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This invention relates to an electric motor-driven pump 
arrangement for vacuum extraction apparatus for child 
birth, which automatically maintains a produced vacuum 
at a constant level. 

In recent times the so-called vacuum extraction is used 
to an ever increasing extent for assisting delivery at child 
birth. During the vacuum extraction a suction cup or 
pelotte is preferably placed on the head of the child and 
a vacuum is produced in the suction pelotte by means of a 
hand pump and can be controlled by means of a vacuum 
gauge. Instead of the hand pump, electric motor-driven 
pump arrangements are also used which automatically 
maintain the vacuum at a constant level. With the aid of 
the vacuum pelotte the child can then be extracted from 
the mother’s womb. 

It is the object of the invention to provide a pump 
arrangement which renders possible to a great extent a so 
called blind change over of the vacuum applied. 

This object is attained according to the invention by 
the provision of an electric motor-driven pump arrange 
ment for vacuum extraction apparatus for child-birth, 
which comprises a suction pump, a hose conduit serving 
as a suction line and connected to said pump, parallel 
branch conduits leading from said hose conduit, con 
trolling means arranged in said branch conduits for ad 
justing the apparatus to different Vacuum stages, and 
hand-adjustable needle Valves arranged in said branch 
conduits for the fine adjustment of the vacuum stages 
switched on. 

According to one embodiment of the invention the con 
trolling means for adjusting the apparatus to different 
vacuum stages are constructed as electropneumatic con 
trolling means. Preferably, these controlling means corn 
prise magnetic valves which are arranged in each of the 
branch conduits and push-button switches are coordinated 
to the magnetic valves and provided with a mutually lock 
ing mechanism. 

According to another embodiment of the invention the 
controlling means for adjusting the dii-ferent vacuum 
stages are constructed as purely mechanical controlling 
means. Preferably, these controlling means comprise 
a multiway-cock to which the branches of the hose con 
duit are connected. Conveniently, the multiway-cock has 
a plug which has a central bore communicating with the 
atmosphere and a hand wheel is provided by which the 
bore is adjustable to one of the branch conduits. 
The pump arrangement preferably has three vacuum 

stages for producing diiîerent intensities of vacuum and 
a minimum vacuum stage which are formed by the branch 
conduits, and also a maximum vacuum stage, all branch 
conduits of the hose conduit being closed when switching 
on the maximum Vacuum stage. 
The needle valves may be provided with hand wheels. 
The pump arrangement may have an air vessel for 

sucking quickly or slowly, which vessel may be connected 
up with the hose conduit by an additional branch conduit, 
a needle valve with a hand wheel and a magnetic valve 
being arranged in the branch conduit and a tumbler switch 
being coordinated to the magnetic valve. 

Signal lamps may be coordinated to the push-button 
switches for controlling the Vacuum stages or the multi 
way-cock, which lamps light up upon the operation of 
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one of the switches or indicate the switching position of 
the mutliway-cock. In addition, two signal lamps may be 
coordinated to the push-button tumbler switch for switch 
ing the apparatus for rapid or slow suction, and another 
signal lamp may be arranged to indicate the switching on 
of the current supply and a further signal lamp may be 
arranged to indicate the maximum vacuum by means of 
a contact in a vacuum gauge. l 

If necessary, a recording apparatus may be connected 
up with the vacuum extraction apparatus. 

So as to be entirely independent of hand-manipulation, 
the controlling means may also be actuated by a foot 
switch arrangement. The foot-switch arrangement may 
comprise a foot-switch, a push-button switch being ar 
ranged in the foot-switch for each of the vacuum stages 
and for minimum and maximum vacuum stages and being 
arranged to transmit switching impulses via an electric 
circuit, and a locking device being provided for mutually 
locking the push-button switches in relation to each other. 
The foot-switch arrangement may also comprise a foot 

