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To all whom 1t may concern.:

Be it known that I, James EDWARD PUR-
SER, a subject of the King of Great Britain,
residing at Windsor, county of HsseX, Prov-

5 ince of Ontario, Dominion of Canada, have

invented a certain new and useful lmprove-
ment in a Condensed-Water and Steam Sepa-
rator, of which the following1s a specification,
reference being had to the accompanying

10 drawings, which form a part of this specifi-
catlon.

My invention has for its object certain
new and useful improvements In a sepa-
rator, the same being more especially adapt-

15 ed and designed to separate condensation
water from steam in a steam system, and
also to return the water to the boiler, if de-
sired. -

My invention aims to accomplish the re-

00 sultsin view in a novel and superior manner.
To these ends my invention consists of the

combination of devices and appliances here-

inafter specified and claimed and illustrated

in the accompanying drawings, in which,
Figure 1 is a view in perspective illustrat-

ing features of my invention. Fig. 2 1s a

 view in side elevation. Fig. 3 1s a view 1n
section on the line 3—3, Fig. 2. TFig. 41s a
view in vertical section illustrating certaln

25

20 features of the valve mechanism. Fig. 51s

o central vertical longitudinal section illus-

trating features of my invention. Fig. 6 1s

o view in cross section through the weighted

lever and showing its fulerum. Iig. 7 1s a

a5 view in vertical section illustrating a modifi-

cation in the construction of one of the valves.

Fig. 8 is a similar view illustrating still an-
other modification thereof. '

One special purpose of my invention 1s to

40 provide a separator of this nature which

will take care of the condensation water 1n

steam systems of any desired capacity or

power. |
Another feature of my.invention 1s to pro-
45 vide means whereby the condensation water
may be discharged from the two tanks or
chambers, and whereby also the water may
be discharged from one of said tanks or
~ chambers more rapidly or in larger volume,
50 if desired, than from the other tank or
chamber, and whereby also steam may be
led into the two tanks or chambers, the pas-

sage of the steam into the two chambers

being controlled preferably by 2 single valve. | evidently, pass

ar—

end of . the

deseribed.

QOther features of my invention will ap-.55 -
pear from the following description 1n con-
nection with the accompanying illustration
of the same.

I carry out my invention as follows: In
the drawings « represents any suitable base
upon which are engaged horizontal pipes b, c,
said pipes preferably having a fixed engage-
ment upon the base, and each being pro- .
vided towards its outer end with ports ¢ as
shown. The base is channeled or cham-
bered as indicated at e and f to communicate
through the corresponding ports. with the
respective pipes. Trunnions and fittings ¢
and % are. connected with the pipes b, ¢, 2
diaphragm or partition? closing communica-
tion between the trunnions. Supported
upon said trunnions is a steam pipe 7 com-
municatine with the trunnion kb and into a
primary tﬁting receiving tank or chamber &
supported upon said steam pipe at one side
the center of the gravity of said tank as
shown. The upright supporting pipe
communicates into said tank as by means of
an interior pipe m leading into one end of the
tank above the normal water level in said
tank. A water pipe n communicates with
the condensation water channel or chamber
¢ of the base to lead condensation water
thereinto. An additional stationary storage
tank or receiving chamber is indicated at p
with which the water pipe 7 also communi-
cates as through a branch pipe ¢. Con-
nected with the base of the storage tank 1s a
discharge pipe r to carry the water from sald
tank to the boiler (not shown). This dis-
charge pipe may be of any desired size. A
water pipe s leads from the trunmion g into
the primary tank k, preferably toward the
tank opposite the trunnions,
whereby the water from the pipe n may pass
through the corresponding chamber ¢, ports
d, pipe b and trunnion g into sald primary
tank. A steam pipe ¢ leads into a steam
chamber « in the base, the chamber « being
communicable with the auxihary steam
chamber f, the communication belng con-
trolled by a valve mechanism indicated ab v
in a manner to be hereinafter more fully
From the auxiliary steam cham-
ber ' leads a steam pipe w into the top of the
storage tank p. Steam entering through the
pipe t into the channeled base may thus,
into the auxiliary steam
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chamber f and from thence through the
adjacent ports d of the pipe ¢ into said pipe
and through the trunnion % and pipes 7 and

m 1nto the primary tank %. At the same
time the steam may also pass from-the auxil-

1ary steam chamber f through the pipe winto
the top of the storage tank or chamber .
By this construction steam may pass into
both of said tanks on the top of t}i)le water
which may accumulate therein so that the
same steam pressure is exerted in the top of
both of said tanks.

