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N 
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LOUIS SCHUTTE, OF PHILADELPHIA, PENNSYLVANIA. 

CoNDENSER FOR PUMPs. 
SPECIFICATION forming part of Letters Patent No. 586,568, dated July 20, 1897. 

Application filed April 7, 1897, Serial No. 631,069, (No model.) 

To all, Luhon, it in?tity concern: 
Be it known that I, LOUIS SCHUTTE, a citi 

Zen of the United States of America, residing 
in the city and county of Philadelphia, in the 
State of Pennsylvania, have invented a cer 
tain new and useful Improvement in Con 
densers for Pumps, of which the following is 
a true and exact description, reference being 
had to the accompanying drawings, which 
form a part thereof. 
My invention relates to the operation and 

construction of steam-actuated pumps, hav 
ing for its object the delivery of water used 
in condensing the steam of the engine into the 
suction-pipe of the pump, and preferably also 
the utilization of the water passing through 
the suction-pump as a means for condensing 
the steam. The only serious difficulty met 
with in attempting to utilize the water pass 
ing to the pump for condensing the steam or 
feeding the condensing-water into the suc 
tion-pipe is the danger of permitting uncon 
densed steam to enter the pump, an occur 
rence which would not only in most cases stop 
the entry of Water through the suction-pipe, 
but Would also injuriously act upon the pis 
ton-packing and be apt to seriously injure the 
pump. Accordingly, the principal feature of 
my invention consists in the provision of 
means whereby the conduit leading from the 
exhaust to the suction-pipe of the pump is 
automatically closed upon the failure of the 
condensing device, whatever it may be, to 
condense the steam; and this, as Well as the 
other more detailed features of my invention, 
will be best understood as described in con 
nection with the drawings, in which they are 
illustrated, and in which 

Figure 1 is a side elevation of a pump pro 
vided with an ordinary air-pump condenser 
and adapted for utilizing the water in the suc 
tion-nipe of the pump for condensing pur 
poses. Fig. 2 is a similar side elevation of a 
pump equipped with a jet condenser, but 
with other appliances substantially the same 
as in Fig. 1. Fig. 3 is a side elevation of a 
pump in which the exhaust-conduit leading 
from the steam-engine leads the exhaust 
steam directly to the suction-pipe of the pump, 

5o a portion of which is made to serve as a con 
denser. Fig. 4 is a sectional view of an au 
tomatic. Valve adanied for use in closing the . 

connection between the exhaust and the suc 
tion-pipe of the pump. Fig. 5 is a view of a 
similar valve provided with some additional 55 
appliances which it is advisable to use under 
certain conditions to be explained; and Fig. 
6 is a view of a valve of the same character 
as that shown in Fig. 5, modified somewhat 
in its structure, but not its principles of op- 6o 
eration. 
A is a pump-cylinder, B the steam-cylin 

der, and C the plunger of the pump. 
D indicates the suction - conduit through 

which the water enters the pump-chamber A. 
E is the delivery-pipe of the pump. 
F is the steam-conduit leading live steam 

to the engine-cylinder B. 
G is the exhaust-steam pipe leading from 

the engine-cylinder B. In Figs. 1 and 2 this 
exhaust-steam pipe leads into the condensers, 
(indicated at J and J",) and through these 
condensel's into a conduit, MI, which in turn 
leads into the suction - pipe I), as indicated 
at NI". 

In Fig. 3 the exhaust-stean conduit G con 
nects directly with the conduit M, leading into 
the suction-pipe D. 

l in Figs. 1, 2, and 3 indicates a valve 
closed outlet leading from the exhaust-steam 
pipe G to the outer air or to some convenient 
point, Said outlet being in each case situated 
between the engine-cylinder Band the valve 
casing N, to be hereinafter described. 

I, Figs. I and 2, indicate valves whereby 
the exhaust-stealm conduit can be cut off 
from connection with the condensers. 