operated tumbler switch, a foot pedal being arranged on 
the tumbler switch and switching contacts being coordi 
nated to the vacuum stages and the stages for minimum 
and maximum Vacuum, the food pedal on being depressed 
actuating each time one of the switching contacts. The 
multiway-cock may be constructed as a foot-switch ar 
rangement, a foot pedal being arranged on the foot 
switch arrangement for switching the multiway-cock to 
one of the branch conduits of the hose conduit and a 
locking device being arranged in the foot-switch arrange 
ment for holding the toot-switch arrangement in the posi 
tion actually adjusted. Finally the controlling means for 
switching the vacuum stages may be constructed as a 
hand-operated switch and arranged in the hose conduit 
close to the vacuum pelotte of the extraction apparatus. 
The apparatus us a fully automatic apparatus may be 

provided with an additional switching arrangement which 
controls all the switching operations of the apparatus ac 
cording to a previously set time table and which is ar 
ranged following the push-button switches or the multi 
way-cock and can be rendered inoperative by same. 
Two preferred embodiments of a pump arrangement 

according to the invention will now be described by way 
of example and with reference tothe accompanying draw 
ings, in which: 
FIG. l is a perspective View, on a reduced scale, of a 

vacuum extraction apparatus provided with a first em 
bodiment of the pump arrangement according to the in 
vention; 
FIG. 2 is a diagrammatic view, on a reduced scale, of 

a second embodiment of the pump arrangement; 
FIG. 3 is a vertical section through the multiway-cock 

of the arrangement shown in FIG. 2; 
FIG. 4 is a front elevation of a foot-switch with a 

plurality of push-button switches for the apparatus illus 
trated in FIG. l; 
FIG. 5 is a side elevation of the foot-switch shown 

in FIG. 4; 
FIG. 6 is a side elevation of a foot-operated tumbler 

switch for the apparatus shown in FIG. l; 
FIG. 7 is a top plan View, partially in horizontal sec 

tion, of the tumbler switch of FIG. 6; 
FIG. 8 is a vertical section of a foot-operated tumbler 

switch for the apparatus illustrated in FIG. 2; 
FIG. 9 is a horizontal section through the foot-operated 

tumbler switch illustrated in FIG. 8, and 
FIG. 10 is a wiring diagram of the apparatus shown 

in FIG. l. 
Referring now to FIG. 1, for the vacuum extraction a 

suction cup or pelotte 1 is used which is preferably made 
from a transparent synthetic plastic material. The suc 
tion pelotte 1 is connected by a flexible hose conduit 2 
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with a handle 3 which is adjustable on a chain 4 attached 
to the base plate of the suction pelotte 1 and extending 
through the liexible hose conduit 2. After. the suction 
pelotte 1 has been placed on the head of a child, a pulling 
action is exerted on the handle 3 and transferred on to the 
child via the chain 4. A ñexible hose conduit 5 serving as 
a suction line extends from the handle 3, leads to a vac 
uum vessel 6 and thence to a suction pump 8 driven by 
an electric motor 7. , 

