCRIPTION, AC. 
companied by eight figures, showing details of working 
part� of a system of small gas motors as made by Buss, 
Sombart & Co. Contained in SCIESTIFIC AMERICAN 
SUPPLEMENT, No. �fia. Price 10 cents. To be had at 1lls 01llce and from all newsdealers. 

SOLID EMERY WHEELS.-BY T. D. 
Paret.-Early forms of emery wheels and their defects. Vulcanite wheels. The tanite wheels. Testing of tan-
��e�:e:�e:l�. 

St
il���li�'::>lof :��ryW�f,���. 

s
lll'e��: �g� emery wheels. Comparative merits of American and English emery wheels. With 2 engravings. Contained In SCIENTIFIC AMERICAN SUPPLEMENT. No. a3S. Price 10 cent.. To be had at tbis 01llce and from all newsd ealers. 

SHIELDS & BROWN Ma'1lujactu'I'e'f8 and Sole ProprietQ'f'8 Q/ 

BRA,1JL1n"'s 

ILERS and STEAM PIPES 
Ueduee8 (Jon.enltstlon of Steam. 

FOR GAS AND 'WATER PIPES. 
Prevents Sweating and Freezing. 

The Best N ftD·Conductor of Rest aDd Cold in tbe World 
Send for illustrated descriptive Circular, aad name this paper. 

1 43 Worth Street, New York. 
78 and 80 Lake Street, Ch icago. 

USEFUL BAGS AND HOW TO MAKE 
them. A paper by J. T. Humphrey, giving full directions for making hand, brief. cncket and other bags from leather, with four illustrations. Contained in SCIEN­
T I FIC AMERICAN SUPPJ,EMENT, No. 5 6 1 .  Prioe. 10 cents. To be bad at this 01llce and fromal! newsdealers. 

STEAM ROAD ROLLERS M a n n fa c t u r e d  b yl Foundry and Machine Dep't, Harrisburlrh, Pa. 

61 
Proposals for �teel-ca.t Gunll for the Navy. 

NAVY DEPARTMENT, 
WASHINGTON, D. C., Jwne 28, 1887. 

Under authority conferred by the act of Congress. ap­
proved March 3, 1887. makin

t 
an appropriation U for the 
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sealed proposals from domestic manufacturers, to fur­
nish the same. will be received at this Department until 
Tuesday, the second day of August, 1887, at 12 o'clock 
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pletely finished six-inch. breech-loading, high-power 
rifle cannon, made from unforged castings, one of Besse­
mer steel, one of open-hearth steel, and one of crucible 
steel, or three untorged, rough-bored and turned cast-
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bidder's design. 
Such finished guns or such castings must be in accord­

ance with the specifications prepared in ihe Bureau of 
Ordnance, and each gun, when completed, mURt be capa­
ble of safely discharging projectiles weighing 100 pounds 
each. with a muzzle velOCIty of not less than 2,000 feet per second. 
gU�?'���Yf �:��
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titled " an act makin� appl'opriations for the naval ser­
vice for the fiscal year ending June thirtieth, eighteen 
hundred and eighty-seven, and for other purposes." 

Proposals may be made separately for one or more 
guns or for one or more castings as aforesaid, but no 
proposal will be considered unless accompanied by satis­
fHetory evidence that the bidder controls a plant ade­
quate to the production of the gun or guns, casting or 
CRs.Ungs, which he proposes to furnish. 

Each successful bidder will be required to execute, 
within fifteen days after notice ef award, a formal con­
tract in accordance with his proposal, and to furnish a 
bond, with satisfactory sureties, in a pena1 sum equal to 
fifteen per cent. of the amount of his bid, conditioned 
tor the faithful performance of such contract. 

Copies of the specifications, with blank forms of pro­
posals, and all additional information desired, can be 
obtained on application to the Bureau of Ordnance, 
Navy Department. 

All proposals must be in duplicate, inclosed in en­
velopes marked U Proposals for Steel-cast Cannon," and 
addressed to the Secretary of the Navy, Navy I)epart­
ment. Washmgton, D. C. 

