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To all whom it may concern: |
Be it known that I, RoLLA C. CARPENTER,
a citizen of the United States, residing at

Ithaca, in the county of Tompkins and State
of New York, have invented certain new and
useful Improvementsin Separating-Calorime-
‘ters; and I do hereby declare the following
to be a tull, clear, and exact description of the:
~ 1nvention, such as will enable others skilled
in the art to which it appertains to make and

use the same.

used for determining the percentage of mois-

ture present in the steam, and particularly to
separating steam-calorimeters and to a sep--

arator particularly adapted for use therein,
and which produces a very thorough separa-

tion of the moisture from the steam.

1Lhe calorimeter herein described is a modi-

»

ing-calorimeter shown and described in Let-

ters Patent granted to me on March 21,1893,
| In that calorimeter steam is

Ppassed through a separator in which the mois-
ture present in the steam is separated there-
from, and thismoistureiscollected, drysteam
from the separator passing into a condensing-.

chamber, where it is condensed and collected.
By measuring the relative quantities of mois-

 ture and of condensed steam it is then pos-

sible to determine the percentage of free mois-

ture present in the steam before it entered
the calorimeter.

In my present calorimeter
I have improved the construction of the sep-
arator, and have provided a more simple,con-

‘venient, and easy method of determining the
‘quantity of dry steam which passes from the

calorimeter and which does not require a con-
densing-chamber to Le used with the calo-

rimeter, so that thereby the instrument is
rendered much more compact and portable.

Myinvention therefore consistsin the novel

quantity of dry steam passing from the calo-
rimeter, and in the novel combination, con-

struction, and arrangement of the parts of |

the apparatus. o | -
The objects of my invention are, first, to

fication of and improvement upon theseparat-

provide aseparating steam-calorimeter which

shall produce, as perfect as possible, separa-

tion of the moisture from the steam; second,

to provide improved means for determining
the quantity of dry steam passing from the
calorimeter, by which the quantity of such

dry steam may be measured more readily
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than has heretofore been possible, and, third,
to provide a separating steam-calorimeter,

which shall be more compact, simple, and

| -~ | portable than the calorimeters heretofore
My invention relates to steam-calorimeters

used. 'These objects are attained in the calo-

rimeter herein described, and illustrated in

the drawings which accompany and form a
part of this application, in which the same
reference-numerals indicate the same or cor-

responding parts, and in which—

- Figure 1 is a central vertical section of the

calorimeter, and Fig. 2 is an enlarged detail
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section of the perforated separating-cupused

in the separator to obtain more complete sep-
aration of the moisture from the steam.

In my present calorimeter, in order to de-

70

termine the quantity of dry steam passing

through the calorimeter in any given unit of

time, I have availed myself of the well-known
fact that the-quantity of steam at any known
pressure passing through an orifice of known -

area within any given unit of time may be

calculated with great accuracy. In my pres-
ent calorimeter I cause the steam leaving the
separator to pass through an orifice of known
‘area, and I attach to the calorimeter a pres-
-sure-gage, showing the pressure of the steam
Since
the quantity of steam passing through this
orifice in any given unit of time will always

before it passes through this orifice.

bear a definite known ratio to the pressure
of the steam, I graduate this gage to show
the quantity of steam passing through the
orifice within the selected unit of time for the

various steam-pressures which may be indi-
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cated by the gage. It istherefore possible at B

‘any time to read directly from the gage the.

quantity of steam passing through the orifice
of the calorimeter within the unit of time:

My calorimeter, like most steam-calorime-
ters, is designed to be connected to the main
- steam-pipe or other source of supply of the
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steam to be tested, and a small portion of the
steam from this pipe is passed through the
calorimeter and thence into the atmosphere.
In the drawings, 1 is a tubular casing con-
stituting the outer casing of the calorimeter.
2 1s a second tubular casing within the cas-

g 1, and which constitutes the separator,

having within it a chamber 3, in which the
separated moisture is colleected. The cham-
ber 4, between the casings 1 and 2, consti-
tutes a steam-jacket, which by surrounding
the casing 2 prevents condensation therein,

“which, did it take place, would cause the calo-

rimeter to show an abnormally high percent-
age of moisture in the steam.

5 1s a tube forming a part of the top of the
casing 1 and projecting downward into the
Iinterior of the casing 2 for a short distance
and through which steam is admitted into the
calorimeter, the admission of steam being con-
trolled by a valve 6.

The tube dis provided with a deflector-plate
7, which covers the top of the casing 2, leaving
but a small space for the passage of steam,
and serves to prevent moisture which may
condense at the top of the casing 1 from en-
tering the chamber 3, and also causing the
steam to pass through a narrow slit at right
angles to its direction of movement to produce
separation of the moisture from the steam.

8 18 a small orifice at the bottom of the cas-
ing 1, through which the steam from the steam-
jacket may escape.

