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A XINDERGAR� TEACHING DEVICE. i�g in the' thro.at, at the same time pushing the saw 

An exceedingly simple educatio.nal devjce, a.d@.pted fo.rward as the ro.tatio.n of the disk co.ntinues, the 
fo.r use in the kindergarten method o.f instructio.n, is yielding frame swinging upward acco.rding to. the 
S;ilOWO in the illustratio.n, and has been patented.by Mr. do.wnward mo.vement o.f the die. The distance o.f the 
Jo.se Gallego.s, o.f Ocos, Guatemala, C. A. A light cylin- die from the center 6f the crank disk iii such that at 

'GALLEGOS' DEVICE TO TEACH ARITHMETIC. 

drir.al case, with a glass front, is divided by radial ribs 
into numero.us co.mpartments o.pen at their inner ends, 
where there is a 3entral recess, in which is placed a 
circular pocket. This pocket is revo.luble by means o.f 
a kno.b or handle at the back o.f the case, as sho.wn in 
the sectio.nal view, Fig. 2, and has in o.ne Hide a slo.t to. 
permit the balls to. pass through, o.ne by o.ne, into. the 
several co.mpartments between the ribs. By permit
ting o.ne o.r mo.re balls to. pass thro.ugh the slo.t, as 
sho.wn in Fig. 1, the pupil may be taught to add and 
multiply as the balls are distribut
ed; counting being taught as the 
balls are dro.pped o.ne by o.ne 
through the slo.t. The device is 
also designed to. serve to. so.me ex

·tent to amuse small pupils. 
••• 

A .ACRID FOR FINISHING SAWS. 

every revo.lutio.n the saw blade will be mo.ved fo.r� 
ward a sufficient distance to cause the !'lie to engage 
the next tooth on the succeeding revo.lutio.n, the die 
in each case exerting a ro.lling pressure alo.ng the top 
edges o.f the to.o.th, in the base o.f the throat, and up 
o.n the fo.rward edge o.f the succeeding tooth . 

... I." 

A GOLD AND SILVER UFHING ESTA1ILIBJI'IlENT� 
An exhibit in the German d�partment o.f the Mining 

building highly pleasing to. the eye, through its refined 
elegance, is the pavilio.n o.f the Deutsche Go.ld u. Silber 
Scheide-Anstalt, vo.rm. Roessler (the German Gold and 
Silver Refinery, late Roessler), Frankfo.rt-o.h-the-Main, 
lo.cated o.n the main aisle dividing the building from 
east to west. The large sho.wcase is entirely co.nstructed 
o.f walnut with go.ld o.rnamentatio.ns, the chemicals, 
etc., manufactured by the co.ncern and its branches be
ing shown to. the right and left in large glass cases, I 
while the backgro.und is fo.rmed by a plastic and pic
to.rial representatio.n o.f the different establishments. 

Well executed mo.dels o.fthe wo.rks and-the central 
o.ffice in Frankfo.rt-on-the-Main and o.f the desilveriz
ing establishment at Ho.boken, near Antwerp, are 
mo.unted in the fo.regro.und. To. the left is seen the 
Mediterranean port o.f Mazan-o.n, in the Spanish pro.
vince o.f Cartagena, with �esilve:r4ead o.re smelters. o.f 
theCo.mpania Metalur� de Mtizarro.n, the Spanish 
branch o.f the' co.ncern,: To. the right, the painting 
represents the Bergstrasse in Odenwald. with the 
quinine factory Auerbach and the ruin o.f the o.ld castle 
o.f the same name. . The azure blue' o.f the Mediter· 
ranean, with its �rig�t sky o.verhead. t�e brilliant col-

liii ·a.hd::Vfemia>�·AIFtheseestablishments !Ve named 
o.n the bo.rder of the sho.wcases. 

'. �,.-., -, 
A JDVIOZ � TltACH BPEI.I.IWa. 

This is a cheap and simple devioe, wh4ith -7" 
easily carried in the pocket. It co.nsjsts of a ..... ... 
light frame, flush with the back side o.f which'�" 
serted a glass, while its top or o.uter po.rtio.n h .. � 

GALLEGOS' DEVICE TO TEACH SPELLING. 

edges adapted to. inclo.se a slide blo.ck designed to. be 
mo.ved alo.ng o.ver the glass. The device may be ap
plied to. wo.rds o.r numbers upon a book o.r any o.ther 
surface, so. as to. co.ver a po.rtio.n and expose o.ther po.r
tio.ns, dividing the Wo.rd into. syllables and letters, 
as may be desirable in teaehing small children, o.r ex
posing successive figures as may be advantagt'o.us in 
teaching the reading o.f numbers. 'Cpe impro.vement 
has been patented by Mr. Jo.se Gallego.s, OCo.s, Guate
mala, Central America. 