The right is reserved to waive defects in form and to reject any or aJl hids. 
WILLIAM C. WHl'l'NEY, 

Secretar1l of the N a1Y/l. 

CEO. • M A R B L E ,  Sole Manu­
factu rer of THE AI)IIII<; WREtnfl. 
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FO" SALE One IOx30 Wheelock Automat­
'" ic Cut-olI Engine> recently re­

• built. One 48xlo ft. tubular bOiler, pump, beater, steam and exhaust pipes, all com­plete and but little used. Will be sold cheap. Address box 366, New Haven, Conn. 
A l l t: lanes of ll eaderM find in the SOI ENTIFIC 

A"ERICAN a popular Tesume of the best scientific In· 
formation of tbe day; and it Is the aim af the publishers 
to "resent It In an attractive form, avoiding a. mucb as 
possible abstruse terms. To every Intelligent mind, 
tbls journal afi'ords a constant supply of Instructive 
reading. It Is promotive of knowledge and progres. ln 
every community where it circulu.tes. 

V UL CAN l'1'E E ME RY WB E E L S. Wa.ter Wheels New a.nd Second Ha.nd 
Address FLENNIKEN TURBINE CO., Dubuque, Iowa. 

T,,>; ......... (J:i!tl!'W r lp.tJ�9!I =.031!l Col!y � gLt!!e SOlEN· 
TIFIC A'JERICA N will be sent for one year-li2 nuinberii' 
postage prepaid, to any subscriber iu the United States 
or Csnada, on receipt of t1ll'ee dol lll'" by the pub­
lishers ; six months. $1.50 ; 'three montbs, $1.00. 

Clubs.-oU6 extrll copy of the scr"NTIFlO AMERI­
CAN wll i be supplied gratlstorevervcl'Ubot ftve8'lJb8cribm'B 
at $3.00 each ; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Monny carefully placed Inside 
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, dra.."ts, etc., pay· 
able to 

�"O'NN &; COo. 
36 1 B roadway, N ew York. 

Scientific American Supplement. 
This Is a separate and distinct publication from 

THE SOIENTIFIO AM KRICAN. lIut Is uniform therewitb 
in Size, every number containing sixteen large pages. 
THE SCIENTI FIC AMERICAN SUPPLFMENT is published 
weekly, and Include. a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all rhe prinaipal departments of Science and the 
Useful Arts, embracing Biology, GeelOgy, Mineralogy, 
Natural History, Geography, A rchlllology. Astronomy, 
Chemistry, ElectriCity, Light. Heat, Mechanical Engi­
neering. Steam and Railway Engineering, M ining, 
Ship Building, J\larine Engineering, Photogruphy, 
Technology, M.a.nufacturing industries, Sanitary En­
gineering, Agriculture. Horticulture, Domest1c Econo­
my, Biography, Med icine, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects Is given, the whole profusely illustrated with 
engravings. 

The most imporlant En?ineering Works, Mechanisms, 
and Manufactures at home and abros.d are represented 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada. $5.00 a year, or one copy of the SCIENTIFW AM· 
EnIOAN and one copy of the SUPPLEMENT, both malled 
for one year for $7.00. Address and remit by postal 
order. express money order, or check, 

ItI U N N  & Co .. 361 Broadway, N. Y .. 
Publlsbers SCIENTIFIC AMEnICAN. 

To J<o l'ei ltll S u bscl'i bel· • •  -Under the facilities of 
the Postal Union, the SClEI<TIFIC AMERIOAN Is now sent 
by post direct from New 'fork, with regularity, to sub. 
serlbers in Great Britain. India, Australia. and all other 
Bri,tish colonies j to France, Austria, Belgium, Germany, 
Hussia, and all other European States ; Japan, Brazil, 
Mexico, and all States of Central and South Am.rica. 

Made SOLID of the Celebrated 

WELLINGTON MILLS EMERY. 

S U P E R I O R  TO ALL O T H E R S. 
Thousands of manufacturers testify to its being the Stl'onlr­est, most Durllble. and Healthiest Emery Wheel made. 

