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weighied.  This was done at several points in cach deposit.
and having already dctcrmmcd the. extent of the deposit it was
an- easy. matter to est:m;xtc the ofe in sight in each.

‘By this ‘mecthod it is: belicved that a very reliable estimate
cf the quantity of ore-in the lake ivas obtained ; certain it.is
that the cstimate made by the wntcr differs matcnally ~from
those that had been; made- by other means, It must be added
in conclusnon, that this Jake-mine.is something like the wndow’s
cruse-of oil of.which ive read in Holy Writ—the supply is’ bemg
constintly rencwcd Vast. amounts of iron still-exist in thc
surroundmg -sands. chcmble acxds are formed from. the.de-
cay of cach year ‘s, vegétation, and- cach ycarvthe drainage- car-
ries ihto the lake 21d: deposits there a large-amount of iron.
This is no mere theory ; one can aclually sce the dcposmon of
the ore along the-margin, and, moreovér,'it is found in actual
working ; if 2 certain spot be worked out it will in a few years
again yield ore in paying quantity.
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HHOW TO MAKE A SIMPLE STEAM CALIORIMETER.*

BY M. THOMAS PULLAN.

In tbesc latter days of keen competition, it is desirable to take,

every advantage, and to correct all sources of loss from whatever cause,
The fact that many boilers,. pamculaﬂy when forced or overwarked,
produce wet steam), is well known, but the amouat of this. moisture, or
even the fact of its existence, is not always easxly dctcrmmed

Maay engineers haye not access to the expensive instruments for
determining the same, and in.view of this last fact, 1 berewith submxt
a short description, with sketches, of a very s:mplc“ thrommg“ calor-
imeter, which any engincer may.construct for himself; at’ the nominal
expense of a few pipe fittings'and a steam thermometer, whicti may be
purchased for a couple of dollars.

Fig. 1 shows the. calorimeter assembleq in :position for use, con:
nected.to a steam pipe; whcn poss:ble it. should be conrnected toa ver-
tical.pipe, as shown. Thc body of the instrament rsay be, made of-a

1-inch. T ﬁmng. into the top of uhxch is. scrcwed the bushing, B (Fig.
2}; into the bushing, B is ﬁtted the thermomecter tube; 7', which is
made of brass, turned down, as -shown, suf_!ic:ently thin to readily
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transmit-heat; and ths moath of the tabe. 35 somewhat cuppcd The
steam pipe'S, made of }4 inch pipe. is. thtu.ded sn!ﬁcw:ntly long;:so0
that after having béen sérewéd into-the bnshmg. D, it will accommo~
date a-34.inch cap, C, which is'screwed ‘on “the- end, making-a stéam-

tight 3¢ pxnt withi the bashiag, D, Tato the centre of the cap is drilled 2
small hole, about % inchin dmme{er. couttersudk on both s:dcs. the
function of which is to *throttle * “the steam.

‘Careshotld be taken in.obtainiag, as near as.possible, the best
specimen of steam in the supp!y pipe. so itis advisable to connect up,
as showan in Fig. 1, by jusérting the fced pipe, S, the end of wh\c‘h is
pcrfora!cd. into thie centre of the supply plpe. Ifi itis snmply sCrewed
in, asi3 ordmanly done, soms of the condensed steam, whxch invari-
ably exists, would, in trickliog down the side, eater the calotimeter and
cause an ervor. ‘The exhaust pipe, which lculv, {rom the bottom of tho
instrument, may be of. any coovenient: !engtb th 2 sho-:.s oiber
views of the thermometer tabe and thtoulmg nozzlz.

This type of calorimeter,.termed. *“throttling,” was developed by
Prof. R. C. Carpenter, of. Cornell’ Umversﬂy. aad .the principle-upon
which it operates is as follows :

Some of the heat contaiued in high. pressure -steam s hbcm!cd
when tho pressure is ‘lowersd; and. that heat is utilized in: evaporatiog.
any waler the steam may. eonta:n, and in raisng the temperature of the
stcam abcvc that dug to-its: pressnre. Thas, for cxamp!e. the- toul
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heat in 1 1b. of steam at.8o 1bs. absolute pressure is 1,177 B. T. U,
{Britisb Thermal Units), and that in 1 1b. at 20 lbs. absolute pressure
- a
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is 1,151 B. T. U. ‘I, now. steam werc allowed to expand without
doing work on any body-except nself from 8o 1bs. to 20" Jbs. pressure,
26 B. T. U. would ‘be liberated- for each pound. of stéam. Since, at
20 1bs. pressure 954 B. T. U. are rcquxrcd to evaporate x 1b. of-water.
we should bave additional heat sufficiént to .evaporate 26--954, of
.027.1bs.

Now, if the original steam contained less than. 2.7- per cent. of
moistare, a thermomieter placed in the steam wonld show a tempera-
ture higher than that duc to a pressure of 20 Ibs., which is 228° F. In
such a éase it would be possxble to compute the percentage of moisture
in the steam; but. if-the steam contained more than the above per-
c=tage of miisture,.the heat would not be sufficient to evaporate it,
and the rcadmgof the {hemomctcr would be equal tothat nfthe boiling
point of the given tempetature ; thus no-computation of the moisture
cootained in the steam eonld be possxble That is, a throttlisg calofi- |
meter cannot be used if the steam contains much over 2.5 per cent. of
moisture, but it .is .very convenieat .and accurate within its limits of
operation.

To operate-the instrnment, connect up as shown and: 6ll the
thermomeater tubs iwith some heavy oil; cylinder ml{prob\a‘bly being.the
best. .Now, baving inseried the thermomieter, open-the valve aad allow
steam- to flow uatil the temparatnrchas become constaat, which wxll.
bebut a short while; wben ihc coaditions are such, read the’ thermome-
ter, the operation lhcn bexu eomplcte

‘The quality of tbc steam mny be-then readily found by sibstitut-
Iag in the followiang formnla H

Q=(H-S+48 (T—zx:)]—-L where Q= quality of steam; Ha=
total heatat atmospbcnc pressure ;- S=temperatare of steam in boiler
at abso]ute pressure- (gauge pressare 414 7 1bs); T=temperature ob-
served in calorimster, that is, reading on thermometér ; L= iatentheat-
of steam ia boiler at absolute pressace.

Values of H, S and:L,may-be.found by consulting:steam tables -
found in all mcch:.mwl handboob .and are-also furnished gratis by
some builders -of baxlcrs "The percentage-of moisture is, ‘of conrsc,
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SAFET'Y'VALVE PROBLEM.

Inour July issue we printed a soluuon of 2.-safety valve problem
in which the weight wqmmd on the -lever was: incorrectly stated.
The conditions -wera: lever, 36- inches; diameter of valve, 3 inches 5
fulcrum,.3 inches; pressure 125 lbs. The rcqmred wcight on the lever
is 73.625 Ibs. The formula for solving such problems is :—-

Arca of valve w A = 7-068.

‘Length from fuleraim to weight = L = 36"

Length from fnlcrum to valve ==} =2 37,

Weight of ball.=:

Load on safety \ulvc = area:X pressure.

Steam pressure = 325 1bs.=p.

chght of valve and fever.not taken into accaunt. .

W A xpxlt
A
W= 7.068 X 1235 x 3
35
W= 73.625 1bs.