The apparatus illustrated in FIG. l is constructed as a 
desk cabinet 9. By means of a main push-button switch 
10 the electric current can be switched on and ori. A 
lamp 12 provided on an upright desk panel 11 lights up 
when the apparatus is under current. On a desk panel 
13 which is preferably arranged at an incline, not only 
the main switch 10 but also additional push-button 
switches 14, 15, 16 and 17 are mounted which are co 
ordinated with magnetic valves 18, 19, 20 and 21. These 
valves are provided in branch conduits 22, 23, 24 and 25 
of the hose conduit 5 which lead into the atmosphere. 
The magnetic valve 13 (minimum switching stage) co 
ordinated with the switch 14 corresponds to the minimum 
suction effect and on being switched on enables so much 
air to be sucked from the atmosphere into the appertain 
ing branch conduit 22 that the suction eífect in the hose 
conduit 5 and the suction pelotte 1 is at its minimum. 
The switching on of the magnetic valve 19 (switching 
stage I) coordinated with the switch 15 causes so much 
air to be sucked from the atmosphere into the branch 
conduit 23 that the suction effect in the suction pelotte 
amounts to about 0.2 to 0.3 atm. The switching on of 
the magnetic valve 20 by means of the switch 16 (switch 
ing stage ll) causes a suction effect of about 0.4 to 0.5 
atm. and the switching on of the magnetic valve 21 by 
means of the switch 17 (switching stage lll) causes a 
suction effect of about 0.6 to 0.8 atm. The maximum 
vacuum in the hose conduit 5 amounts to »l atm. 
Normally a vacuum of about 0.6 to 0.8 atm, is used. The 
desk panel 13 also carries a push-button switch 25 with 
which no magnetic valve is coordinated (maximum 
'switching stage). If the switch 26 is depressed, the full 
suction power of the pump 8 acts on the suction pelotte 
1. The switches 14, 15, 15, 17 and 26 are provided with 
a mutual locking mechanism so that when one of these 
switches is depressed, the previously actuated switch auto 
matically springs out and only one of the magnetic valves 
1S, 19, 20 and 21 or the maximum switching stage can 
be switched on at a time. 
A vacuum gauge 27 is provided on the desk panel 11. 

It has an adjustable electric contact and is connected to 
the suction line system by means of a conduit 2S. Signal 
lamps 29, 30, 31, 32 and 33 are provided on the desk 
panel 11and coordinated with the switches 14, 15, 16, 
17 and 26; the lamp 29 indicates the minimum suction 
effect, the lamp 30 lights up when the switching stage I 
is switched on, the lamp 31 lights up when the switching 
stage Il is switched on, the lamp 32 lights up when the 
switching stage Ill is switched on and the lamp 33 lights 
up when the maximum suction elîect is switched on by 
means of the switch 26 or when the contact of the vacuum 
gauge 27 closes. 

Hand-adjustable needle valves 34, 35, 36 and 37 are 
arranged in the branch conduits 22, 23, 24 and 25 on 
the downstream side of the magnetic values 18, 19, 2t) 
and 21. These needle valves are adjustable by means of 
hand wheels 38, 39, 40 and 41 so that air can be admitted 
from the atmosphere to the respective branch conduits 
22, 23, 24 and 25 until a maximum suction effect of prac 
tically 0 atm. is obtained by the adjustment of the needle 
valve 34, of 0.2 atm. or 0.3 atm. by the adjustment of 
the needle valve 35, of 0.4 atm. or 0.4 atm. by the adjust 
mentl of the needle valve 36, and of 0.6 atm. or 0.8 atm. 
by the adjustment of the needle valve 37; consequently 
all vacuum intermediate values between 0 atom. and -1 
atm. can be adjusted. 
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The apparatus is so designed that the suction effect 
in the pelotte 1 is obtained quickly or slowly while the 
switching stages I, II and HI are operative and when ad 
justed to the minimum and maximum switching stage. 
For this purpose an air tank 43 is connected to the hose 
conduit 5 by a branch conduit 42 so that the pump 8 
sucks air simultaneously out of the hose conduit 5 and 
the air tank 43. Switching to rapid and slow suction can 
be eifected by means of a push-button tumbler switch 44 
with which a magnetic valve 45 and a needle valve 46, 
adjustable by means of a hand wheel 47, are coordinated 
in the branch conduit 42. A lamp 48 arranged on the 
desk panel 11 lights up when the apparatus is switched 
to “rapid” and a lamp 49 lights up when the apparatus is 
switched to “slow.” 
The apparatus is operated in the following manner: 
(l) The main switch 10 is switched on; the lamp 12 

lights up. 
(2) The push-button switch 14 (minimum switching 

stage) is depressed; the lamp 29 lights up. After the 
stage for attaining a minimum vacuum and the switching 
stages I, Il and lll have been adjusted by means of the 
hand wheels 38, 39, 49 and 41 of the needle valves 34, 
35, 36 and 37, for example, stage I having been adjusted 
by the hand wheel 39 to the range of 0.2 to 0.3 atm., 
stage II by the hand wheel 40 to the range or" 0.4 to 0.5 
atm., and stage IÍI by the hand wheel 41 to the range of 
0.6 to 0.8 atm., the apparatus is ready for use. The hand 
wheel 47 is adjusted according to the desired suction 
speed. , 

(3) The pelotte 1 is placed on the child’s head. Stage 
I is switched on by means of the push-button switch 15; 
the lamp 313 lights up. 