R. 'D' :LV  B � ::m ox- or :J:) R. "Y" • 

CUTS COOL and FREE_ 
A SAFE WHEEL •• ==== 

NEW YORX BELTING & PACKING CO. , 
Large Wbeels made on Cast Iron Centers If de. Sole Manufacturer .. 

sired. Knife Grinding Wheels a Speclalt,.. Warehouse : 1 15  Park Row, N ew York. 
AGENTS : PERSICANER & CO., Pickhuben 5, Hamburgh. 

Shafting and Gearing Textile M aohinery, I T��.�n'l'W.!.!l';t��· 
, ELEVATORS, E TC. Phlladelphla. Pn. 

ELECTRIC CONVEYORS.-DESCRIP- STEEL GUNS, GUN METAL, GUN-tion of two Ingenious systems for the electric oa�ge powder, etc. A paper by G. W. Summer, Commander, of smail l!ackages. lliustrated with 13 engravings. «-on- u. S. N" treatin!' of the relative merits of different ma. "r4• PrIce 10 cents. To be had at tWs 01llce and from terials U"�d in gun making. describing the peculiarities a newsdealers. of the WhItworth syste,m of artil lery. and discussing the 

l��QPQ. _iaI!jilB\WtlM� 
Address : The American Writ/nil 

Machine Co., Hartford, Conn.; 
New YorK Office, 231 8raaawa). 

IC E - H O U S E  AND REFRIGERATOR. 
Directions and Dimensions for construction, with one 
illustration of cold house for j>reserving fruit from 
season to season. The air is kept dry and pure through_ 
out the year at a temperature of from 34,0 t@ 36°. Con .. 
talned in SCIENTIFIC AMERICAN SUPPLEMENT No. 1 1 6. 
Price 10 cents. 1'0 be had at this 01llce and of all news. 
Ilealers. 

VALUABLE P A T E N T FOR SALE. 
For particulars write 'to the ADAMSON CO. (Agents 

for Selling Patents), Muncie, Indiana. 

subject of slow-burnIng gunpowder. Contained ,n 
SCI "N'I'IFIC AMERICAN SUPPLEMENT. No. 589. Price 10 cents. To be had at this 01llce and from ail news­dealers. 

Truls Boop DriTing. 

BARREL, KEG,  
Hogshead, 

AND 

STAVE MACHINERY. 
Over 50 varieties manu­

factured by 
E.  &. B .  Hol mes, 

B UFFA LO, N. Y. 

T r a n s m l . lOI o n  of .P o w e r .  
S u s p e n s i o n  B r ld .r e s ,  

T r a m w a y s ,  
and other applications of 

Trenton Iron Co. 
WO RKS and O F FICE, TRENTON, N.  J .  

New York 01llce-CooPER, HEWITT & CO., 17 Burling 
Slip. Philadelphia 01llce-22 and 2iNorth J<'ourth Street. 

Terms, when sent to foreign countries, Canada excepted, STEIM PU M PS for Hot or Cold, Fresh or 
$4, 1'01:1, for SCIENTIFIC AMERICAN, one year ; $9, gold Salt Water; for Oils, Naph-
for both SCIENTIFIC AMERICAN an1 SUPPLEMENT tor tha, Tar; for Cane Juice, Liquors, Syrups, Scum; for Am 
O'le year. This Includes pcstll4iCe, which we pay. Remit E New Catalogue of Valuable Papers monia, Alkalies, Extracts, Acids; for Thick, Volatile, Vis-

.... cous or Foul Liquids, etc. Vacuum Pumps of the 
by DOstal or express money order. or draft to order ot highest efficiency. Filter Press Pumps. Air, Gas 

MUNN ... CO., 361 Broadway, New York, contained in SCIENTIFIC AMERICAN SUPPLEMENT, oent and Acid Blowers. Air Compressors. Etc. 
____ treeot charge to any address. 

CUR E ��� DEA F _______ M_U_N_N_&_C_0_,,_36_1_B_r_o_ad_w_a_y_, N_._y_._B_ul_L_T_B_Y_G_UI __ L_D_&_G_A_R_R_I_S_O_N_,_B_r_O_Ok_Iy_n_, N_._'t_. 

