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1. 
The invention described and claimed herein 

may be manufactured and used by or for the 
Government for governmental purposes, without 
payment to me of any royalty thereon. 
This invention relates generally to suction 

pumps, but more particularly to the valvular sys 
tem for liquid operated devices for creating a par 
tial vacuum, such as are used by surgeons to 
effect the drainage of various organs of the 
human body, and for similar purposes. 
One object of the invention is to provide an 

apparatus of the class described by which a con 
tinuous, Substantially uniform vacuum may be 
obtained Which may be controlled and main 
tained at a degree suitable for the desired 
purpose. 
Another object of the invention is to provide a 

vacuum creating apparatus of the class described 
Which is automatic in Operation, sturdy and eco 
nomical in construction and easily operated. 
Another object of the invention is to provide 

a device of the class described provided with a 
Valvular System in Which no mechanical operat 
ing parts are used, which might develop defects 
due to friction and Wear, one in which no ad 
justments are required, and which may be more 
cheaply constructed from readily obtainable and 
economical materials. 
Another object of the invention is to provide 

a device of the class described which may be 
readily carried from place to place in the hands 
of a single Worker Without damage to the device. 

Referring to the accompanying drawing, in 
which like parts are indicated by similar refer 
ence characters: 

Fig. 1 is an elevation showing the assembled 
apparatus; 

Fig. 2 is a sectionized elevation, the section 
being taken on a mid-line, longitudinally through 
the frame, Containers, and Valve chambers. 

Briefly stated, the invention relates to a val 
vular System of a gravity actuated vacuum ap 
paratus generally termed a "Waggensteen' by the 
medical profession. The "Waggensteen' consists 
primarily of two containers provided with com 
municating tubular conduits. The containers are 
usually transparent jars, one of which is suspend 
ed above the other in Such a manner that the 
first upper jar, being filled with water, will drain 
into the lower jar, and both of them, together 
With their tubular Connections, are so arranged 
that their respective positions of One above the 
other can be reversed at Will. The Water being 
drained Out of the upper jar. Creates a partial 
vacuum therein, which may be used for any suit 

1928; 370 O. G. 75) 
2 

able purpose. The positions of the two jars may 
be reversed immediately before the upper jar has 
completely emptied into the lower, thereby effect 
ing an almost continuous suction. 

5 The valvular System set forth herein is so con 
structed and arranged that, when the positions 
of the two jars are reversed, the valves will permit 
the air under pressure in the lower jar, caused 
by the ingress of Water from the upper jar, to 
escape into the atmosphere and thus prevent it 
from entering the upper jar, where it Would de 
crease the partial vacuum created therein. The 
valvular System is also arranged so that the suc 
tion of the intake pipe to the Vacuum forming 
bottle or container Will be continuous and uni 
form. 
The apparatus comprises a body member or 

frame 0 having a liquid container and f' 
at each end thereof, which containers may be 
formed either integrally with the frame or as 
separate glass containers which are held Within 
the frame by retaining members f2. The frame, 
which may be formed of wood, metal, transparent 
plastic, or other suitable material, is preferably 
tapered centrally to allow the device to be more 
easily handled, 
. To insure stability, the device, which is manipu. 
lated like an hour glass and which resembles the 
same both in shape and operation, is formed With 

30 flat ends So that it may be stood upright on first 
one end and then the other upon a flat surface 
to allow liquid in the upper container to drain 
into the lower container as will be further de 
scribed. The two containers and ’ are con 

35 nected by drain tube 3 and container tubes 
4, 4' and 5, 5’, as shown in Figs. 1 and 2, 
which clearly illustrate the construction of the 
tubular connections. It will be noted that the 
tube 3 forms a straight tubular passage be 

40 tween the containers and f' which terminates 
at the inner Surfaces of the stoppers 6 and 6'. 
This tube is adapted to drain liquid from the con 
tainer which is in an upper position into the con 
tainer which is in a lower position, depending 

45 upon Which end of the device is placed upon a 
substantially horizontal surface. The drain tube 
13 may be furnished with a valve 3' to control 
the flow of liquid from one container to the 
other. 
The tubes f4, 4' are the vacuum tubes through 

which air is drawn into the upper container as 
the liquid therein drains through the tube 3 
into the lower container. These tubes extend 
from a location adjacent base f of the upper 

55 container and from a similar location adjacent 
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base 1 in the opposite container and terminate 
in a centrally located spherical housing or cham 
ber 8, which contains a pool of mercury and 
functions as a liquid seal. Adjacent the central 
point of termination of these tubes they are bent 
at right angles to form straight horizontal por 
tions 9 and 9” which pass Within centrally lo 
cated openings in the spherical housing f8 
wherein they are again bent at right angles to 
form short vertical portions 2 and 20'. This 
arrangement thus provides oppositely directed 
loops having short straight ends either of which 
is adapted to project into the mercury pool con 
tained within the lower portion of the Spherical 
housing i8, the function of which will be further 
explained. - 