(4) After for example 2 to 3 minutes have elapsed, 
stage Il is switched on by means of the push-button switch 
16, the push-button switch 15 automatically springing 
back into its inoperative position. At the same time the 
lamp 30 goes out and the lamp 31 lights up. 

(5) After a further short time interval has elapsed, 
stage Ill is switched on by means of the push-button 
switch 17, the push-button switch 16 automatically spring 
ing back. At the same time the lamp 31 goes out and the 
lamp 32 lights up. 

(6) Now the extraction of the child from the womb 
takes place. 
onto stage ll or stage I. When the labour-pains com 
mence, the apparatus is again switched onto stage III and 
the extraction continued. 
The employment of the maximum vacuum may be 

necessary in exceptional cases. The push-button switch 
25 is ’dien depressed; at the same time the lamp 33 lights 
up. In the case of acute danger occurring which de 
mands the sudden interruption of the vacuum in the suc 
tion pelotte 1, the push-button switch 14 is depressed; 
air is admitted from the atmosphere to the suction system 
and the vacuum returns rapidly to 0 atm. 
By means of the push-button tumbler switch 44 it is 

possible to switch to “rapid” or “slow,” as may appear 
advisable, whereupon the lamp 48 or 49 lights up. 

(7) After the extraction has been completed, the appa 
ratus is switched to 0 atm. and then the main switch 10 
is switched olf. 
' ln the simpliiied form of construction of the apparatus 
illustrated in FIG. 2, a multiway-cock is employed instead 
of the magnetic valves 1S, 19, 20 and 21 of the apparatus 
according to FIG. l. Furthermore, the air tank 43 with 
the magnetic valve 45 and needle valve 46 coodinated 
therewith can be dispensed with. . 

The hose conduit 5 extending from the handle 3 and 
having a vacuum gauge 59 leads via the vacuum vessel 
5 to the suction pump 8 driven by the electric motor 7. 
Branch conduits 51, 52, 53 and 54 are connected to the 
hose conduit 5 and lead to a common multiway-cock55 
with a plug which has a central bore 56 one end of which 
leads into the atmosphere while the other end is adjustable 

If advisable, it is possible to switch back ~ 



3,112,749 
5 

to one of the branch conduits ̀ 51., 52, 53 and 54 by means 
of a hand wheel 57 (see also FIG. 3). The branch con 
duits 51, 52, 53 and S4 are so dimensioned that they 
enable different suction intensities in the hose conduit 5 
and the suction pelotte 1 to be adjusted, the branch con 
duit 5,1 corresponding to the stage of minimum vacuum, 
the branch conduit 52 to the switching stage I (0.2 atm. 
to 0.3 atm.), the branch conduit 53 to the switching stage 
II (0.4 atm. to 0.5 atm), and the branch conduit 54 to 
the switching stage III (0.6 atm. to 0.8 atm.). For the 
maximum vacuum switching stage no branch conduit of 
the hose conduit 5 is provided; in the case of this adjust 
ment all of the branch conduits 51, 52, 53 and 54 are 
closed. In the branch conduits 51, 52., 53 and 54 needle 
valves 62, 63, 64 and 65, adjustable by means of hand 
wheels 5S, 59, 60 and l61, are arranged which, with nor 
mal adjustment, e?ect the sucking of air from the atmos 
phere into the hose conduit 5 until the maximum vacuum 
values of practical-ly 0 atm., 0.2 atm. or 0.3 atm., 0.4 atm. 
or 0.5 atm. and 0.6 atm. or 0.8 atm. are reached, and 
enable the adjustment of the vacuum in the intermediate 
ranges between these values from 0 atm. to -1 atm. 