J, Fig. 1, indicates an ordinary air-pump 
condenser which, as shown, is actuated by 
live steam drawn from the steam-pipe F 
through a pipe R, g indicating the exhaust 
steam conduit leading from the condenser 
cylinder into the exhaust-steam conduit G of 
the pump-engine cylinder, IX' being a steam 
pipe leading from the steam-pipe F to the 
condenser, and R being a branch pipe con 
necting with the delivery-pipe E of the pump, 
whereby water under pressure can be de 
livered directly to the condenser through the 
pipe IX'. This arrangement, it will be ob 
vious, is a convenient one for starting the 
injector-condenser before its normal and in 
tended supply of water through the pipe L is 
a'ailable. . . . -ms- - - - - - -- - - - - 
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L., Figs. 1 and 2, is a pipe leading from the 
suction-pipe D of the pump at the point L' 
and Serving as the water-supply pipe of the 
condensers J and J", and M is a pipe leading, 
as shown in FigS. 1 and 2, from the condens 
ers J or J back to the suction-pipe D, as in 
dicated at M'. As shown in Fig. 3, M con 
nects directly with the exhaust-steam pipe 
G and leads to the suction-pipe D and into a 
portion J of the said suction-pipe which, for 
reasons to be explained, must be below the 
actual level of the top of the suction-pipe. 
In Figs. 1 and 2 I have indicated at Y 

that in place of connecting the pipe I, with 
the Suction-pipe it may be connected with a 
head of Water, which causes the condensing 
Water to flow into the condensers by gravity, 
and I have also indicated in dotted lines at 
X that instead of being connected with the 
Suction-pipe the pipe L may lead to the same 
Source of Supply that the suction-pipe leads 
from, but without connecting with the suc 
tion-pipe. This latter arrangement would 
be most available when the height to which 
the Water is raised through the pipe D is com 
paratively Small. 
N indicates the valve-casing of my auto 

matic valve for closing the connection be 
tween the exhaust of the pump-engine and 
the Suction-pipe of the pump, O in Figs. I and 
2 indicating a pipe leading from a point O' 
in the condenser to the said casing and serv 
ing to maintain Within a portion of the same, 
to be hereinafter described, the steam 
Vacut. In that exists in the condenser. In 
lig. 3 a pipe O Serves the same purpose, 
leading, as shown, from a point in the suc 
tion-pipe D at a higher level than the point 
AI", where the conduit, MI enters the suction 
pipe. 
Q indicates a branch or by-pass extending 

out from the pipe M and through which water 
Ol' Steain call flow when the automatic valve 
at N is closed, of indicating the valve situ 
ated in the said branch. 

R, Fig. 1, indicates a regulating device for 
controlling the flow of water to the condenser. 

S, Fig. 3, is an air-cock by which air can be 
admitted to the pipe M when desired. 
My preferred construction of the automatic 

valve is illustrated in Figs. 4, 5, and 6, in 
which N indicates the valve-casing having an 
inlet-passage N", outlet-passage N., and valve 
seat N, situated between these passages. 
There is also formed above the valve-seat N 
a piston-chamber N, which communicates by 
a pipe O or, as shown in Fig. 3, o, with the 
condenser. N°is the valve which, when seated 
at N, closes the conduit. Attached to this 
valve is a piston N, fitting and working in the 
cylinder N, and by means of shoulders N7 
and N the balance of the valve, with regard to 
pressure entering the valve-chamber N, is ad 
justed to the desired extent, which, as those 
skilled in the art will understand, will vary 
somewhat under different conditions. The 
fit between the piston N and the cylinder N 

tion-pipe. 
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is preferably not a tight one, but loose enough 
to permit some escape of water or steam be 
tween the piston and cylinder, and to further 
facilitate the entry of water or steam into the 
piston-chamber N, I prefer to form a small 
orifice, as indicated at N', through the piston 
N6 or its extension. 
Without further describing for the present 