PEcK's PATENT IMPROVED CusmoNBD EAR DRUIIS Perr.ell, OTTO GAS ENG IN E AG E NCY NEW YORK Jleatore 'he HearthI', and
J:.

rform the work of the natural 
:"r::���'a �:f�hi�r'!'h�!'i1.'h�cll��i�e';;d to� , I  
Illustrated book with testimOnials, FREE. Address orcall on 
F. BlSOOX, 8&3.Broa.dwlI,y, New York., Mentionth!fl pa.per. pi L E S InaIiIlntreUef. FIna1Cl1U'8I11ld_ 

• reWrna. Noluaelieac1. Neltber knife, purge, salve or ISUppository. Liver, kidney 
and aU bowel troub_�yconstipatiOll-<lu'" edHkemagic. Suft'eJ'el'8Wl111earnoraBimplet'elll� . tree, by addreaslng, J. H. REEVES, 78 N ...... u St., N. Y. 

Removes 
A. C. MAN N I N O  .t. co., 47 Dey Street 

OD May 1 st to 1 8  VESEY STREET. 

ICE & REF RIG E RATI NG =�;��:.�;:'�lG: 

W EncycJo-E Diamond L Book free, L pedia of Drills and 25C. for 
700 Engrav Lightning mailing it. 

ings of H.y9-raulic American 
W E  L L WELL Well Works, T O O  L S, Machines. Aurora, Ill, 

FOREIGN PATEN TS. 
1'heir Cost lled uced� 

The expenses attending tbe procnring of patents 10 
most foreign countries having been considerably re­
duced the obstacle of cost is no l onger in the way of • 
large proportion of our Inventors patentmg their inven. 
tlons abroad 

UA N A UA .-1'he cost of a patent in Canadli is even 
less tban the cost of a United States patent, and the 
former Includes the PrOVInces of Ontari(r. Quebec, New 
Brunswick, Nova Scotia, J3ritlsh Columbia, and Mani_ 
toba. . 

The number of Our patentees who avail them. elves of 
the cheap and easy method now offered for obtaining 
patents in Canada Is very large, and Is stc.dlly Increas­
ing. 

ENH), \ ND.-The new English law, Which went Into 
toroe on Jan. 1st. 1885, enab 'es parties to secure patents 
in Great Britain on very moderate terms. ABritisb pa. 
tent includes England, Scotland, Wales, Ireland and tile 
Channel Islands. Great Britain is the acknOWledged 
finanCial and commercial center of the world, and her 
goods are sent to every quarter of the globe. A good 
invention is like ly to realize as much for the patentee 
In Enjlland as biB United States patent produces for 
him at hC>'lle. and the 'mall cost now renders it possible 
for almost every patentee in this country to seCure a pa­
tent in Great Britain, where his rights are as well pro. 
jected as In the United States. 

OTHER POUN'l' ltlES.-Patents are a;so obtalned 
on very reasonable terms In France, Belgium, Germany 
Austria, Russia. Italy. Spain (the latter includes Cuba 
Bnd all the other �panisb Colonies), Brazil, Britlsb India 
Australia, and the other British COlonies. 

An experience of FORTY years nas enabled the 
publishers of 1'HE SCIENTIFIC AM EltICAN to estalliish 

competent and trustworthy age"cies in all the principal 
foreign countries, and it has always been their aim to 
have the business of their c!:ents promptly and proper. 
ly done and their intere.ts faithfully guarded. 

A pampblet containing a synopsis of the patent laws 
of all countries. Including the cost for each, and othe 
information useful to persons contemplatmg the pro. 
curing of natents abroad, may be had on application to 
this 01llce. 

M U N N  & ( '0 .. Edltors and Proprietors of THE SCI­
ENTIFIC AMERICAN, cordially invite all persons desiring 
any infol'IDation re;ative to patents. or the registry ot 
trade-marks, In tbis country or abroad, to call at their 
01llces, 861 Broadway. Examln&tloD of inventions, con­
sultation, and advice free. Inquiries by mall promptly 
answered. 

AddreBII, MUNN & CO., 
Publishers and Patent Solicitors, 

361 Broadway, New Yorl<. 
BRANCH OFFICES: No. 622 and 624 F Street, Pacitlc 

BUilding, near 7th Street" W IIIIhlngtoU. D. C. 
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w. L. DOUCLAS 
$3 SHO E. 