Signal lamps may be coordinated with the switching 
stages I, II and IIIV and the minimum and maximum 
vacuum stages, as in the apparatus illustrated in FIG. 1, 
which, when they light up, indicate the stage actually 
switched on. 
A foot-switch arrangement may be provided for the 

apparatus shown in FIG. 1 instead of the arrangement 
for the manual operation thereof. A foot-switch 66 illus 
trated in FIGS. 4 and 5 has tive mutually locked push 
button switches 67, 68, 69, 70 and 71 for electrically 
transmitting the switching operations to the apparatus, 
which switches are coordinated with the switching stages 
I, II and I-II and the minimum and maximum vacuum 
stages and take the place of the push-button switches 14, 
15, 16, 17 and 26 of the apparatus shown in IFIG. l. 
FIGS. 6 and 7 show a foot-operated tumbler switch 72 

which may be provided instead of the foot-switch 66 and 
has a plate-shaped pedal or rocker 73 to be actuated by 
the foot instead of the individual push-button switches 
for the switching stages. The rocker 73 can actuate 
switching contacts 75 by means of a lever system 74. 
FIGS. 8 and 9 show a foot-operated switch 76 for 

the -apparatus illustrated in FIG. 2. The multiway-cock 
55 shown in FIG. 3, to which the branch conduits 51, 52, 
S3 and 54 are connected, is arranged in the switch 76 and 
its plug is rotatable by means of a plate-shaped pedal or 
rocker 77 actuated with the foot. Instead of the hand 
wheel 57 a disc 79 is arranged on a shaft 78 of the cock 
plug, which disc has apertures 80, corresponding to the 
individual switching stage positions, in which a locking 
device 81 consisting of a resiliently mounted ball or the 
like can engage and arrest the switch in the actually ad 
justed position. 

Instead of a switch actuated with the foot, a live-pole 
rotary selector switch may be used which is arranged on 
the hose conduit 5 and enables the apparatus to be remote 
controlled by hand. This switch has a removable setting 
knob capable of being sterilized. 
The apparatus according to the invention, in order to 

render it independent of any operation by hand or with 
the foot after it has been switched on, may have an ad 
ditional switching device working with time relays or 
time switches and automatically controlling the entire 
switching operation for the vacuum stages according to a 
set time table. This automatic controlling or switching 
device for switching in and out the vacuum stages I, II and 
III and the minimum vacuum stage is arranged following 
the push-button switches of the apparatus so that the auto 
matic s-witching device can be rendered inoperative at any 
time by actuating the push-button switches 14, 15, 16 and 
17. The selection of the time intervals between the in 
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dividual vacuum stages is adjustable when using the auto- . 
matic switching device so that, for example, the suction 75 

6 
pelotte, when the minimum vacuum stage is switched 
on, can be placed on the child’s head, whereupon, on a 
switching element being actu-ated, the further switching 
operations of the individual vacuum stages take place 
automatically, for example so that stage I is switched on 
for a few seconds to 5 minutes, whereupon stage II is 
automatically switched on for a few seconds to 5 minutes, 
and tin-ally stage III for the extraction of the child. After 
the extraction has been completed, the entire apparatus 
is switched off by actuating a switching element. 

I claim: 
l. A vacuum extraction pump arrangement for child 

birth in combination with extraction means, said arrange 
ment comprising -a motor-driven vacuum pump, a main 
vacuum conduit in which the vacuum level is to be selec 
tively determined and maintained, one end of said main 
conduit being connected to said vacuum pump and the 
other end of said main conduit being connected to said 
extraction means, said extraction means being adapted 
for engagement with the head of a child during child-birth, 
a plurality of parallel branch conduits connected at one 
end to said main conduit, adjustable -air bleed means in 
each of said branch conduits to adjust the amount of air 
permitted to bleed into said main conduit and the vacuum 
level maintained therein, each of said air bleed means 
having a hand-adjustable needle valve for tine adjustment, 
and controlling means in each branch conduit for selec 
tively rendering the individual branch conduits operative 
to determine the vacuum level therein. 