the additional appliances shown in Figs. 5 
and 6 of the drawings, it will be obvious that 
the opening and closing of the valve N will, 
in each of the arrangements shown in Figs. 
1, 2, and 3, be dependent upon the vacuum 
communicated to the chamber N through the 
pipe O or O. Thus when the condensers J or 
J' are working efficiently and with their nor 
mal vacuum the valve N will be drawn up 
and the water will pass into the pipe M, which 
constitutes what is in ordinary condensers 
called the “waste-water' pipe, though by my 
arrangement the water no longer goes to 
Waste, but is fed into tie suction-pipe of the 
pump. When, on the other hand, the con 
densers J or J' cease to work properly and the 
vacuum within them falls, the valve N will 
close, preventing the escape of steam into the 
pipe M and through it into the suction-pipe 
of the pump. In this case the Waste water 
and steam may open the valve q and escape 
through the pipe Q, or the exhaust-stealm 
may escape through the pipe indicated at II. 
In the construction shown in Fig. 3 the 

normal vacuum communicated through the 
pipe O to the cylinder N will be that due to 
the difference in elevation of the point o' 
with which the vacuum-pipe O communicates 
with the suction - pipe and the point MI at 
Which the pipe M communicates with the suc 
tion-pipe, the part J of the suction-pipe serv 
ing as a condenser. The apparatus will ob 
viously work efficiently so long as the steam 
is properly condensed on entering the suc 

If, however, the condensation of 
the Steam is not perfect, there will immedi 
ately be a drop of the water in the suction 
pipe D below the point M', whereupon the 
preSSure transmitted through pipe O and that 
existing in pipe M will be equal and the valve 
N will immediately close. 
While referring to the construction shown 

in Fig. 3 it will be seen that when the pump 
is stopped the condensation of the steam in 
the pipe M may very well result in the said 
pipe being filled with water up to the level 
of the valve-casing N, which, the pump being 
again started, would result in an abnormal 
downward pull tending to hold the valve N. 
to its seat. To avoid this, I provide the air 
cock S, by which under the conditions men 
tioned air may be admitted to the pipe M, 
permitting the Water-level to fall to the level 
of the point M'. 
The construction of the automatic valve, as 

illustrated in Fig. 4 and above described, will 
in most cases be entirely efficient. Where, 
however, the nump-suction is very high, it 
li. S' times ceed the vacuum in the cdn 

3. 

7 o 

75 

OO 

O 

I I5 

2 cd 

I25 



O 

25 

35 

40 

45 

so 

55 

t 

6o 
s m 

a 586, 

denser, a difficulty, which could be provided 
against by a special balance of the valve, but 
which, as it is desirable that these valves 
should be made in quantity and for use on 
pumps differently situated, I prefer to obviate 
in the manner shown in Figs. 5 and 6-that 
is to say, by providing in or in connection 
with the casing Nan additional piston-cham 
ber N, having a portion N open to the at 
mosphere preferably through a water-trap 
pipe N. The turned-up end Nof this pipe 
I prefer to make open at the top and to lead 
into a water-pipe N, a spout N' being pro 
vided for the water to run out of. In the 
cylinder N, I place a piston N1, which by a 
rod or stem N is connected with the valve 
N. It is immaterial in what physical position 
with reference to the valve N the cylinder 
N'maybe placed. It may be above the valve, 
as shown in Fig. 5, or below it, as shown in 
Fig. 6, but in all cases provision must be 
made for a connection between the delivery 
side N' of the valve-casing N and the cylinder 
Nand in such a way that the suction exerted 
by the column of water in the suction-pipe of 
the pump shall act upon the piston N1in the 
opposite direction to that in which it acts upon 
the valve N. It will be obvious that by such 
a balancing piston as N the net result or 
effect of the suction in the suction-pipe of the 
pump upon the valve N may be made as lit 
tle as desired. 