An Adhesive Cement. 
Equal pro.po.rtio.ns o.f gum tragacanth and tapioca 

are ground to.gether and heated 
with water at abo.ut 70° Fah., after 
which there are added abo.ut 50 
per cent o.f gum ho.g and an equal 
amo.unt o.f starch, and the who.le 
mixture heated at fro.m 70°-120' 
Fah. The cement thus produced 
is said to. be superio.r to. any hith
erto kno.wn fo.r the require�nt o.f 
silk and co.tto.n manufacturers, cali
co printers, book binders, hat and 
boo.t makers, etc. 

••• 
AN I.PROVED BALA.NCED SLIDE 

, VALVE. 

A new metho.d o.f finishing saws, 
with a machine adapted to. facilitate 
the work, fo.rm the subject o.f a pa
tent recently issued to. Mr. Tho.mas 
J . &; Lollis. o.f Cado.tt. Wis. , It is 
des�ed by this means' to. prevent 
the. cracking of the saws by re

mo.ving".tbeir�harp edges, destro.y
ing the cro!lS creases, and breaking 
up and remo.ving the case-harden
ing made. by the emery wheel in 
grinding the teeth. The saw is 
held upo.n an anvil o.n the fro.nt 
side o.f the frame o.f the machine, in 
such a position that each tooth may 
be engaged by a die in the shape o.f 
a pin projecting fro.m a crank disk, 
a,ii' sho.wn in the illustratio.n, the 
pin�shaped die having a gro.o.ve in 
its wo.rking edge whi,ch straddles 
the to.p edge o.fthe tl8.W tooth. The 

THE COLUMBIAN EXPOSITION-A GERMAN ·GOLD AND SILVER REFINERY EXHIBIT. 

The valve sho.wn in the illustra
tio.n, recently patented by Mr. 
Geo.rge S. Neeley, o.f Pacific, Mo.., is 
o.f very simple and durable co.n
structio.n, and is designed to. reduce 
the frictio.n" to. a minimum and 
utilize the steam to. the greatest a,d
vantage. Fig. 1 is a sectio.nal view 
sho.wing the valve in po.sitio.n o.n a 
steam chest, Fig. 2 being a pla,n 
view. The po.rts o.f the valve are 
mo.ved by the valve stem to. alter
nately co.nnect with the ports a,t 
either end o.f the cylinder, the valve 

crank disk is held o.n a transverse shaft mo.unted in 
a slightly swinging' frame, which has its fulcrunu)Il_the 
main driving shaft, the shaft frame being yieldingly 
held o.n the m,ain frame o.f the machine by a spring 
co.nnecting it at o.ne end with the base o.f the ma
chine. 'A laterally sliding pinio.n and clutch o.n the 
main driving shaft affo.rd the means o.f causing the 
ro.tatio.n o.f the crank shaft as desired o.n mo.ving a 
shifting lever. With the saw held in positio.n, as 
shoWn, the rotatio.n o.f the crank disk mo.ves the die 
in co.ntact with the to.p edge o.f the saw tooth, the 
die ro.lling o.ff thereo.n and finally engag�g and roll-

ST. LOUIS' SAW FINISHING MACHINE. 

o.ring o.f the so.uthern landsCape, and the mo.re so.mber 
hues o.f the Hessian Mo.untains, all co.mbine.to. produce 

"striking effect anI tlj �ve the exhi9its, o.th�Wise 
o.f a strictly co.nimercia\ Character. . . . . " , 

The German gOld and �iiver refinery o.f. the co.mpany 
refines abo.ut 9,000,000 o.unces gold and !lilver during a 
year, and its to.tal sales in '1892 amo.unted to. 10,000,000 
o.unces silver and 200,000 o.unces go.ld. The chemical 
wo.rks o.f the co.ncern have a large o.utput o.f nitrate o.f 
silver, chlo.ride o.f go.ld, cyanide o.f potassium, metal 
o.xides, and o.ther chemicals fo.r pharmaceutical and in
dustrial uses. Their ceramic department manUfactures 
liquid bright go.ld and many hundred shades o.f o.ver
glaze and uriderglaze co.lo.rs, the to.tal sales o.f co.lo.rs 

I 
and chemicals being mo.re than 14,000,000 marks per 
year. The year's pro.ducti9n o.f the quinine facto.ry 
Auerbach is o.ver 2,000,000 o.unces o.f quinine. 

