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To all whom it may concern: 
Be it known that I, AXEL, BLYTT WALLEM, 

a citizen of the United States, and resident 
of and whose post-office address is Moores, 
Pennsylvania, have invented certain new 
and useful improvements in Feed-Water 
Heaters and Separators, of which the fol 
lowing, taken in connection with the accom 
panying drawings, is a full and clear de 
scription thereof. 
My present invention relates particularly 

to a certain valve construction in combina 
tion with a feed water heater constituting an 
improvement in a measure upon the inven 
tion described and claimed in United States 
Letter's Patent No. 926.108, granted to Jo 
seph Willard Gamble, June 29th, 1909. 
Among the advantages of my present in 

vention is to provide in an open feed water 
heater a particular form of valve control in 
the steam inlet thereto, the valve being re 
siliently held to its seat in order to permit 
of its opening by steam pressure to relieve 
an excess thereof when it rises above the 
normal, and thus eliminate the possibility 
of the heater bursting which otherwise might 
occur by reason of steam entering through 
the returns inlet to the heater in the event of 
the steam trap connected therewith becom 
ing leaky or otherwise failing to perform 
its duty, or through other means. To the 
accomplishment of this, as well as other ob 
jects, I have illustrated in the accompany 
ing drawings and described in the follow 
ing specification, several preferred combina 
tions in which my invention is involved, that 
I may employ to carry the same into prac 
tice. I would have it understood, however, 
that I am not limited in respect to the man 
ner in which I accomplish my objects by the 
particular shape, proportion or arrange 
ment of the parts throughout, since other 
and equivalent means may be employed 
without departing from the scope and tenor 
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of my claims. 
Referring to the annexed drawings in 

which like reference numerals indicate like 
parts throughout the respective views, I will 
proceed to describe the construction of my 
invention and the manner in which the same 
operates to perform the desired function. 

Figure 1 illustrates in perspective a com 
bined feed water heater and separator, 
partly broken away showing the valve con 

struction controlling the passage between the 
Same. Fig. 2 is a sectional detailed view 
illustrating the valve in open position. Fig. 
3 is a view illustrating the heater diagram 
matically and the separator separate there 
from, and the valve mechanism in the pipe 
line connecting the two. Fig. 4 is an en 
larged perspective view of portions of the 
valve mechanism. 

Referring in detail to Figs. I and 2 I will 
proceed to describe my invention as em 
bodied in a combined feed water heater and 
separator in which the heater and separator 
are integral, although not necessarily ho 
mogenous. -- indicates a feed water 
heater of a well known open type provided 
with the usual raw water inlet - -2-through 
which is admitted the raw water supply. 
-3- (Fig. 2) indicates the exhaust steam opening from a separator -4-- through 
which the exhaust steam is admitted to the 
heater where it comes in contact with the 
raw water. Within the heater is provided 
the usual trays -5- which are staggered as 
shown to provide a thorough breaking up 
and disintegration of the water into parti 
cles to more thoroughly and effectively heat 
and purify the same by abstraction and util 
ization of the thermal units of the admitted 
exhaust steam. -6- (Fig. 1), indicates a 
Water outlet from the heater to feed pumps 
(not shown) or to other desired point of 
use, while -7-indicates the usual overflow 
or trap through which the overflow or sur 
plus water passes to waste. -7'-indicates 
the outlet to the overflow chamber or trap. 
-8- indicates a condensation returns con 
nection from the steam trap. -9- (Fig. 3) 
indicates the steam trap, of ordinary and 
Well known construction. -10- indicates 
a steam stack having a valve --10'- there 
in. The heater is provided with a hand op 
erated valve -11- in the overflow or trap 
controlling the outlet passage -12- (Fig. 
2) therefrom. -10°-indicates a vent pipe. 
The separator -4- is provided with an 

exhaust steam inlet -13-, a vertically ar 
ranged ribbed baffle -14-, and may be pro 
vided with a steam stack or auxiliary out 
let -15- leading to a heating system or 
other point or points of use (not shown). 
Where this auxiliary outlet -15- is em 
ployed for conveying the exhaust steam to a 
heating system, there may be no need of the 
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steam stack -10-, in which event I provide 
the vent pipe -10- to permit the escape 
of vapor pressure. While I have illustrated 
both, I may use one or the other, as desired. 
Connecting the separator with the overflow 
or trap chamber -7- is drip pipe -16 
down through which the condensation and 
impurities extracted from the exhaust steam 
by the baffle -14 - pass to Waste. 

Intermediate the heater and separator and 
controlling the passage -3- is mounted a 
rotatable or oscillating valve -17-. This 
valve comprises a curved valve plate -17 
sliding in the arc of a circle upon a curved 
valve seat to open or close the port or passage 
-3- as desired. The valve plate -17 
is yieldingly held to its seat by suitable re 
silient means shown here by spiral springs 
-18- which are interposed between the 
plate and collars -19-mounted or keyed 
to a rotatably mounted spindle. --20-. 
Each of the collars -19.- is provided with 
a sleeve -21- to receive and form a bear 
ing for a supporting pin -22- of the valve 
plate -17-, the supporting pin sliding 
within the bore of the sleeve to permit the 
valve plate -17- to move from its seat 
against the tension of the spring under 
steam pressure from within the heater. 
-23- indicates an operating arm fixed 

or keyed to the spindle -17- for the pur 
pose of operating the valve mechanism. 
In the construction illustrated in Fig. 3, 

the separator -4 - is separate from the 
heater proper, but connected there with by 
exhaust steam pipe -26- in which I have 
located the valve mechanism as shown. 
-27- indicates the exhaust line connected 
to the separator and -28- an outlet from 
the separator to a heating system or other 
point of use. 
The operation is as follows: The raw 