J 18 a pressure-gage connected with the
steam-jacket, which, as before explained, is
sraduated to indicate the quantity of steam
passing through the orifice 8 at each steam-
pressure which may exist within the jacket 4.

10 1s a gage-glass connected at the top and

bottom with the chamber 3 and having at its
lower end a drainage-cock 11, by which the
gage-glassand the chamber 3 may be emptied.
By the side of the gage-glass-is a scale 12,
which may be divided to showthe quantity of
water presentin the chambers and gage-glass
10, and to facilitate reading from the seale
there may be mounted upon the gage-glass a
sliding marker 13.

14 18 a cup suspended within the chamber
3 and surrounding the tube 5. It is open at
the top and its bottom and sides are perfo-
ated, the perforations in the sides being
formed Dby bending inward portions of the
side of the cup, soas to form projecting burs,
which will engage the moisture carried up-
ward along the Slde of the cup.

The operation of my calorimeter is as fol-
lows: The calorimeter being connected to the
malin steam-pipe or other source of supply of
steam to be tested, steam ig admitted through
the tube 5 and passes downward into the cup
14 and thence upward into the steam-jacket
4, through the narrow slit between the top of
the casing 2 and the deilector-plate 7.

4 the steam is thus compelled to make two
abrupt turns. 'The inertia of the moisture

Inits
passage from the tube 5 into the steam-jacket

575,391

' being greater than that of the steam the ef-

fect of this change of direction of the flow of
steam is to throw the oreater portion of the
moisture directly downward through the per-
forations in the bottom of the cup 14 into the
chamber 3, while a portion of the remalning
moisture is carried against the sides of the
cup 14 and 1s ca,uﬂ'ht by the burs in these
sides, by which 1t is thrown back to the bot-
tom of the cup oris caused to pass out through
the perforations in the cup into the chamber
3. The moisture all falls into the chamber 3,
however,thesteam rising and passing through
into the steam-jacket 4. If any moisture be
carried by the steam past the bursof the cup
14, it will be thrown up against the deflector-
plate 7 and will trickle down into the cup 14,
so that no moisture can be carried over into
the steam-jacket 4. From the steam-jacket
the steam passes out through the orifice 3 into
the atmosphere, and, if desired, may be led
away to a convenient point, the casing 1 be-
ing provided with a nipple for the attach-
ment of tubing for this purpose. DBy noting
the rise of the water-level in the gage-glass
10 within a selected unit of time the quantity
of moisture which has been collected in the
chamber 3 within that time may be read from
the scale 12. The reading of the pressure-
cgage shows directly the amount of dry steam
which has passed from the calorimeter within
the same unit of time, and from these two
guantities the percentage of the moisture

present in the steam may be determined.

It 1s evident that the perforated cup 14 may
beused in other types of separators than sepa-
rating-calorimeters alone, and I do not limit
myself to the use of such perforated cup in
separating-calorimeters alone.

Having thus completely described my in-
vention, what I claim, and desire to secure by
Letters Patent, is—

1. In a calorimeter, the combination, with
a steam-separator, means for collecting the
moisture separated, and an orifice through
which the dry steam escapes, of a pressure-
cace connected with the calorimeter and
adapted to indicate the quantity of dry steam
flowing through said orifice, substantially as
desecr 1bec1

2. In a ealollmeter' the combmatwn with
& steam-separatm; means for colleetln_ﬂ‘ the
moisture separated, a steam-jacket surrmmd—
ing said separator and arranged to receive
thedry steam therefrom, and an orifice in said
jacket through which the dry steam may es-
cape, of a pressure-gage connected with said
jacket, and adapted to indicate the quantity

of steam flowing therefrom, substantially as

described. |

3. In a steam-sepm*ator the combination,
with a separating-chamber, open at one end
and a steam-pipe projecting into the open end
of said chamber, of a cup fitting into the end
of said chamber and inclosing the end of said
steam - pipe, having perforations through
which moisture may pass into the separating-
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chamber, and having in its sides projecting

burs arranged to eatuh the moisture thrown
to the outsmle of the eurrent of Steam S1bh-

. stantially as deseribed.

10

4. Ina steam-semmtor the combmatlon
with a separatmﬂ‘-ehamber open at the Lop
and a steam-pipe projecting downwardly into
sald chamber, of a cup suspended from the

's1ldes of said chamber and surrounding the

end of said steam-pipe, having perforatlons

- through wh]eh 1n01s’ome may pass mto the ;

separating-chamber, and ha,vmn on its sides

projecting burs armnwed to eatch the mois-

ture thrown to the outsme of the ascending

current of steam, subst&ntlally as descmbed 15
In testimony whereof I a 1X my signature

in presence of two W:Ltnesses |

ROLLA O CARPENTER
W”ltnesqes

S. E, BANKS
W, ITAZLITT CSWIITH
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