Lhe primary tank % being supported at
one side of the center of gravity by the pipe 5
upon the trunnions ¢ and A, will obviously
tilt when water has accumulated within the
tank % sufficient to overcome the normal
center of gravity, the normal center of
gravity being maintained by means of a
weighted lever indicated at z, constructed
and arranged as more fully hereinafter set
forth. |

The steam controlling valve mechanism
15 actuated by means of a lever Y engaged
with the stem z of the valve. The lever 1 18
shown weighted at one end thereof as at 10.
At the rear end of the primary tank % is an
upright rocking arm 11, the tank being pro-
vided with an arm 12 sleeved upon the rock-
ing arm 11. The arm 12 is provided with a
dependent arm 13, preferably provided with
a yoke or stirrup 14 through which is passed
the rear end of the lever v, said yoke or
stirrup being preferably provided “with s
roller 15. Therod 11 is preterably provided
with springs indicated at 16 and 17 to receive
the impact of the arm 12 when the tank 7
tilts.  The arm 11 is shown provided with
adjustable collars 18 and 19, the one above the
spring 16 and the other below the spring 17.

The auxiliary steam chamber J 1s provided
with a pipe
air from the primary tank % as condensation
water accumulates therein, the air passing
through the pipes m and 7, trunnion } and
pipe ¢, through the ports d into the chamber

J. To govern the discharge of air through

the pipe 20 I provide valve mechanism in-
dicated at 21, the same being actuated by
means of a weighted lever 22 connected with
the valve stem 23 of said valve, said lever
being weighted as shown at 24. The rear
end of said lever has a sliding engagement
upon the lower end of the rod 13, said rod
being provided with an adjustable collar 25.
The pipe 20 is further provided with a check
valve indicated at 26 permitting the dis-

charge of air through said pipe, but pre-

venting the admission of air thereinto. The
lever x 1s provided with a weight 27 to govern
the amount of water which may be accumu-
receiving tank % before
The water pipe n is
valve 28, also with a

the tank shall tilt.
provided with a check
check valve 29.

be understood and operate as

20 to provide for the escape of

Connecting with the pipe .
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n 13 a branch pipe 30 provided with a check
valve 31, said pipe is shown leading into the
pipe r, whereby water is discharged from
the receiving tank p. I do not, however,
limit myself to leading the pipe 30 into the
pipe r. It will be evident that the tilting
receiving tank % and the stationary storage
tank ¢ have separate
whether the pipe 30, for convenince, is after-
wards led into the pipe 7 or otherwise.
The chief features of the invention will now
follows: The

pipe 7 passes both

condensation water in the
mto the tanks & and p,
ters into the top of said tanks in the manner

already described, when the steam control.

ling valve is open. When condensation vwa.
ter has accumulated in the primary receiving
tank k sufficiently to overcome its center of
gravity the tilting of the tank opens the
steam controlling valve v and closes the gir
discharge controlling mechanism 2 1, whereby
the steam passes into the top of both of said
tanks. The steam pressure thus admitted
nto the top of the primary tank % will drive
out the water back through the pipe s, trun-
nion ¢ and pipe b, and through the ports d
and chamber ¢ into the pipe n, the check
valve 28 preventing the water from passing
backward in the pipe n, so that the condenss.
tion water passes through the pipe 30 pre-

ventmg any backflow of the water through

the pipe 30. The check valve 29 prevents
any back flow of the water from the station-
ary tank p, while the steam admitted into
the top thereof forces the water therein out
through the pipe » to the boiler.
It will readily be seen that the trunnions q,
h and the adjacent pipes b, ¢ in order to han.
dle a large volume of water effectually,
would need to be made of considerable diane.
ter, mcreasing friction ‘and expense. The
Eipes b, ¢ and the trunnions,
e made of comparatively small diameter
and still control the condensation water pass-
ing into and out of the prinary recerving
chamber. The storage tank p may be pro-
vided with a gage olass 32.
Obviously the water will £l the tanks %
and p to the same level. The tank p may be
made of any desired size to recejve any de-

sired proportion of the water entering the

two tanks, the primary tilting tank ¥ and its

mechanism serving to automatically admit
steam upon the water in the tank p to force
the water to the boiler.

