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'UNITED STATES PATENT OFFICE.

CHARLES E. SARGENT, OF CHICAGO, ILLINOIS.

. STEAM-METER.

No. 883,870.

Specification of Letters Patent.

Patented March 31, 1908,

Application filed May 6, 1905. Serial No. 258,083,

To all whom it may concern: :
Be it known that I, CHARLES K. SARGENT,
a citizen of the United States of America, re-

siding at Chicago, in the county of Cook and

10

30

State of Illinois, have invented certain new

and useful Improvements in Steam-Meters,

of which the following is a specthcation.
My invention relates to 1mprovements 1n

steam meters and is fully described and ex-

plained in this specification, and shown in the
L | ] L L "I
accompanying drawings, In which
Figure 1 is an elevation of my improved

device; Iig. 2 1s a central longitudinal sec-

tion on line 2-—2 of Kig. 4 showing the de-
vice in the position it occuples when no
steam is passing through it; Fig. 3 1s a sec-
tion in the line 3—3 of Fig. 2, showing the
parts in. the position which they occupy
when steam is passing through the meter;
Fig. 4 is a section in the line 4—4 of Kig. 2;
Fig. 5 is a section in the line 5—35 of Iig. 2;

i 3

Fig. 6 is a section in the hine 6—6 of ng. 2;

Fig. 7 is a section in the line 7—7 of Ifig. 2 on
an enlarged scale; Kig. 8 is a horizontal sec-
tion in the line 8--8 of Fig. 9; Fig. 9 1s an
elevation of the pressure-indicating-portion
of the device looking in the same direction as
in Fig. 3, and Fig. 10.is a section 1 the hne
10—10 of Fig. 7. o |

My present device is intended as an im-

provement over a similar device shown 1n
my Patent No. 729,511, dated May 26, 1903,
In the device of said patent the construetion
1s such that the poppet valve rises but a
short distance 1n all, and as a result, 1t is nec-

essary to use, instead of a simple direct con-

40

nection between the puppet valve and the
needle, a multiplying device which will give
the needle a considerable amplitude of move-
ment. Furthermore, the pressure-indicat-

ing device has but small total movement gnd

it is, therefore, necessary fo muitiply 1its

 movement.

*

My present invention consists in substitut-

ing for the puppet valve of my prior patent a

puppet valve so constructed as to move
through a long space and to combine with 1t

a sensitive pressure-indicating device so that

all multiplying means are dispensed with.
~ Referring to the drawings, A, is a suitable

- valve casing provided with an upper remov-

~ able head, a.. Below the casing, A, and se-

ho

cured thereto is a cup, A!, which is ¢ylin-

“drical in form, but which hag a forward pro-
The cun is secured to the ¢asing,.

jection, a'.

"

cates with the eduction chamber.

pivoted between 1ts ends.

ber and six corresponding holes are provided
in the casing to receive the ends of the bolts

so that the cup can be turned around for a

The

purpose which will hereafter appear.

cup, Al 1s provided with a small outlet pipe,

¢*, which communicates with a surge tank or
sewer. | '- | |

The casing, A, is provided with & partially
cylindrical partition, ¢*, inclosing a chamber
into which opens an induction port, X, and

| secured to the top of this partition, a*, 1s a

frusto - conieal, hollow, . downwardly - open
cup, A?, provided with a central hollow boss,
@*, secured to a corresponding boss, e, in the
bottom of the valve-casing, A. The hollow
frustro-conical cup, A*, communicates with

the space inside the partition, a*, and this
cup and partition divides the valve-casing

into induction and eduction chambers, the
imduction chamber being that space within

said cup and wall, and the eduction chamber

being that space within the casing and outside
the samme. An' eduction port, %, cemmuni-
The educ-
tion and induction chambers are connected by
a horizontal slof, a7, near the top of the frusto-
conical cup, A% A frusto-conical valve, B,

{its over the frusto-conical cup, A% and seats

on a shoulder, a® at the lower edge of said
cup. A perforation, ¢, at the top of the
frusto-conical cup, A? adnits pressure to the
end of the valve, B. ' A holiow valve stemi,
b, extends through the boss, ¢°, guiding the
valve, and said stem 1s keyed against rota-
tion in a boss, ¢, projecting upwards from
a plate, C, secured to the bottom of the valve
casing, A. This plate, C, is best seen in Fl%m