A flat sho.wcase in fro.nt o.f the mo.dels co.ntains reo 
fined go.ld in ribbo.ns and grain silv;er to. toe value o.f 
many tho.usand do.llars. In ano.ther caSe the Roessler 
& Edelmann's new desilveri:dng pro.cess is demo.nstrated 
by a series o.f pro.ducts. This patented process, which 
intrqpuces the aid o.f alu�um in the o.ld zinc desH
verizing process, is fo.r the first time exhibited in any 
wo.rld's expo.sitio.n. A pamphlet describing fully the 
process points o.ut as its principal medts the saving o.f 
time and material It is in use in the abo.ve named de
iilverizing wo.rks in Ho.bo.ken, near Antwerp, where 
a,bout 67,000,000 po.unds o.f lead, 4,000,000 o.nnces o.f sil
ver,and 3.000 o.unces o.f go.ld are yearly pro.duced . 
. The Roessler & Hasslacher Chemical Co.mpany, an 

:it.dependent . New Yo.rk corpo1'8.tio.n, with wo.rks in 
'Perth Amboy, N. J., who.se prodUcts were described 
in a recent issue, is the American branch o.f the Fr8.nk

. fort co.neem. &mhard Roe8lllet· & Co.. a�d Louis 
Boem.er" 00. are the branches 6f the concem in Bet-
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po.rts diverging fro.m a commo.n port registering at all 
tilnes with a port in a pla,te held loosely o.n the to.p o.f 
tQ�valve. On this plate is a ho.llo.w pisto.n fitting steam 
tillt in a cylinder in the cover o.f the steam chest, the 
upper end o.f the cylinder being clo.sed by a co.ver 
thro.ugh which extends the steam supply pipe, while 
oli the under side o.f the co.ver is a spring pressing o.n 
the ho.llo.w pisto.n, to. ho.ld it in co.ntact with the plate. 
The area o.f the pisto.n is abo.ut o.ne-fifth mo.re than 
that o.f the po.rt in the plate, and, while �ll the steam 
passages are very direct, it is designed that .. by the in
terpositio.n o.f the plate between the ho.llo.w pisto.n and 
the slide valve, the latter will be" sufficiently co.unter
balanced to. insure easy running, with the least pos
sible frictio.n. 

NEELEY'S BALANCED SLIDE VALVE. 



The Malleability oC Iron .• 

The mill manager of Messrs. W. Hallam & Co., of 
the Upper Forest Tin Works, near Swansea., succeeded 
in making a s4eet of the finest appearance and thin
ness that has ever yet been seen by mortal eye. The 
iron trom which the sheet was rolled was made on the 
premises. It was worked in a finery with charcoal and 
the usual blast; afterward taken to the hammer, to be 
formed into a regular fiat bottom; from thence .con
veyed to the balling furnace, and when sufficiently 
heated, taken up to the rolls, lengthened, and cut by 
shears into proper lengths, piled up, and transferred to 
the balling furnace again; when heated it was passed 
through the rolls, back again in�..?�he �allinS' furnace, 
and when duly brought to the proper pitch was taken 
to the rolls, and made into a thoroughly good bar. ' 

It was then taken to the tin mills and rolled till it 
was supposed to be thinner than 23 grains, afterward 
passed through the cold rolls to give it the necessary 
polish, and it stands on record as the thinnest sheet of 
iron ever rolled. The sheet in question wa.s 10X5� 
inches, or 55 inches in surface, 
and weight but 20 grains, which 
being brought to the standard 
of 8X5� inches, or 44 surface 
inches, is but 16 grains, or 30 per 
cent less than any previous effort, 
and required at least 4,800 to 
make one inch in thickness.
Paper Maker's Journal, Eng
land. 

••••• 

Great CIl'cle Salling. 