The only 8 3  SEAMLESS 
Shoe in the world. 

w;.;:'r,,:;,ted:-fi(;n ",".�.oo;. --.-, _and 

[Name aDd pna. 
atamped on kttomof noll Shoe.] 

Boys all wear the W. L. DOUGLAS 82 SHOE. 
If your dealer does not keep them. send your name on 
postal to W. L. DOUGLAS, Broc1tton, M .... 

OUTLINES OF A NEW ATOMIC 

�::°'it;�1ltE��i7. �\';iJh �o��iE��nnE�;!rril�rt�n� great change in the nomenclature or teaching of chem­istry. Contained in SCIENTIFIC A MERICAN SUPPLE­
MENT, No, ;;65. PrIce 10 cents. To be had at t�is office and from all neWSdealers, 

Z :tV  F <> :EL JIII: .A. 'I" X <>:tV 
For {;Ilcrll of Sten . . . PUlllptii. Van Duzen's Patent Steam Pump � No Packin� or Oil, � Is Requires No Repairs or Skill, Reli-No Care or Attendance. able. kind of liquid ; ever ; all brass ; can .. "" '� ''','' ,,," em'. 01 order; fully tested j use ; every pump guar .. cheap Pumps made of Iron ; sizes to 6 inch discharge ; 

100 to 20,000 gaR���S p��o�o��. u�ra��d io��t�{i��!;�: wanted and send for Catalogue of . �  Pumps. 1 , 

V A N  D UZ � N  & '!'IF'l\ (Jincinnati, O .  

D R I V I N G-BELTS.- A  PAPER BY John 'rullis, discussing the comparative value of various 
�?: �.,1tPne��i�all���td��lt��-��iton t�tt'�tl�:���� ropes. With 3 engravings. Contained in SCIE NTIFIC 
AMERICAN SUPPLtOlENT. No. �)O�. Price 10 cents. To be had at this office and from all newsdealers. 

AIR PUMP. AN INEXPENSIVE-BY 
G. M. Hopkins. Dfrections for making an efficient atr 
f:rrJsfg�sr�: ;;:a�I,��na:3�it����lS8�i��df�Wh �:� expenditure )f not more than two or three hours' labor. With :JO figures. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. ;;69. Price 10 cents. To be had at this office and from all newsdealers. 

CAPILLARY ATTRACTION . .,....AN IN­
�r::iitg: w��t�e�yth':��i��ct��o�:tO;ee�i��:;s�a�f�: 
�����;e�o�tiri'�:s �g��r;��v��le&a�;�hee ��u�r�t��rt�� distance. when the distance between the nearest points of the two bodies is diminished by various degrees. With SO figures. Contained in SCIENTIFIC AMEKI CAN 
SUPPLE M E :" T .  Nos. �ti� and 563. Price 10 cents each. To be had at this office and from all newsdealers. 

B MODEL and � SondforCirC1l1ars, 
XPERIM EITA, C.E.Jones ....... 

- A - C •• C ••• "lt L WORK SPECIALTY. l4eat.iODt.iiiBl'aper.) 

Ititufifi t jtUtritlu. 
The Ori[inal Unvnlcanized Packin[ PHOTOGRAPHIC OUTFITS 
CALLED THE STANDARD-!iT �t�!�e:;:c:�::fp���ICh Every description o( first-class 

APPARATUS, Accept no packing as JENKINS PACKING unless stamped. with our '" Trade Mark." Outfits from $8 up­ward. Send for our {11 John Street, N. Y. JENKINS BROS 101> Milk Street, Bo.ton. 
I 

18 So. Fourth St., PhlIa. 
54 Dearborn St., ()h1caco. 
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CLARK'S NOISELESS RUBBER WHEELS 
No more SplinteI'ed Flool's. 

Different Styles. Catalogue Free. 
GEn. P. CI,A RK, 

Windsor Locks, Ct. 

THE AMEnI�AN BELL TELEPH�NE ��. 
95 M ILK ST. BOSTON ,  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 consequence!> 
thereof. and liable to suit tht'refor. 