The lever z is preferably constructed with

arms 33 and 34 intermediate its extremities,
said arms being fulerumed upon a yoke 35
secured in any suitable manner upon the base
@. The rear end of the primary tank rests
upon the adjacent end of said lever in any
sultable manner. As shown, the plpe § 1s
provided with a pipe fitting 36 constructed
with a recess 37 resting over the rear end of

discharge outlets,

may, however,
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the lever, the said lever being preterably
provided with an adjustable arm 33 to enable
the lever to be more readily located in place

in the assembling of the different separators. |

By this construction and arrangement of the
lever, it will be seen that the weight of the
lever itself is entirely relieved from the trun-
nions, thereby relieving the trunnions of SO
much friction as would be the case if the
weighted lever were rigidly secured to the
primary tank. -'

I do not limit myself in this present mven-
tion to any particular censtruction of the
valve v for controlling the admission of steam
into the auxiliary chamber f and thence mto
the tanks pand p, and 1 have shown in the
accompanying drawings both a single seated
and a double seated valve for the accomplish-
ment of this purpose. In Figs. 3 and 4 1
have shown a single seated valve, the head of
the valve 39 seating upward upon a seat 40
in a valve case or cage 41, said valve case be-
ing shown as in Fig. 4 provided with ports 42
oipeninﬂ' into the auxiliary steam chamber or
channel f.  The lever yisshown fulerumed to
a yoke 43 in a customary manner. As so
constructed, it will be seen that the valve
opens downward, thereby opening communi-
cation between the chambers u and f, the

chamber u being below the chamber f.  Be-

tween the chamber v and fis a diaphragm 44
into which is engaged the case or cage 41, the

lower end of the said case or cage projecting
into the chamber u as shown.

As shown in Figs. 7 and 8, the steam con-
trolling valve is 1n the nature of a double
seated valve. In this modification the case
or cage 41 is provided with a diaphragm 45
forming with the walled case a channel 46
opening into the chamber u, the case bemg
formed with two valve seats one indicated at
47 and the other at 48, the stem z being pro-
vided with two valve heads 49 and 50 said
valves seating downward, the said valves and
case forming between the valves a chamber
51. The diaphragm 45 with the wall of the
case also forms an outlet channel 52 com-
municating with the auxiliary steam cham-
ber f. The chamber 51 communicates with
the channel 52 when the valve is unseated.
It will readily be seen that when the valves
49 and 50 are lifted communication is afford-
od from the chamber v through the channel
46, chamber 51 and channel 52 into the
chamber 7. For certain purposes the direc-

tion of the diaphragm 45 in the valve case

might be reversed from that indicated 1n

Fig. 7 as shown in Fig. 8. In the form
in Fig. 7 the double seated valve 18 ob-

viously an equalized or balanced valve.

The receiving chambers k& and p, it will be
understood, are designed to be set at a suit-
able distance above the water line of the
Loiler into which the condensed water 1s to

be fed. It will also be understood that

il

|

| in the two recelving chambers.

is exerted in the pipe 7
through which the condensation water 18
supplied to the receiving chamber. There
will be also, of course, a back pressure In the
pipe 7 from the boiler, but the boiler pressure
of the steam is also exerted upon the water

steanm pressure

pressure of the steam trom the boiler in the
pipe » is balanced or equalized, thus, by the
steam pressure exerted upon the contents of
the receiving chambers when steam 1s ad-
mitted into said chambers. The tanks being
<ot above the water line of the boiler at a
suitable height, gravity will then of course
force the water therefrom into the boiler.
The amount of water discharged from the
tank p will depend upon the size of the pipe

r. The pipe 7 should be provided with a

check valve indicated at 53, so that when
the steam is not admitted to said recelving

chambers the check valve will be closed by

the pressure of steam from the boiler. The
check valves all open to the boiler, but the
steam pressure from the boiler will close the
check valves. I do not limit myself to sup-
porting the primary tank k at one side of the
center of gravity, as it may be otherwise ar-
ranged to tilt within the scope of my mven-
tion. .