The ad vantages to be derived 
from sailing upon the arc of a 

,ireat circle are described in the 
(North Atlantic Pilot Chart for 

July, issued by the United States 
Hydrographic Department, as 
follows: 

It is too common a practiqe 
among mariners to accept the 
straight line of the Mercator 
chart, i. e., the rhumb line, as a 
direet route. The rhumb line, 
in itself, offers the single advan
t8#e of a true course (technical
ly, so called) which is constant; 
but tbis is more an imaginary 

_ thana_real advantage, because 
the true courB!'l must frequently 
be corrected for the magnetic 
variation,;and t h e  ori g i n a l  
rhumb is never strictly main
tained over long distances. 

Although the chart serves to 
direct a vessel's course and to 
mark her progress, the vessel 
herself actually sails upon the 
surface of the sphere. When her 
course is shaped by the rhumb, 
she approaches her port in a 
roundabout way,in reality never 
heading for her port until it is 
in sight. The rhumb line of the 
sphere is a spiral, which has the 
property of making a constant 
angle with the meridians, Upon 
the Mercator chart it projects as 
a straight line, anlthus presents 
a false appearance of minimum 
distance. 

seen that a ve�el, in pnrsuiDg a great circle ronte,' PracUeabWt:r oC '1nerealled TracUve Power on the 
practically sails npon a series of short rhumbs clOsely ' l'fe* YoHt :Ble .... ted Rallroad 8tr.ctaJ'efl� 

approximating a great circle. . The experience of the "Alley " elevated road in 
The distance saved by a gr�aiJlei1'Cle route, as com- Ohicago shows very conclusively, says the Railraad 

pared with a rhnmb route, varies greatly, according to (}azette, that six, seven, and even eight-car trains are 
conditions. Between Yokohama, Japan, and Cape readily handled, so far as loading and nnloading are 
Flattery, Washington, it is 268 nautical miles; from concerned, whenever thep�tforrp.s are made of snit
Belle Isle to Malin Head it is orily 36 miles, the total dis- able length. This is practically a demonstration that 
tance being only 1,692 miles. the capacity of existing elevated roads can be increased 

• I.' • 

IlIPROVED CIRCULAR AND ELLIPTICAL BORING 
KJ.Cmn. 

We illwltrate ftomBrtpfl,eering a oircular and ellip
tical boring machine constructed by Messrs. G. & A. 
Harvey, Albion Works, Govan. On the npper surface 
of the main frame or standard, which is of box section, 
there is bolted a slide or bed having planed V's and 
carrying a belt, cone and spur-driving gear. On the 
front of the bed there is fitted a saddle with a bearing 
for a sleeve, through which passes the boring spindle, 
which is 8 inches in diameter. On this sleeve a wonn 

materially by hauling. a greater number of .cars at the 
hours when more �ty is needed. 
! In Chica!tO; for inS_ce, tl1e number of trains that 
can be sent ont f:i6r4 CODgJ-eB8 .Street in an hour is 
limited to thedelivery6f a !!f:ngle stnb terminaL The 
headway so far has been abOut' 2Kminutes. With a 
six-car train this fl.Ccommodates about 000 passengers 
each 2%, minntes, or 14,400 paSsengers an hour. With 
eight-car trains it would be 19,200 passengers an hour. 
The only extra cost of hanling the greater number of 
passengers lies in the increased number of guards on 
the trains and some additional expense for fnel. The 

increased fuel used is not in pro
portion to the increase in train, 
being much less; so that the 
total train expense per passenger 
is materia11y decreased by nsing 
the longer train. The resnlt 
then is a decrease in train ex
pense per passenger, and in
crease in total capacity by nsing 
more cars per train. 

To make 1;4e same time over 
the road thiS reqnires a heavier 
engine, as elevated railroad mo
tors are, as a rule, worked to 
'their full capacity. In Chicago 
their capacity is abont seven 
cars per train. So far as the 
structure is concerned, it is not 
strained practically any more by 
a longer train than by a short 
one, except perhaps on curves; 
but as the trains are allowed to 
fioat ru;,onnd the curves at a 
slow speed, probably no greater 
strain would be produced there. 
The limit of train length with 
the present form of steam motor 
lies in the limit of weight that 
<;lan be made available for ad
heMon on the loeomebi, e: . Tbe---
locomotives in New York weigh 
about 47,000 pounds; in ChicagO 
abont 58,000 pounds. If aU of' 
the weight of the Chicago en
gines could be made available 
for adhebion,_ the locomotives 
would be sUfticiently pOwerful 
to hanl at least nine cars per 
train. The steam snppJyis quite 
sufficient on those engines for 
the increased work that wonld 
be demanded. As the engines 
are designed, they have trucks 
nnder the tank which carry 
about 18,000 ponnds, or nearly 
one-third of the total weight.
This weight is useless for ad
hesion, and is, in fact, a, dead 

. weight tluit has to be carried 
without serving any really use
ful purpose. 