The tubes 5 and 5' extend from a point ad 
jacent the inner surfaces of the StopperS- is and 
6 of the containers and f' to a Second 

spherical housing 2. Adjacent the central ter 
mination of these tubes they are also bent at 
right angles to form straight horizontal portions 
22 and 22' which enter centrally located Open 
ings in the housing 2; wherein they are again 
bent at right angles to form short end pieces 23 
and 23 which extend parallel to the longitudinal 
axis of the frame, a short distance from the in 
terior of the spherical chamber and above and 
below the level of the mercury pool contained 
within the lower portion of the spherical chain- 3 
ber. These short end pieces of the tubes which 
are designated by the numerals 23 and 23' are 
adapted to project into the mercury in the OWer 
portion of the spherical housing 2, as will be 
explained in the description of the operation of 
the device. 
The spherical housings or chambers 8 and 2 

are each formed of two flanged hemispherical 
cups which are designated respectively by the 
numerals 24, 24” and 25, 25". The cups are united 
at the flanges by screws or by welding. In addi 
tion to the two openings in cups 24 and 25 which 
are provided for the entrance of horizontal tube 
sections 19, 9 and 22, 22' respectively, each 
tube is provided with a third opening for the ad 
mission of inlet and outlet chamber tubes 28 and 
27, which are connected respectively to the flex 
ible tubes 28 and 29. 

in the operation of the device a container is 
filled with water, the body or frame is placed CVer 
it and the clamping members screwed into place 
as shown in the illustrations. The device is then 
reversed so that the lower water-filled container 
is placed uppermost and water is allowed to drain 
through the tube 3 from the upper container to 
the lower container. 
By thus emptying the upper container - a 

negative pressure is created therein which ef 
fects the flow of air through the tube 23, holis 
ing or trap 8 and tube 4, as indicated by the 
arrows in Fig. 2, to replace the water as it drains 
into the lower container. The air entering the 
trap 8 is prevented from entering tube 4' by 
the water seal contained therein as the end of 
tube 4 from the lower container projects below 
the surface of the mercury. 
As air in the lower cylinder is displaced by 

the Water which drains into it, it passes tig 
through tube fS to the trap or chamber 2 where 
it is exhausted above the Water Seal and passes 
through tubes 27 and 29 to the atmosphere. The 
lower end of tube 15 from the upper container 
projects below the surface of the mercury is 
chamber 2i and therefore air expelled from the 
lower container is prevented from entering the 
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upper container, and must pass outwardly 
through the outlet chamber tube 2. 
While there is herein shown and described a 

preferred form of the invention, it is nevertheless 
to be understood that various changes may be 
made in the details of construction, proportion 
and arrangement of parts within the Scope of 
the claims hereto appended. 

Having thus described my invention, what I 
claim as new and Wish to secure by Letters Pat 
elt is: 

1. A vacuum pump comprising a frame adapt 
ed to be placed alternately on either end thereof, 
a container mounted Within each end of Said 
frame, a drain tube connecting said containers 
and adapted to drain liquid from the upper to 
the lower container, inlet and outlet seal cham 
bers adapted to be partially filled with mercury, 
inlet and Outlet chamber tubes adapted to con 
nect said chambers to the atmosphere, inlet and 
outlet container tubes extending from said in 
let and outlet chambers to said containers, said 
inlet tube from the uppermost container termi 
nating above the surface of the mercury within 
said inlet chamber, and said outlet tube from the 
lower container terminating below the surface of 
the mercury in the outlet chamber to allow pas 
Sage of air from Said inlet chamber to said up 
per container and from said lower container to 
said outlet chamber. 

2. A vacuum pump comprising a frame adapt 
ed to be placed alternately on either end thereof, 
a transparent liquid container removably mount 
ed Within each end of said frame, liquid tight 
Covers attached to said containers, a drain tube 
connecting said containers and terminating ad 
jacent the interior surface of said covers, said 
tubes being adapted to drain liquid from the 
upper to the lower container, inlet and outlet 
seal chambers adapted to be partially filled with 
mercury, inlet and outlet chamber tubes adapt 
ed to connect said chambers to the atmosphere, 
inlet and outlet container tubes extending from 
said inlet and outlet chambers to said containers, 
said inlet tube from the upper container extend 
ing from adjacent the outermost end thereof and 
terminating above the surface of the mercury 
in Said inlet chamber and said inlet tube from 
the lower container extending from adjacent the 
outermost end thereof and terminating below 
the surface of the mercury in said inlet chamber, 
and Said outlet tube from the lower container ex 
tending from adjacent the interior surface of the 
cover thereof and terminating above the surface 
‘Of the mercury in said outlet chamber, and Said 
outlet tube from the upper container extending 
from adjacent the interior surface of the cover 
thereof and terminating below the surface of 
mercury in said outlet, whereby air is admitted 
to the upper chamber to replace the liquid 
drained therefrom and air is allowed to exihalist, 
from the lower container as liquid drains int 
it from the upper container. 

