
2,657640 
PUMP 

P, ARANT Nov. 3, 1953 

INVENTOR 

ATTORNEYS 

K 2$. 

2 Sheets-Sheet l 

ØZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ Ø N* 

|No. }=No.@?.*No.. „No.aeae }_)<==6? ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZØ ?ºº 
Perry Arant 

Original Filed Aug. 28, 1943 

  

  

    

  

  



Nov. 3, 1953 i P. ARANT 2,657,640 
PUMEP 

Original Filed Aug. 28, 1943 . 2 Sheets-Sheet 2 

354 ºso 76 ÈN i e N N NSX SN 64 

N 3 NS 
ma 

76 
63 

3 t ANN \)-62 
ti -R------ TR----- s M 

23 s 

Ze 3 a 4 ze ?º 26 7 
*37 SNX136 

\43 
77- . . . . 

: 4 N 26 
a7 

22 43 76 
49 

6z 
INVENTOR 

Perry Arizzat 

BY 6zzzº 4 úZazza 
ATTORNEYS 

  

  

  



Patented Nov. 3, 1953 2,657,640 

- UNITED STATES PATENT OFFICE 
2,657,640 
PUMP 

Perry Arant, El Monte, Calif, assignor to Clay 
ton Manufacturing Company, EI Monte, Califf., 
a corporation of California 

Origina applicatio August 28, 1943, Serial No. 
500,413, Divided and this application May6, 
1947, Seria No.746,189 

2 Claims, 

The present invention relatesto a feed water 
pump particularly adapted for use in a steam 
generating system, whereby a maximum of eff 
ciency in operation can be attained. 
This application is a division of my applica 

tion Serial No. 500,413, filed August 28, 1943, now 
Patent No. 2,574,368, dated November 6, 1951, and 
entitled “Steam Generating Apparatus.'' 
The principal object of the invention is to pro 

vide a feed Water pump capable of handling 
heated liquid at vapor-forming temperatures 
Without becoming Vapor-locked. 
Another object of the invention is to provide 

heat exchange means for condensing any steam 
that may be present in the intake manifold of 
a feed Water pump to prevent vaper-locking of 
said feed Waterpump. 
An important feature of the invention is the 

use of a centrifuga pump, in connection With a 
feed Water pump, serving in the dual capacity 
of a make-up Water purap and a circulatiragpump 
for the heat exchange means associated With the 
intake manifold of the feed water pump to pre 
vent vapor-locking of said feed water pump. 
Other objects and features of the invention 

Will be apparent from the following description, 
taken in conjunction With the accompanying 
dravings, in Which: 

Fig. 1 is an enlarged View, partly in elevation 
and partly in Section, illustrating the check valve 3o 
arrangement associated with the intake chamber 
or manifold On the inlet Side of the feed Water 
pump; 

Fig. 2 is a sectional View through the intake 
manifold, particularly showing the arrangement 
of the heat exchange tube for condensing any 
vapor that may be present in the intake mani 
fold to thereby prevent Vapor-locking of the feed 
Water pump; 

Fig. 3 is a sectional View taken on the line 
3-3 of Fig. 1; and 

Fig. 4 is a sectional view taken on the line 
4-4 of Fig. 1. 
The feed pump includes an intake feed mani 

fold 5 and an outlet feed manifold 6 intercon 
nected by identical housings 7 containing inlet 
check valves 8 and l9 (see Fig. 1), which hous 
ings Will be described in greater detail herein 
after. The intake feed manifold 5 is connected 
by a pipe line 20 With a source of hot feed Water. 

Referring now to Figs. 1 and 4, the check valve 
housings T are identical in construction and a 
description of one Will therefore suffice forboth. 
The housing 7 has an inlet opening 4 (Fig. 4) 
Which is counterbored asindicated at 42 to receive 
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a bushing 43. The intake feed manifold 5 has 
an outlet opening 44 which is counterbored at: 45 
to receive the bushing 43. The bushing 43 thus 
serves to align the housing 7 with the intake 

5 manifold 5. A stud46 is threaded into the hous 
ing and projects through an opening 47 in the 
manifold 5. A cap nut 48 is mounted upon the 
outer end of the studi 46 and secures the housing 
and manifold together in assembled relation. 

10 Suitablesealing means 49 is interposed between 
the confronting faces of the housing 17 and man 
ifold 5 to avoid leakage and a suitabile gasket 
50 is disposed between the cap nut 48 and the 
manifold 5. 

15 The opening 4 in the housing 17 communi 
cates with a passageway 5 (Fig. 1) controlled by 
the check Valve 8 previously referred to. The 
check yalve 8 is normally urged toyward its Seat 
52 by a conical Spring 53. The housing 7 is 

20 further provided With a chamber 54 and the 
chegk Valve 8 controls the flow of liquid from 
the passage 5 into the chamber 54. A bleeder 
valve 55 is mounted in the housing 7 directly 
aboye the check valve 8 and provides a means 

25 - for venting air from the chamber 54 when the 
pump means is first started. 