IHaving now described my invention, what 
I claim as new, and desire to secure by Letters 
Patent, is 1. In combination with a pump actuated 
by a steam-engine and having a suction-pipe, 
a conduit leading from the steam-exhaust of the Steam-engine to the suction-pipe, a valve 
situated in said conduit, a condenser arranged 
to utilize the water passing through the suc 
tion-pipe and means for actuating the valve 
aforesaid controlled by the vacuum in said 
condenser, all substantially as specified, and 
so as to close the valve when the vacuum in 
the condenser falls below a determined point. 

2. In combination with a pump actuated by a steam-engine and having a suction-pipe, 
a condenser connected to the exhaust of the 
steam-engine, a waste-water conduit leading 
from the condenser to the suction-pipe of the 
pump, a valve situated in said waste-water 
conduit and means for actuating said valve 
controlled by the vacuum in the condenser, 
substantially as specified. 

3. In combination with a pump actuated 
by a steam-engine and having a suction-pipe, 
a condenser connected to the exhaust of the 
steam-engine, a water-supply pipe leading 
from the suction-pipe to the condenser, a 
waste-water conduit leading from the con 
denser to the suction-pipe of the pump, a 
valve situated in said waste-water conduit 

588 
3 

and means for actuating said valve Con 
trolled by the vacuum in the condenser sub- 65 
stantially as specified. 

4. In combination with a pump actuated by a steam-engine and having a suction-pipe, 
a condenser connected to the exhaust of the 
steam-engine, a waste-water conduit leading 7o 
from the condenser to the suction-pipe of the 
pump and having a branch as Q, a valve 
situated in said waste-water conduit, means 
for actuating said valve controlled by the 
vacuum in the condenser and a valve as q 75 
situated in branch Q, substantially as speci 
fied. 5. In combination with a pump actuated by a steam-engine and having a suction-pipe," 
a conduit leading from the steam-exhaust of 8o 
said engine to the suction-pipe, a condenser . 
arranged to utilize the water passing through 
the suction-pipe, a valve-casing Ninterposed 
in the conduit leading from the exhaust and 
embracing the valve-seat Nand cylinder N, 85 
a valve N situated in casing N and having 
attached to it a piston N working in cylin 
der N and a pipe connecting cylinder N and 
the condenser whereby the vacuum in the 
condenser will be maintained in said cylin- go 
der. 6. In combination with a pump actuated 
by a steam-engine and having a suction-pipe, 
a conduit leading from the steam-exhaust of 
said engine to the suction-pipe, a condenser 95 
arranged to utilize the water passing through 
the suction-pipe, a valve-casing Ninterposed 
in the conduit leading from the exhaust and 
embracing the valve-seat N, cylinder N and 
cylinder N, a valve N situated in casing N Ioo 
and having attached to it a piston N work 
ing in cylinder N and a piston N, a pipe 
connecting cylinder N and the condenser 
whereby the vacuum in the condenser will 
be maintained in said cylinder and a pipe N' Io5 
connecting cylinder N9 with the outer air. 

7. In combination with a pump actuated 
by a steam-engine and having a suction-pipe, 
a conduit leading from the steam-exhaust of 
said engine to the suction-pipe, a condenser IIo 
arranged to utilize the Water passing through 
the suction-pipe, a valve-casing Ninterposed 
in the conduit leading from the exhaust and 
embracing the valve-seatN, cylinder N, and 
cylinder N, a valve N situated in casing N II5 
and having attached to it a piston N work 
ing in cylinder N, and a piston N working 
in cylinder N, a pipe connecting cylinder N 
and the condenser whereby the vacuum in 
the condenser will be maintained in said cyl- I2O 
inder and a pipe N connecting cylinder No 
With the outer air and having a water seal. LOUIS SCHUTTE. 

Witnesses: 
CHARLES F. ZIEGLER, 
J). STEWART, 

  

  

  

  