Tt will be evident that when the primary
tank frees itself from condensation water the
steam therein will condense and form a par-
tial vacuum, in which case the check valve 1n
the air vent pipe will prevent the air from
entering into the primary tank to maintain
a partial vacuum therein. It will be evident
that the separator is in the nature of a com-
pound separator to separate condensation
water from steam. While 1 have described
the steam admitted to the top of the two
tanks as being controlled by a single valve, 1

would have it understood that 1 do not limit .

myself solely to the employment of a single
valve for the accomplishment of this purpose.

Tt will be evident that the water of con-
densation is admitted into the primary and
stationary receiving charnbers independ-
ently the one of the other, and that the steam
also is admitted 1nto said chambers inde-
pendently the one of the other, while,
furthermore, the
charged from each of said chambers inde-
pendently the one of the other, the water and
steam in one chamber not passing through
the other chamber. This construction en-
oables the two chambers to discharge inde-
pendently into the boller and it enables the
one, as above described, to discharge a
oreater amount of water to the boiler than
that discharged from the other chamber.

What I claim as my inventionis:

1. A separator for a steam system com-
prising a primary tilting recelving chamber
and a stationary receiving chamber, each

| provided with a separate discharge outlet,

3.
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means to séparately lead condensation water
mmto both of said chambers, means to sepa-
rately lead steam into both of said chambers,
and means to control the steam supply to
sald chambers, whereby the condensation
water will be separately discharged from

satd chambers.
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2. A separator for a steam system com-
prising a primary tilting receiving chamber
and a stationary recelving chamber each pro-
vided with a separate discharge outlet,
means to separately lead condensation water
into both of said chambers, means to sepa-
rately lead steam into both of sajd chambers,
means to simultaneously control the steam
supply to each of said chambers, whereby
the condensation water may be separately
and simultaneously discharged from said

5. A separator for a steam system coms-
prising -a primary tilting receiving chamber
and a stationary recelving chamber each pro-
vided with a separate discharge outlet,
means to separately lead condensation water
into both of said chambers, means to sepa-
rately lead steam into both of said chambers,
and means to simultaneously control the
steamsupply to both of said chambers, where-
by water may be separately and simultane-
ously discharged from said chambers.

4. A separator for a steam system com-
prising a primary tilting receiving chamber
and a stationary receiving chamber each pro-
vided with a separate discharge outlet,
means to separately lead condensation wa.
ter mnto both of said chambers, means to
separately lead steam into both of said cham.
bers, and a valve actuated by the tilting
chamber to simultaneously control the sup-
ply of steam to both of said chambers.

5. A separator for a steam system com-
prising a primary tilting receiving chamber
and a stationary recelving chamber each pro-
vided with a separate discharge outlet,
means to separately lead condensation wa.
ter into both of said chambers, means to
separately lead steam into both of said cham.
bers, the stationary recelving chamber hav-
ing a larger outlet than the tilting receiving

chamber, whereby a greater volume of con-

densation water may be discharged from the
stationary receiving chamber than from the
tilting receiving chamber.

6. A separator for a steam system com-
prising a primary tilting receiving chamber
and a stationary
vided with a separate discharge outlet,
means to separatefrlead condensation wa-
ter mto both of said chambers, means to
separately lead steam into both of said cham.
bers, and a valve independent of the station-
ary receiving chamber actuated by the tilt-
Ing receiving chamber to control the supply
of steam to both of said chambers.