Water entering through pipe connection 
-2- and the exhaust steam entering 
through pipe connection -13- and passage 
-3- commingle within the heater, the ten 
perature of the Water being raised thereby. 
The purified Water is drawn off through the 
outlet -6- to feed pumps or other point 
of use. When the valve plate-17-is in 
closed position, as shown in Fig. 1, the ex 
haust steam passes up through the steam 
stack or auxiliary outlet -15- and cir 
culates through the heating system (hot 
shown). The condensation from the steam 
trap -9- is admitted through pipe connec 
tion -8- to the heater for utilization. In 
this position of the valve -17- the heater 
is cut out of service. Now should the steam 
trap -9- become inoperative through any 
cause, and fail to serve its intended purpose, 
there would be a liability of the steam en 
tering with the condensation through the 
trap and returns inlet --8- to the heater, 
such pressure accumulating therein and pos 

979,612 
sibly reaching a dangerous degree, where it 
might result in bursting the heater if the 
valve mechanism heretofore described Were 
not situated in and controlling the exhaust 
steam inlet -3- to the heater. It Will be 
apparent that in the event of this contin 
gency happening the spring pressed valve 
plate -17- Would move laterally from its 
seat under abnormal pressure against the 
tension of the Springs -18- and permit the 
excess pressure to be relieved by exhausting 
the steam up through the auxiliary separator 
outlet -15-. 
With regard to the construction shown in 

Fig. 3, the same contingency herein out 
lined would be possible to occur provided 
ordinary gate valves were employed in both 
the exhaust steam inlet -26- and the ex 
haust steam outlet -10-, and such valves 
were closed. But with my improved fol'In 
of valve mechanism controlling the ex 
haust inlet to the heater, this, of course, 
would be impossible. It will also be under 
stood that in this figure the exhaust line 
–2S-- from the separator may lead to a 
heating system or the like. Another ad 
vantage of the form of valve mechanism 
shown, is that by reason of its resilient or Spring pressed mounting against its seat, 
there will result always a close sliding fit, 
any wear due to friction being compen 
sated for by the resilient bearing or tend 
ency of the springs to press the valve plate 
against its valve seat. 
Where I have used the terms “combined 

heater and separator,” and “unitary struc 
ture.” I mean that the component parts, 
such, for instance, as the heater and Sepa 
rator, form part of the same structural 
unit. 

Having thus described my invention, 
what I claim and desire to protect by Let 
ters Patent, is: 

1. The combination of a heater and sepa 
rator having a communicating passage 
therebetween and a relief valve in the pas 
Sage controlling the same. 

2. The combination of a heater and sepa 
rator having a valve controlled passage 
therebetween, and means for holding the 
valve resiliently to its seat. 

3. The combination of a heater and a 
Separator having a passage therebetween; a 
spring pressed relief valve intermediate the 
heater and separator controlling said pas 
Sageway. - 

4. The combination of a heater and a 
separator having a passage therebetween; 
an auxiliary outlet for said separator; a 
valve resiliently held to its seat between 
the heater and separator, said valve adapt 
ed to oscillate upon its mounting to control 
the passage between the heater and sepa 
rator. 

5. The combination of a heater and a 
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separator having a valve controlled passage 
therebetween; an oscillating valve in Said 
passage and means for holding the same re 
siliently to its seat. 

6. The combination of a heater and sepa 
rator having communication therewith; a 
valve controlling the communication; 
means in said valve for relieving the steam 
pressure within the heater when the same 
exceeds the normal. 

7. The combination of a feed Water heater 
provided with a steam inlet; a valve situ 
ated in said inlet controlling the same; and 
means for resiliently holding said valve to 
its seat. 

8. The combination of a feed water heater 
provided with an exhaust steam inlet and 
outlet; a raw water inlet; a return inlet; a 
water outlet; a valve in the exhaust steam 
inlet; and lineans for holding the exhaust 
steam inlet valve resiliently to its seat. 

9. The combination of a feed water heater 
provided with an exhaust steam inlet; a 
valve controlling said inlet; means for oscil 
lating said valve; and means for holding the 
same resiliently to its seat. 

10. The combination of a heater provided 
with an exhaust steam inlet; a separator; a 
valve resiliently held to its seat between the 
heater and separator controlling said ex 
haust steam inlet. 

as 

11. The combination of a heater; a sepa 
rator provided with two steam outlets; a 
valve controlling one of said outlets; and 
means for holding said valve resiliently to 
its seat. 

12. The combination of a heater; a sepa 
rator provided with a steam outlet to the 
heater; an auxiliary steam outlet; means 
for Oscillating said valve; and means for re 
siliently holding the same to its seat. 

13. A feed water heater provided with an 
exhaust steam inlet and a valve controlled 
steam outlet; a raw water inlet; a return in 
let; a Water outlet; a separator; a valve in 
the exhaust steam inlet intermediate the 
heater and separator and means for holding 
Said valve resiliently to its seat, said valve 
automatically operating under steam pres 
sure from within the heater to relieve the 
same when it exceeds the normal. - 

14. The combination of a feed water 
heater provided with a steam inlet, a slid 
ing valve in said inlet controlling the same, 
and resilient means for holding said valve to 
its seat, said resilient means re-acting 
against the valve Support. 

AXEL, BLYTT WALLEMI. 
In presence of 

RoBERT G. CLIFTON, 
W.A.TwoOD MEHARG. 
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