6, and it will be noted that it is provided wit

slots, ¢!, through which the attaching screws

extend, whereby it may be angularly ad-

justed. o | | '.
Secured to the lower end of the hollow

valve stem, ¢, 18 & Bourdon sprinig, D, the

curve of which lies in a horizontal plane and
the hollow of which communicates .with the
hollow of the wvalve stem, so that pressure
from the top of the valye, B, will be trans-
mitted to said spring. “The free end, d, of
the Bourdon spring 1s connected by an ad-
justable link, d*, to one end of a needle, E,
_ - Movement of the
spring i1s limited in one direction by an ad-
justable screwt or stop, d* It will be seen
that an inerease of pressure in the meter will
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__ | T 1 straighten the Bourdon spring and will con-
‘A, by bolts, ¢? here shown as three m num- | sequently move the point of the needle up-
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- wards as seen in Figs. 7 and 8, or to the right

A% and reac
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In the machine as set up. The needle, I, is
carried upwards in the forward projection.
a', of the cup, A!, the said needle terminating
I an indicating
device is not subject to pressure, stands
just above the lower edge o}' the casing and

‘In front of a dial, F, on the front of the cas-

g, A. | |
The operation of my improved device is
substantially as follows: Starting with the

“parts as shown in Fig. 2, if vapor under pres-
sure 1s mtroduced at the induction port, X,

1t will pass up through the frusto-conical cu D,

. E the lower surface of the valve,
B, which it- will raise. As the valve Tises,
pressure on the eduction side thereof will in-
crease and the valve will finally cease to rise
when the pressure on the two sides becones
equal. When this point is reached it will be
found that the absolute pressure in the in-
duction chamber is greater than that in the
eduction chamber, because the area of the
valve exposed to pressure in the induction

chamber is less than the area of the valve ’

exposed to pressure in the eduction chamber.
In other words, a given pressure in the educ-

tion chamber will balance a slightly ereater

pressure in the mduction chamber.” As the
valve areas exposed in the two chambers
bear a constant relation to each other, the
absolute difference in pressure . on the two
sides of the valve will constantly vary for
various absolute pressures, but the ratio be-
tween the pressures on the opposite sides
will be constant. - It is a well known law of

gases, that the greater the difference in the

pressure between the two sides of a given
opening, the greater the weight of gas which
will pass through, or to put the matter in

another way, it the absolute pressure is kept
constant on one side, the greater the differ-
“ence 1n pressure between the two sides of the
greater the volume which will

opening, the : _
pass through. This is substantially what is
indicated by vertical rise of the valve of my
improved device. If the absolute pressure

on the ‘eduction side of the device be kept
constant and still the valve rises this means:

that a greater volume of gas or steam is pass-
ing through. Owing to the peculiar form of
the valve of my improved device, the valve
is not fully opened until a very considerable
vertical movement has taken place, and as
a result, a scale can properly be drawn which
will show the volume passing through by di-
rect reading from the valve without the in-
terposition of any movement-multiplying

device. It will be seen that as the valve

rises, the needle moves upward at the same
speed so that when the valve reaches the top
limi¢ of its movement the indicating point on
the needle has reached the top of the dial.

- Toindicate weight of steam it is necessary
not only to comsider volume, but absolute

omt, ¢, which when the

!

|

1

1

pressure, and this is taken care of by the
Bourdon si)rm;_z; which 1s in direct connection
alve stem with the -

through‘ the hollow

eduction echamber. It will be evident that

af the valve remains stationary, {. e. if the

volume remains constant and the absolute
pressure mcreases, tihe weight will increase.
The Bourdon spring is so sensitive that its
movements can be read directly on the dial.
As the pressure increases the imdicating
point on the necedle swings to the right so

70
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that at any moment the position of the indi-

cating point shows the speed with which
steam 1s passing through by weight. The
dial is made to read in the number of pounds
per hour which is passing through. S

Meters of this class are in practice set up
in the steam supply pipes of engines or other
steam using devices, and the eduction ports
must be next the engine.  In engine rooms
and the like it is frequently the case that the
steant pipes run close to the wall so that only
one side of the device is visible when set up
in this manner. To avoid the necessity of
making right and left hand meters the asing,
A, 18 provided with an extra dial at its rear

stde, so that the meter can be -reversed.