/. A separator for a steam system com-

recelving chamber each pro-

883,825

| prising a

"tion of said chambers,

Finto both of said

i

!

primary tilting receiving chamber

and a stationary receiving chamber each pro-

vided with a se}:)a,rate discharge outlet,
Y

means to separately lead condensation wa.
ter 1mto both of said chambers, means to
separately lead steam into both of said cham.
bers, trunnions upon which the primary re-
cetving chamber is mounted, a base support-
Ing sald trunnions into which the steam is
led, and a valve supported upon said base to
control the steam supply to both of said
chambers, said valve actuated by the tiltin

of the primary recelving chamber upon saic
trunnions. . |

8. A separator for a steam system compris-
Ing a primary tilting recerving chamber and
a stationaryreceiving chamber each provided
with a separate discharge outlet, means to
separately lead condensation water into
both of said chambers, means to separately
lead steam into both of sgid chambers, a
base upon which the tilting receiving cham-
ber is mounted provided with communicat-
ing chambers into which the steam 1s led,
and a valve actuated by the tilting of the
primary chamber to govern the communica-
one of said chambers
communicable both with the tiltinge and
' stationary chamber,

9. A separator for a steam system com-
prising a primary recelving chamber and 3
stationary receiving chamber each pro-
vided with a separate discharge outlet,
water supply pipes to separately lead con-
densation water mto both of said chambers,
check valves in said water supply pipes and
in said discharge outlets to prevent: a back
flow of the water, means to separately lead
steam 1mto both of said chambers, and an
automatically actuated valve to simultane-
ously control the admission of steam into
said chambers, -

10. A separator for a steam System com-
prising a primary tilting receiving chamber
and a stationary receiving chamber each
provided with a separate discharge outlet,
means to separately lead condensation water
chambers, means to
arately lead steam into both of sajd cham-
bers,
tilting receiving chamber is supported, a
support m which said trunnions have their
bearings, a pipe supporting the tilting cham-
ber upon said trunnions communicating
with one of said trunnions and with the
tilting receiving chamber, through which con-
densation water is led into the tilting cham-
ber, an additional Pipe communicating with
the other of
tilting receiving chamber through which
steamis led into the tilting recelving chamber,
and a valve actuated by the tilting receiving
chamber to control the admission of steam,
into both of said chambers.

11. In a separator for a steam system the

nollow trunnions upon which said

at;
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combination of a stationary receiving cham-
ber, and an independent tilting receiving
chamber, each of said chambers provided
with a separate discharge outlet, means to
separately admit condensation water into
both of said chambers, two steam chambers
communicating the one with the other and
with both of said receiving chambers, and a
valve to control the communication between
said steam chambers.

12. In a separator for a steam system the
combination of a base formed with a water
chamber and with communicating steam
chambers, hollow trunmons communicable
respectively with the water chamber and
with the steam chambers of the base, a tilt-
ing receiving chamber communicating with
one of said trunnions into which condensa-
tion water is admitted, a steam inlet pipe
supporting said receiving chamber upon
said trunnions, and communicable with sald
steam chambers, an inlet water supply pipe
leading through one of said trunnions into

the tilting receiving chamber, a stationary

20

receiving chamber, a water supply pipe to
lead condensation water into the stationary
chamber, a steam pipe to lead steam into the
stationary chamber, a valve to control the

 admission of steam into both of said cham-

30
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ber, hollow arms having a

bers actuated by the tilting of the tilting
chamber, said receiving chambers provided
with separate discharge outlets.

13. In a separator for a steam system the
combination of a stationary receiving cham-
ber, a base formed with a water chamber
and with a steam chamber, hollow trunnions
upon the base communicating respectively

with the water chamber and with the steam

chamber of the base, a tilting receiving cham-

ber, a steam inlet pipe supporting said tilt-
ing receiving chamber upon sald trunnions
and communicating with the steam cham-
ber and with the tilting receiving chamber,
an inlet water supply pipe communicating
with the other of said trunnions and leading
into the tilting receiving chamber, a steam
pipe connecting the steam chamber of the
hase with the stationary receiving chamber,
and a valve to control the admission of
steam into both of said receiving chambers
actuated by the tilting of the tilting cham-
ber, a water supply pipe to separately lead
condensation water into the stationary re-
oeiving chamber and into the water cham-
ber of the base, said receiving chambers
provided with separate discharge outlets.
14, In a separator for a steam system a
base constructed with a water channel or
chamber and with a steam channel or cham-
! fixed engagement
upon said base and communicating respec-
tively with said water channel or chamber of
the base and with said steam channel or
chamber of the base, hollow trunnions en-