3. A Vacuum pump comprising a frame adapted 
to be placed alternately on either end thereof, a 
container mounted within each end of said frame, 
a drain tube. connecting adjacent ends of Said 
containers and adapted to allow liquid to drain 
from the upper to the lower container, inlet and 
outlet globular seal chambers adapted to be 
partially filled with mercury, and located inter. 
mediate said containers, chamber inlet and out 
let tubes connected respectively to said inlet and 
outlet chambers to allow passage of air to said 
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inlet chamber and from said outlet chamber, Con 
tainer inlet tubes connected to said containers 
and extending from the remote ends thereof to 
the interior of said inlet seal chamber, the tube 
from the uppermost container terminating above 
the surface of the mercury contained therein, and 
the tube from the lower container terminating 
below the surface of said mercury so as to allow 
passage of air from the inlet chamber to the 
uppermost container to replace liquid drained 
therefrom, container outlet tubes connected to 
said containers and extending from the proximal 
ends thereof to the interior of Said outlet cham 
ber, the tube from the uppermost container ter 
minating beneath the surface of the mercury con 
tained therein, and the tube from the lower con 
tainer terminating above the surface of said mer 
cury so as to allow passage of air from the lower 
container as it is expelled by the liquid drained 
from the upper container. 

4. A vacuum pump comprising a frame adapted 
to be placed alternately on either end thereof, a 
container mounted within each end of said frame, 
a drain tube connecting adjacent ends of Said 
containers and adapted to allow liquid to drain 
from the upper to the lower container, inlet and 
outlet seal chambers adapted to be partially filled 
with mercury, and located centrally Within the 
frame, chamber inlet and outlet tubes connected 
centrally to said inlet and Outlet chambers on the 
longitudinal axes thereof and adapted to allow 
passage of air to said inlet chamber and from Said 
outlet chamber, container inlet tubes connected 
to said containers and extending from the remote 
ends thereof to the interior of said inlet seal 
chamber, the tube from the uppermost container 
terminating above the surface of the mercury 
contained therein, and the tube from the lower 
container terminating below the Surface of said 
mercury so as to allow passage of air from the 
inlet chamber to the uppermost container, con 
tainer Outlet tubes connected to Said containers 
and extending from the proximal ends thereof 
to the interior of said outlet chamber, the tube 
from the uppermost container terminating be 
neath the surface of the mercury contained there 
in, and the tube from the lower container ter 
minating above the surface of said mercury so as 
to allow air from the lower container to be ex 
pelled through said chamber outlet tube. . 
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5. A vacuum pump comprising a frame adapted 

to be placed alternately on either end thereof, a 
container at each end of said frame, a drain tube 
connecting said containers, means forming inlet 
and outlet Seal chambers mounted on said frame 
between said containers and adapted to contain a 
pool of mercury, Said chambers each having an 
Opening to the atmosphere at a point substan 
tially midway between the upper and lower ends 
thereof, container inlet tubes connected to said 
containers and extending from the remote ends 
thereof to the interior of said inlet seal cham 
ber, the tube from the uppermost container ter 
minating above the surface of the mercury con 
tained in Said chamber and the tube from the 
lower container terminating below the surface of 
Said mercury, container outlet tubes connected to 
Said containers and extending from the proximal 
ends thereof to the interior of said outlet cham 
ber, the tube from the uppermost container ter. 
minating beneath the surface of the mercury con 
tained therein and the tube from the lower con 
tainer terminating above the surface of said mer 
Cllry So as to allow passage of air from the lower 
container as it is expelled by the liquid drained 
from the upper container. 

6. A vacuum pump comprising a frame adapted 
to be placed alternately on either end thereof, a 
container at each end of said frame, a drain tube 
connecting Said containers, means forming an in 
let Seal chamber mounted on said frame between 
said containers and adapted to contain a pool of 
mercury, Said chamber having an opening to the 
atmosphere at a point substantially midway be 
tween the upper and lower ends thereof, con 
tainer inlet tubes connected to said containers 
and extending from the remote ends thereof to 
the interior of said seal chamber, the tube from 
the uppermost container terminating above the 
surface of the mercury normally contained there 
in and the tube from the lower container ter 
minating below the surface of said mercury, said 
tubes having intermediate portions more remote 
from the respective containers to which they are 
gonnected than the ends of the tubes, and means 
for permitting air to escape from the lower con 
tainer as liquid drains thereinto from the upper 
most container. 

WALTER A. DUNHAM. 