TUNNEL FOR FOOT PASSENGERS IN Stockholm.--Descrlption of a difficult piece of tunneling. in which the freezing method was applied with success. With 7 figures. Contained in Scn� NTIFIC AME RIOA N 
SUPPJ,EM ENT. No. 54�. Price 10 cents. To be had at this ofH.ce and from all newsdealers. 

and most BELL· BLE for swift rnnm.ng. 
()has • .1, Sehieren &. ()O. Ferry St., New York. 416 Arch St., PhiJa. 

86 Federal St .• Boston. 
ASPHALT MASONRY FOR ENGINE Beds.-By L. Malo. Description of the author's system 
g�o���i��';�e��s���rn�;�S��tget���r��� c��f,!'l��g In SCIENTIFIO AMERICAN SUPPLEMENT, No. liS) Price 10 cents. To be had at this office and from all newsdealers 

!' -,-;�, �j :-T I GHT&S LAGK 8ARRELM .�CH IN [�Y 
=- ;' 1 - I>� , :..:J A S PE C I A LTY u.s 
....:::: �� J O H N  G R E E NWOOD &: C O R O C H ESTER N Y 

fi} PATEN T  
JACKET KETTLE S,  

Plaln or Porcelain Lined. Tested to 100 lb. pressure. Send for Lists. HAND, BURR & CO., , 614 and 616 Market St., Philadelphia. Pa. 

To Business Men. ' 

formation regarding this new method of 
PHOTOGRAPHY. Anybody can make 

good Photographs with the Dry P late outfits. NopreviouB knowledge of the art necessary. Business suitable for eVl'rybody. S:iO to S7':i per week easily made. Process simple and snre. Catalogue of 180 pages wIth complete instrnc­tions of H ow to make Pictures, sent on receipt of 20 cents for postage. Address 
x.. DII:. �:ELX:tVC:E do :B :ELO • •  The value of the SCIENTIFIC AMERICAN as an adver- 14S West Foul'th Street. Cincinnati. Ohio. tising medium cannot be overestimated. Its circulation WOhio Agents for the Blair Camera. is �any times greater than that of any similar journal 

��:. ���li����d i� :iy�t�n��i��i��fli���t;;�sa.:'n� i:���g I NA V AL ARCHITECTURE.-AN IN· rooms of the world. A business man wants something teresting review, by :Mr� R. Duncan, of the progresf more th�n to see his advertisement in a printed news- that has been made in this branch of science durin, paper. He wants circulation. This he has when he I the Jast fifty years. Contai:ned in SCIENTlFIC AMERI' advertises in the SCIENTIFIC AMERIOAN. And do not C A N  SUPPLEMENT, No. :189. Price 10 cents. 1'0 bf let the advertising agent Intluence you to substitute had at this Office and from all newsdealers. 
:�r.:�t?��';t' lfs't.;[ �(�,UI:,'i.�g���I!IglC����Ig:c�cie w,�ei� for your interest to advertise. This is frequently done, for the reason taat tne agent gets a larger commission from the papers having a small Circulation than is allow .. ed on the ScrENTU'IC AMERICAN. }1"or rates see top of flrJ?t column of this page, or ad. 
drall MUNN & co., PubJisl'l'rs, 

361 Brondway, New Y Ol'I,. 

THE USE OF TORPEDOES IN W AR.-
A paper by Commander E. P. Gallert, U.S.N., gIving a clear presentation of the present state of efficiency of 

- T H E -

��:ct;i>:R,e�d t�a:rei';:': t�� :?:'{�\i'I�ht�;� i� �r���'; ns.e , in all naval serv!ce�, With 3 plate., con- THJl) SCIENTIFIC AMERICAN ARCHI, tUlDIn� many figures. ContaIned in SCI liiNTIF I C  A ME I ( T - I OAN SUPPL"MENT, NoS, 536 and ;; 3 7 .  Ten cents TECTS' AND BUILDERS' EDITION is issued each. To be had at this office and from all newsdealers. 
thl $2 50' S ' 1 . 25 

