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UNITED STATES PATENT OFFICE. 
GEORGE I. WASHBURN, OF WORCESTER, MASSACHUSETTS, 

IMPROVED APPARATUS FOR PUMPING AND CONDENSING. 

Specification forming part of Letters Patent No. 4,299, dated March 1, 1864. 

To all whom, it may concern: 
Be it known that I, GEORGE I. WASHIBURN, 

of the city and county of Worcester, in the 
State of Massachusetts, have invented a new 
and Improved Apparatus for Pumping and 
Condensing; and I do hereby declare the fol 
lowing to be a full and exact description of 
the same, reference being had to the accom 
panying drawings, making part of this speci 
fication, in which 

Figure 1 is an elevation of my improved ap 
paratus, partly in section. Fig. 2 is a trans 
verse section of the principal working section 
thereof at oc ac, Fig. 3. Fig. 3 is a vertical 
longitudinal section of the same at . , Fig. 
2. Fig. 4 is a horizontal section at a ac, Fig. 
2. Fig. 5 is a horizontal section aty y, Figs. 
2 and 3. Fig. 6 is a horizontal section at 22, 
Fig.1, of the screw and screw-chamber, herein 
after to be explained. 

Similar letters of reference indicate corre 
sponding parts in the several views. 
The subject of this invention is an automa 

tic apparatus which may be made to raise or 
force water by the intermittent condensation 
of steam in manner hereinafter explained. 

In order that others skilled in the art to 
which my invention appertains may be en 
abled to fully understand and use the same, I 
will proceed to describe its construction and 
Operation. 
A represents a hollow shaft formed with 

four chambers, 1234, having no internal com 
munication, but each provided with an exter 
nal port or opening, as shown in Fig. 2. The 
said shaft is fitted to osciliate in a bearing, B, 
which covers the ports of the lower chambers, 
3 4, and is surmounted by a cap, C, which 
covers the ports of the upper chambers, 1 2. 
In the bearing B are three water ports or pas 
sages, W. W. W., with which the chambers 3 
and 4 are thrown into communication alter 
nately, in manner hereinafter explained. 
The cap C is also formed with three steam 
ports or passages, SSS, with which the cham 
bers 1 and 2 are thrown into alternate com 
munication in similar manner. 
D Dare hollow arms mounted rigidly upon 

the respective ends of the shaft A, and pro 
jecting obliquely upward therefrom in oppo 
site directions. The interior of the arm ID' is 
in free communication with the chamber 3, 
and that of the arm D? With the chamber 4. 

E, E° are hollow balls or chambers, mount. 
ed on the ends of the arms D'D'. 
E F are steam-pipes, the former communi 

cating from the ball E to the chamber 1, and 
the latter from the ball E° to the chamber 2. 
G represents a steam-pipe leading from the 

steam-space of the boiler and terminating in 
two branches, G' G°, the first of which com 
municates with the port S', and the latter 
With the port S. 
H represents a steam-pipe leading from the 

port S to the upper part of an elevated con 
denser, I, which may be of considerable height, 
and continuing down within the said condenser 
to a point nearly on a level with the highest 
point reached by the upper parts of the balls 
E E2 in their oscillations. 
J represents a water-pipe leading from the 

lower part of the condenser and terminating 
in two branches, J° J, which communicate 
with the respective ports W° W in the bear 
ing B. 
K represents a discharge pipe leading from 

the port W. 
I represents a shaft properly packed to 

work within an enlargement or chamber, K', 
in the discharge-pipe K. Upon the said shaft 
are mounted any desired number of spiral 
blades, ll, so that it will constitute a screw ro 
fated by the water forced through the exit 
pipe K, and adapted to drive a machine. 
The supply of water is taken from any suit 
able reservoir, M, not more than thirty-three 
feet below the upper part of the condensing 
tank I, through a pipe, N, extending upward 
to the condenser I, and provided with a check 
valve, n, closing downward, So as to prevent 
any reflux of water down the supply-pipe N. 
The said valve may be located in any part of 
the pipe N, but is, by preference, placed at 
its lower end, and under water. 