A glance at a globe, or at a 
thread stretched across its sur
face, makes it apparent that the 
shortest distance between any 
two places upon the surface of 
the sphere is along the great cir
cle which joins them, and that it 

IMPROVED CIRCULAR AND ELLIPTICAL BORING MACHINE. 

This explains the preliminary 
facts relating to the point we 
wish to bring out, which is that" 
the existing elevated railroad 
!!tructnres could be made to 

'carry much longer trains by a 

is only while maintaining her great circle course that 
the vessel heads for her port as if it were constantly in 
sight. Except when sailing along a meridian, or the 
equator, the true course upon a great circle changes 
gradually with the advance of the vessel, but so slowly 
that in practice a new course need be set only for each 
100 or 200 miles of distance made good Since the great 
circle course for any position of the vessel is quickly 
found, the necessity for a change of course may be 
easily investigated. 

Wheu a greatcircle route is to be taken, the whole 
route should be projected upon the sailing chart, either 
by a continuous line or by frequent points, that it may 
be examined for general direction, obstructions, meteo
rological conditions, etc. When a vessel falIs orr the 
original great circle, she should not attempt to regain 
it, for the shortest disil!l:nce then is upon the great ciJt,. 
cle that jpins her positioIi to her place of destination. 
Her CourSe is always the great circle courae at her 
actual. mtion. In general, it will i!nftlcetor I!BJ.ling 
vesselS tA �pe courses as nsna]" _foqo�g the:�peral 
directipi;l'of .tAe .. original,�t !lirCle 88 proJeetoo., ,but 
it is preferably for fast steamers to ascertain the exact 
grea� circle courses. From what has been said it Ja 

'p r o p el' arrangement of the 
weight of the locomotive. Before radical steps are 

taken, if ever they are, to modify existing structures of 
elevated roads, it should be seriously considered 
whether longer trains would not be m,�re profitable 
than the flve-car trains now r1Ui. 

• 'e, • 

and bevel wheel are securely fixed, the former gearing 
into a bevel pinion on the end of the spur wheel shaft, 
the motion of either driving arrangement being con
veyed direct from three-stepped cone or double gear, 
as desired. The spindle carries a donble-ended tool 
slide having 8� inches in vertical travel, the tool boxes 
of which are movable horizontally for boring diame- Sodden Death to FUeL 

ters from 3� inches to 60 incqes. By using one tool "Come inside a minute," said a Fourth Avenue 
box and giVing motion alon� the slide to the saddle by dealer in pianos, yestetday afternoon. "I have illS
means of worm, worm wheel, disk and connecting covered the greatest fly trap on earth and I want to 
bars, holelt may be bored"vilrying from a complete shq,w it to yon." He led tqe way to an instrument at 
circle to thbse of an elliptical form, whose transverse th, rear ,of the store onwhicl1 was a newspaper. On 
and conjugate diameters have not more than a dift'er- th�' paper had been placed 'a bunch of sweet .�as. 4.t 
ence of 7 inches. The spindle is connterbalanced by least a thousand dead fliei! were lying on the �per 'in 
lever and weight, und has 14 inches vertical travel by the im�edia.te ,vi�iility of the bunch offtowel'll ...... 
hand or self-acting feed when the double-ended slide is thi-ew these- hate by. chance," he collt!.Duell, " a,nd. . in 
removed. On the npper tool slide there is fitted a com- abc>ut ten minutes I happened to notice thateveryfty 
pound table adjustable by hand by means. of screws. that ar�hted on theftowel's died in I!o'yety sb9rt tim'e,,, 
The npper tableJs furnished with ,L-slots for !securing E� � he' spqlte � num�r of tliei�ts which ha4 
the work required to be operated npon.. . '  stQpped f.9 Bilct,:tlle deadlysweet :bad ti)pi>�over 

• 'e, • dead. . They _ted with' their usual b1liz, stepped 
By mixing a saturated solution of carbonate of soda mom,entarily, 'gniv'ere(i in their .legs,fill.pped 'tbeir 

with ordinary carmine ink, red lineil may be suoOe88-' WUigs weakly several times, and then gave up the 
tully �wn on blue prints. 

. 
liPost.-� JoUmaZ. 
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