@�, CARY & M O EN � 
STEEL WIRE O F�O£SCRI PTION @Jvc' U 
234- W 29 ST. EV£RY & STEEL SPRINGS. NEWYORK Cin 

GEOLOGY OF NATURAL GAS.-BY 

��'::'rs�¥t����ict?�.ad:tI��� �8�[ni'ohJc:s ��t�I."J �� ration of the snpply. Contained in SCIENTIFIC AMEltI­
OAN SUPPLEMENT. No. ;;43. PrIce 10 cents. To be had at this office and from all newsdealers. 

mon y. . a year. mg e copies, 
cents. Forty large quarto pages, equal 
to about two hundred ordinary book 
pages; forming. practically, a large and 
splendid Magazine of Architecture, 
richly adorned with elegant plates in colors, 
and with fine engravings ; illustrating 
the most interesting examples of modern 
Architectural Construction and allied 
sUbjects. 

ROCK BREAKERS AND ORE CRUSHERS. 

A special feature is the presentation in 
each number of a variety of the latest 
and best plans for private residences, city 
and country, including those of very 
moderate cost as well as the more expen­
sive. Drawings in perspective and in 
color are given, together with full Plans, 
Specifications, Costs, Bills of Estimate, 
and Sheets of Details. We manufacture and supply at short not.ICe and lowest rates, Stone and Ore Crushers. con .. tainlng the invention descrIbed in Letter. l'atent issued to Eli W, Blake, June 15th, 1858. togeth­er with NEW AND V ALU ABLE IMPROVEMlitNTS, fur which Letters Patent were granted May 11th and July 20th, 1880, to Mr. S. L. Marsden. All Crushers supplied by ns are constructed under the superintendence of )-Ir. Marsden, who, for the past twenty years. has been connected with the man�f':'l'iiE'l �fri}���¥slnNtAis!d�cWI'N� :':'{f,I�'1ti;'nufrs., Ansonia, Conn. COPELAN D. & JlACJON. Agents, NEW YORK. 

AMATEUR SMITH'S WORK. ..,.-A CON-densed description of the various smith's tools and 
�::;;'�::e��ggi���n ';.�� :te��:V ��f�i�l tI�::s�nc�t:.� tained in SCIENTIFIO AMERICAN SUPPI4EMENT, No. ;;S!!. Price 10 cents. To be had at this Office and from all newsdealers. 

FOR SALE Valuable Patented Novelty for 
• family use. Desire to sell outright, or arrange to have manufact.ured on royaltYe Address JOHN M. PEASE (Room flSl, 157 J,a Saye StreQi;. Chicago. 

NEW ANTISEPTIC COMPOUND.-
FIRE AKD W"'TEn-PROOI' BUILDING I'BLT, J'IBE-PROOF P "'INTS, STEAl!( PACXINGB, BOILlllB 

COVEBlNGS, ETO. 
Samples and descriptive Price List free by mail. 

H. W. JO!!NS 1II'1" G CO., 87 111AlllEN LANE, N. ! • 

Architects, Builders, and Owners will 
find this work valuable in furnishing 
fresh and useful suggestions. All who 
contemplate building or improving homes 
or erecting structures of any kind, have 
before them in this work an almost end­
less series of the latest and best examples from 
which to make selections, thus saving 
time and money. 

Description. by Prof. A.1Jar1l', of an antiseptic componnd recently dIscovered by him, and an account of � ; 8  suc­cessful experiments in preserving food with 11<. Con­tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 33�. Price 10 cents. To be had at this office and from an newsdealers. 

Many other SUbjects, including Sewer­
age, Piping, Lighting, Warming, Venti­
lating, Decorating, Laying Out of 
Grounds, etc. , are illustrated. An ex· 
tensive Compendium of Manufacturers' 
Announcements is also given, in which 
the most reliable and approved Building 

THE GREAT AQUEDUCT OF NEW · M t . I G d M h' T i d York City.-Lengtbb and very complete acconnt of the a erla s, 00 s, ac lnes, 00 s, an 

USEFUL BOOKS. 
Mannfacturers, AgricnIturlsts, Chemists. Engineers, Me­

chaniCS, Builders, men of leisure, and professIonal 
men, of all classes. need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost.. A comprehensive catalogue of 
nseful books by different authors. on more than fifty 
different subjects, has just been published for free 
circulation at the office of this paper. Subject.s clas­
sified with names of author. Persons desiring a 
copy, have only to ask for it, and it will be mailed to 
tbem. Address, 
MUNN & CO •• 361 Uroadway, New York. 