Operation: The drawings represent the po 
sitions of the various parts at the instant the 
arm D and ball EP have been filled with 
water from the condenser I through the pas 
sages J J W84. At the same time, the cham 
ber 1 being in communication with the boiler 
and the chamber 3 in communication with the 
discharge-passages W. K., the Water contained 
in the arm D and ball E has been forced out 
by the pressure of steam from the boiler. 
These motions of the fluids are all indicated by 
red arrows. The ball E' being thus depleted 
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and the ball E9 filled, the weight of the water 
in the latter causes it to descend to the posi 
tion shown by dotted lines in Fig. 1. This 
throws the chamber 1 into communication 
with the port S and pipe H, leading into the 
condenser I, the chamber 3 in communication 
with the lower part of the condenser through 
the water-passage. J J' W, the chamber 2 in 
communication with the steam pipe GG, lead 
ing from the boiler, and the chamber 4 in com 
munication with the discharge-passage W. 
K, so that steam from the boiler rushing 
through the pipes G. G., chamber 2, and pipe 
E, forces the water contained in the ball E° 
and arm D° out through the chamber 4 and 
passages W. K. At the same time the water 
contained in the condensing-tank I will de 
scend from its own gravity through the pas 
sages J J° and W, filling the chamber 3, arm 
D, and ball E with water, displacing the 
steam therein, and forcing the said steam 
through the pipe F, chamber 1, and pipe H 
into the condensing-tank I and beneath the 
surface of the water therein, causing it to be 
partially condensed by contact with the sides 
of the immersed portion of the pipe H, and the 
remainder to be instantaneously condensed 
by being discharged beneath the surface of 
the water; or, if preferred, the pipe may be 
extended to a sufficient distance below the 
water to effect the entire condensation by con 
tact with the surface of the pipe. The vacu 
um produced by this condensation of steam 
causes water to be forced by atmospheric 
pressure from the reservoir M up through the 
pipe N, refilling the condensing-tank I with 
a fresh supply of water ready to flow down 
the empty arm and ball as soon as they are 
thrown into communication with the conclens 
ing-tank by the descent of those last filled. 
A constant discharge of water is thus auto 
matically maintained, (the supply being taken 
from the reservoir M or any suitable source,) 
and as it is forced through the chamber K. 
the current imparts rotation to the screw Ll, 
from which motion may be transmitted to a 
machine for any useful purpose. 

If the apparatus is to be used for supplying 
steam-boilers with water, it is only nec'ssary 
to have the apparatus elevated to a sufficient 
height above the water-level therein and the 
pipe K in communication with the water-space 
of the boiler, so that, the water will flow down 
into the boiler by its own gravity from either 
side of the apparatus, which may be placed 
in communication therewith by the oscillation 
of the shaft A. 

I do not restrict myself to any particular 
form of motor in the pipe K, but propose to 
use any device which may be found suitable 
for the purpose described. 

Having thus described my invention, what 
I claim as new therein, and desire to secure 
by Letters Patent, is 

1. The oscillating chambered shaft. A 1 2 3 
4, arms D D, balls E. E°, and ports W. We 
WSS' S, constructed, arranged, and operat 
ing substantially as and for the purposes set 
forth. 

2. In combination with the above-described 
oscillating chamber-shaft, the elevated con 
densing-tank I, water-pipe J, and steam-pipe 
H, operating in the manner described to con 
dense steam by contact either with the water 
in the tank I or with the part of the pipe B 
immersed therein. 

3. The combination of the steam-pipe GG/ 
G°, oscillating chambered shaft. A 1234, and 
discharge-passages W. K., substantially as 
and for the purposes set forth. . 

4. In an apparatus constructed and operat 
ing substantially as hereinbefore described, 
the employment of the current of water forced 
through the pipe K to communicate motion 
to machinery in any manner substantially as 
described. 
The above specifica ion of my improved au 

tomatic boiler-feeder and condenser signed 
this 21th day of November, 1863. 

GEO. I. WASEBURN. 
Witnesses: 

EDWARD MELLEN, 
W. S. DAVIS. 

  