- The housing 7 is still further provided with 
anopening 55º (Fig. 1) adapted to communicate 
With the chamber 54 yhea the check valve i 9 is 
raised from its Seat 56. A spring 57 normally 
tends to maintain the check valve i 9 closed. 
A removable plug 58 is disposed in an opening 
59 directly above the check valve 9. As Will be 
apparent from Fig. 3, the opening 55 communi 

35 cates with the outlet feed manifold 6 and said 
manifold is aligned With the housing 7 by a 
bushing 60 similar to the bushing 43. A stud 6 
is threaded into the housing 7 and a cap nut 
62 on the outer end of the stud secures the mani 

40 fold 6 to the housing 7. Suitable sealing means 
63 is disposed between the confronting faces of 

I the housing and the manifold i 6 and a suit 
able gasket 64 is disposed between the manifold 
16 and the cap nut 62. One end of the outlet 
feed manifold 6 is closed by a plug 65 and its 
Opposite endis connected to a pipe 66. 
A standpipe 67 (Fig. 1) is threaded into an 

opening 68 in the housing 7 and communicates 
50 at its upper end directly with the chamber 54. 

Normally, the standpipe 67 is filled with Water 
and provides a Water column through which pul 
sations from a pump means are transmitted to 
any liquid contained in the chamber 54, as 

55 described in application No, 500,413, The pump 
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means may include any suitable elements, Such 
as a diaphragm (not shown) for producing pul 
sations in the standpipe 67 to produce a pump 
ing action. 

It Will be apparent from the description thus 
far, that the water introduced into the intake 
feed manifold 5 through the pipe 2 Will enter 
the opening Ai in the housing 7 and flow into 
the passageway 5, the check valve l'8 opening 
in response to the pressure of Such liquid to ad 
mit the same into the chamber 54 betWeen pulsa 
tions in the standpipe 67 and fill Said chamber. 
Hence, upon the next pulsation imparted to the 
liquid column in the standpipe S, a certain 
amount of the Water Will be displaced from the 
chamber 54 and forced past the check valve 9 

10 

15 

into the opening 53a from whence it will flow into 
the outlet feed manifold i 6 and into the pipe 65. 
Due to the Steam vapor accompanying the Wa 

ter delivered through the pipe 2 to the intake 
feed manifold 3, or to the flashing of the heated 
liquid as the result of a reduction of preSSure, 
it is possible for some vaporto occasionally enter 
or to form in the intake feed Imanifold 3 and 
cause a vapor-lock at the inlet, check valves i 8. 
Ordinarily, the feed pump Would rennain vapor 
locked only until the Steam condensed, but such 
delay is undesirable and could prove detrimental 
to the operation of the steam generating appa 
ratus because the interruption of a, contiluoUS 
flow of Water to the heating coil Would result in 
overheating and possible burning out of Said Coil. 
By circulating cooling water from the feed Wa 
ter tank through the heat exchange tube 3à (by 
means of the centrifugal pump) any Steam Vapor 
introduced into or formed in the intake feed 
manifold 5 is immediately condensedi and 
vapor-locking of the feed pump is totally avoided. 
Incidentally, the heat abSorbed by the liquid 
pumped through the heat exchange tube 3 is not 
lost because said liquid is returned to the feed 
Water tank. Even a slight pressure drop in the 
intake feed manifold 3 Will permit SOne of this 
liquid to flash into Steam. On the other hand, 
the Water Which is paSSed through the heat ex 
change tube 37 is taken from the feed Water tank 
Which contains Water at a relatively loW tempera 
ture of about 175°, and this temperature is Suffi 
cient to condense any Vapor in the manifold i 5. 
AS has been pointed out before, the di Scharge end 
of the heat exchange tube 3 is connected With 
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the feed Water tankby the conduit 39 so that the 
centrifugal pump in effect circulates the feed 
Water through the heat exchange tube 37. 

I clain: 
1. In a pump for pumping heated liquid at 

Vapor-forming temperatures: an elongated, sub 
Stantially cylindrical intake manifold, said mani 
fold having a lateral inlet, and at least one lat 
eral outlet Spaced a substantial distance from 
Said inlet; a housing having a pump inlet, check 
Valve communicating With said manifold outlet; 
neans Securing said intake manifold to said 
housing; and a heat exchange tube extending 
longitudinally through said substantially cylin 
drical intake manifold and through the ends 
thereof, and means for pumping liquid through 
Said manifold and housing. 

2. In a pump for pumping heated liquid at 
Vapor-forming temperatures: an intake mani 
fold haVing an elongated intake chamber, said 
chamber having an inlet adiacent one end there 
of and an outlet opening spaced a substantial 
distance frona said inlet; a housing having a 
pump inlet check valve communicating with said 
manifold outlet opening; a stud extending 
through said manifold outlet and securing said 
manifold to said housing said stud being Smaller 
than Said outlet opening; and cooling means in 
Said intake chamber for condensing any vapors 
that may be present in said intake chamber to 
thereby preventi vapor-locking of said pump inlet, 
check Valve, and means for pumping liquid 
through said manifold and housing. 

PERRY ARANT. 
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