gaged with said arms, a tilting recelving

T

O

chamber, a steam pipe supporting said tilting

receiving chamber communicating with one
of said trunnions and with the tilting recerv-
ing chamber, a water pipe communicating

with the other of said trunnions and with the

70

tilting receiving chamber, a stationary re-

ceiving chamber, a steam inlet communi-

cable with the steam channel or chamber of
the base and therethrough with both of the

receiving chambers, a valve actuated by the

tilting chamber to control the communica-
tion of the steam into said receiving cham-
bers, and a separate supply pipe to lead con-

| densation water into the stationary receiving

chamber, said receiving chambers provided
with separate discharge outlets. !
~ 15. In a separator for a steam system 2
supporting base provided with a steam
chamber and with a water chamber, horizon-
tal pipes supported upon the base communi-
cable with said chambers, respectively, hol-
low trunnions supported upon said pipes, a
tilting receiving chamber, a steam pipe sup-
porting the tilting recelving chamber upon
said trunnions communicating with the tilt-
ing receiving chamber and with said steam
chamber of the base, a water inlet pipe com-

municating with the tilting receiving cham-
ber and with the water chamber of the base,

an air vent pipe communicating with the
steam chamber of the base, & valve to con-
trol the air vent actuated by the tilting of the
tilting receiving chamber, and a valve actu-
ated by the tilting of the receiving chamber
to control the admission of steam into the
steam chamber of the base.

16. In a separator for a steam system 2
supporting base provided with a steam
chamber and with a water chamber, horizon-
tal pipes supported upon the base communi-
cable with said chambers, respectively, hol-
low trunnions supported upon said pipes, &
tilting receiving chamber, a steam pipe sup-
porting the tilfing receiving chamber upon
said trunnions communicating with the tilt-
ing receiving chamber and with said steam
chamber of the base, a water inlet pipe com-
municating with the tilting receiving cham-
ber and with the water chamber of the base,
an air vent pipe communicating with the
steam chamber of the base, a valve provided
with a controlling lever arm to govern the air
vent, a valve provided with a controlling le-
ver arm to control the admission of steam
into the steam chamber of the base, and an
upright arm connected with the tilting cham-
ber arranged to actuate the levers of said

valves when the tilting chamber rocks.

17. In a separator for a steam system, &
tilting receiving chamber provided with 2
rearwardly projecting arm, an upright rock-
ing arm upon which said rearwardly project-

ing arm is movable, said upright rocking arm
provided with cushioning springs above and

| below the rearwardly projecting arm to re-
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ceive the impact of the rearwardly projecting
arm when the chamber is tilted " and ‘means
to govern the tension of said springs.

18. The combination of a movable tank,
valve controlled connections for filling and
emptying said tank, means operated by the
movement of said tank for shifting” said
valves, an auxiliary tank having filling and
discharge connections respectively coupled
to the filling and discharge connections of
sald movable tank whereby both tanks are
simultaneously filled and emptied, the capac-
1ty of said auxiliary tank being greater than
that of the movable tank. |

19. A compound separator to separate
condensed water from steam comprising a
movable tank having filling and discharge
connections, an independent auxiliary tank

883,825

having a discharge connection and a filling

connection coupled with the filling connec- oq

tion of the movable tank, a steam connec-
tion for admitting steam to both of said
tanks, a valve to control said steam connec-
tlon, means operated by the movement of
the movable tank for actuating said valve,
whereby both tanks are simultaneously filled
and discharged, and check valves in the con-
nections for filling and discharging the tanks.

In testimony whereof, T have signed this
specification in the presence of two subscrib-
Ing witnesses.

JAMES EDWARD PURSER.

Witnesses:
| N. S. WricHT,
HraEL M. SPIELBURG.
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