Lhis 15 done by removing the cup, A, and
releasing the plate, C from engagement with
the casing, A, The valve stem and plate, C,
an then be turned around so as to bring the

Needle on the opposite side of the device,

alter which the plate, C, can be placed in
position and the. needle adjusted by turning
said  plate slightly upon its su yporting
serews.. The cup, !, is then 1‘(11)11&(:9(] n
reversed position so that the projection, a!,
1s on the opposite side of the device.

I realize that considerable variation is

possible in the details of the construction

without departing from the spirit of the
invention, and I therefore do not intend to

limit myself to the specific form herein shown

and deseribed. - .
I claun as new and desire to secure by
Letters Patent:— -
L. The combination with a casing, of a

frusto-conical partition within the same, &

passage for the entrance of vapor beneath -

said frusto-conical partition, a frusto-conical

vaive seating over said partition and inclos-

o

80

85

90

95

100

105 -

110

115

ing perforations therein, a device capable of

being effected by pressure carried by said

valve and having communication with the

space within said casing, and an indicator
operated by said device, . -
2. The combination.with a casing having

intet and outlet openings, of a frusto-conical _

partition beneath which the inlet o ening

enters and between the same and the ex-

haust opening, a frusto-conical valve seat-

ing over said frusto-conical partition and in-

closing perforations therein, a hollow valve
stem carried by said valve and communi
cating with the vapor in said casing, and indi~

190 -
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- whereby said 111Lliuatmg dlevi
xvith the valve , S8
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L'f...}a

{;atuw 1’}‘19@11@111%1}1 communicating with the |
Ive stem and carried by said -

hoﬂ(}w i sald va
valve stem, said mdicating mechanism ises.:s;;_;;

f*(}nﬂ:;i‘;_uded and arrangsad { tO *’yeﬁwm':m 13-

dicating movement with certain of its parts
undm the influence of pressure, wheraby
mdu'mng mechanism is moved bn{ﬁh 29 mt
valve rises and performs a second me sement
independent of its bodily movement as the
pressure varles. |

- 3. The combingtion- with a frame having
13’11{.,1 and outlet openings, of a fl‘tl%t{)-—m)ﬂl(‘cﬂ
partition benesath which the inlet opening
enters and between the same and the ex-

l{"“l
m-*i!

haust opening, a frusto-conical valve seating
over sald frusto-conical partition and inclos-
ing perforations therein, said frusto-comecal

}m,rf:mf,.n having an 0]‘)&1’11‘1’1“‘ m its top where-

by vapor res ches the lower surface of sald

frusto-conical valve, a pressure-actudted in-
dicating device, operative connections
tween said nuhmtnm device and
ce moves bodily
id pressure-mmdicating le-
vice having communication through a perfo-
ration in said operative connec Hom witn the
.cl'f}()}f‘ withun sald casing.

4. The combination with a casing having

a3 f)}wmnfr therethrough, of & valve con-

troliing said nmmmﬂ aivd constructed and

*umrwn{[ to maintain a constant ratio he-

G770

he- .
sald valve

tween the pressures upon its two sides, said

valve being also constructed and &Lr&ﬁged to
vise more rapidly than it increases any sin-
oie dimension of said opening, a Bourdon
SPTIng C-:Mli“d oY the vllw connections be-
firenn the
of the _’Saf-““fl”j and a needle carried by the
valve and actuated by the Bourdon spring.

Tud

5. 11’1 8 device of the class des aeribed, the

3ourdon spring and the interior

40

combination ‘mth 2 frame having m(]u(,tmn |

andd eduetion ports, a valve a ﬁ‘r{mwed to con-

trol a passage-way through said frame and g

valve stem, r;!‘" o pressurc-indicating device
carried by the valve stem, 2 needle carried
by the valve stemy and actusted by the

pressure-indicating device, 4 cup %Gmrild to

the bottom of the frame and having a lor-
ward projection to recetve the nee ﬂe two
dinls on opposite sides of the frame and

nieans for securing the eup in two diametric-
ally opposite pamtmmm (| truuluw Lhe valve

stem in positions dinmetreally ()})pm)bll{"

JInowiatness whereol [ have signed the above
application for Letters Patent at Chicago, 1n
thecounty of Cook and State of Hinois, Hm
osth day of SApril, AL D, 1005,
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