Fo�����:::ed�f: �':.%er e����l��lt W'lt�� ����i�::' YC'�:� Appliances are described and illustrated, 1t�'g��3 5SJ1,�NJ!J�� ll����!:h. s'f�P�eE�:K�t li,1. with addresses of the makers, etc. office and from all newsdealers. The fullness, richness, cheapness, and 

Mention thIs paper. 
ARMAT URES,-A PAPER BY R. FUGE describing the usual method of winding armatures. With 7 tlgures. Contained in SCIENTIFIO AMERIOAN 
SUPPJ."Ml'ONT, No. ;;;;9. Price 10 cents. To be had at tbis office and from all newsdealers. 

convenience of this work have won for it 
the Largest Circulation of any Archi­
tectural publication in the world. Sold 
by all newsdealers. 

MUNN & CO. , Publishers, 

361 Broadway, New York. 

THE NEW CROTON AQUEDUCT.- UARBo.LIC ACID.-AN I�T ERESTING 
Detailed description of the great aqneduct now being paper .by Ii rank French, M .D . . treatllll; of �he hls�ory of 
constructed to increase the water supply of New York carbohc acid, the mode of manufactuTlng It. and I�B us.es 
(''1ty. and also of the great dam which it Is proposed to as a tberape�t1c agent, .anresthetfc and dentifrice, l�S 
build across the Croton River. at Quaker Bridge. With etreet upon anl�al Orll8nIsmS, and the !l'ntIdotes for jt In 
engravings and a map. Contained in 8CJK'l" TIFIC AMERI- cases of poisonIng. Contained in SCIEN TIFIC AM.ERICAN 

OAN SUPPLEMENT, No. 55S. Price 10 cents. To be SUPPLEMENT, No. 43!'!. PrIce lU cents. To be had at 

Building Plans and Specifications. 
In connection with the publication of 

the BUILDING EDITION of the SCIENTIFIC 

AMERICAN, Messrs. Munn & Co, furnish 
Plans and Specifications for Buildings of 
every kind, including Public Buildings, 
Churches, Schools. Stores, Dwellings, 
Carriage Houses, Barns, etc. In this 
work they are assisted by able and ex­
perienced architects. 

had at this 01llce and from all newsdealers. I this office and from aU newsdealers, 

PAT E N T S .  E P P S , 

C R AT E F U L-COM FOR T I N C .  

s 
MESSRS. MUNN & CO .• In connection with the pnbli· catIon of the ScrlllNTIFIO AMERICAN. continue to ex­amine improvements. and to act as SOlicitors of Patents for Inv.entoFs. 

�!:n:�� bn':,"�n�:.;:e!n���,::le�nk'1C:o�� preparatlOn of Patent DraWIngs, Specitlcations, and the prosecution of AppJications for Patents in the United States, Canada, and Foreign Countries. Messrs Munn & 
C O C O A  

�gr �����!�'!Ys�h�£���:�����i����;,�:�sa;31i��� on Infringements of Patents. All business intrusted to them is done with special care and promptness, on very reasonable terms. 
t .. tnrn":'fuWT�f�':::!'a:r.:': .:'�o��aff,,�e��s a.rJ'dl�':}!?ro co� cure them ; directions concerning Labels, COPyrig�tS. Designs, Patents, Appeals. RAissues. Infringements, As­Signments, Rejected Cases, Hints on the Sale of Pa­tents, etc. We also send, free of clutrge. a SynopsIs of lforeign Pa­tent Laws, showing the coot and method of securing patents in all the principal countries of the world. 

lIIfJNN ok CO., Solicitor. ot Paten'., 
361 Broadway, New York. 

BRANCH OFFICES.-No. 622 and 624 F Street, Pa,. CUlo Building. near 7th Street, WaahiDiton, D. C. 
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