2. Pump arrangement for vacuum extraction apparatus 
as claimed in claim l, wherein the controlling means for 
adjusting the apparatus to different vacuum levels is con 
structed as electropneumatic controlling means. 

3. Pump arrangement for vacuum extraction apparatus 
as claimed in claim 2, wherein the controlling means for 
adjusting the apparatus to different vacuum levels com 
prises magnetic valves which are arranged in each of 
the branch conduits, and push-button switches coordinated 
to the magnetic valves and provided with a mutual locking 
mechanism. 

4. Pump arrangement for Vacuum extraction apparatus 
as claimed in claim 3, wherein a set of signal lamps is 
coordinated with the push-button switches, the signal 
lamps lighting up upon the operation of one of the push 
button switches. 

5. Pump arrangement for vacuum extraction apparatus 
as claimed in claim 3, wherein an additional switching 
arrangement is provided for the apparatus for controlling 
all the switching operations of the apparatus according 
to a previously set time table, the switching arrangement 
being arranged following the push-button switches and 
rendered inoperative by the push-button switches. 

6. Pump arrangement for vacuum extraction apparatus 
as claimed in claim l, wherein the controlling means for 
adjusting the apparatus to diiîerent vacuum levels is con 
structed as purely mechanical controlling means. 

7. Pump arrangement for vacuum extraction apparatus 
as claimed in claim 6, wherein the controlling means for 
adjusting the apparatus to different vacuum levels com 
prises a multiway-cock to which the branch conduits of 
the hose conduit are connected. 

8. Pump arrangement for vacuum extraction apparatus 
as claimed in claim 7, wherein the multiway-cock has a 
plug which has a central bore communicating with the 
atmosphere, and a hand wheel is provided by which the 
bore is adjustable to one of the branch conduits. 

9. Pump arrangement for vacuum extraction apparatus 
as claimed in claim 7, wherein a set of signal llamps is 
coordinated to the multiway-cock and serves to indicate 
the position of the multiway-cock. 

l0. Pump arrangement for vacuum extraction appara 
tus as claimed in claim 7, wherein the multiway-cock is 
constructed as a foot-switch arrangement, a foot pedal 
is arranged on the foot-switch arrangement for switching 
the multiway-cock to one of the branch conduits of the 
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hose conduit, and a locking device is arranged in the foot 
switch arrangement for holding the foot-switch arrange 
ment in the position actually adjusted. 

11. Pump arrangement for vacuum extraction appara 
tus as claimed in claim 7, wherein an additional switching 
arrangement is provided for the apparatus for controlling 
all the switchingk operations of the apparatus according to 
a previously set time table, the switching arrangement 
being arranged following the multiWay-cock and rendered 
inoperative by the multiway-cock. 

l2. Pump arrangement for lvacuum extraction appara 
tus as claimed in claim 1, wherein the needle valves have 
hand wheels. , 

13. Pump arrangement for vacuum extraction appara 
tus as claimed in claim 1, wherein for the selective rapid 
and slow suction to produce the vacuum, an air vessel is 
provided which is connected up with the hose conduit by 
an additional branch conduit, a needle valve -with a hand 
Wheel and a magnetic valve are arranged in said branch 
conduit and a push-button tumbler switch is coordinated 
to said magnetic valve. 

14. Pump arrangement for vacuum extraction appara 
tus as claimed in claim 13, wherein two signal lamps are 
coordinated ywith the push-button tumbler switch for 
switching the apparatus for slow and rapid suction, and 
another signal lamp is arranged to indicate the switching 
on of the current supply and a further signal lamp is ar 
ranged to indicate the maximum Vacuum and can be ac 
tuated by means of an adjustable contact in a Vacuum 
gauge which is connected up with the hose conduit. 

15. Pump arrangement for vacuum extraction appara 
tus as claimed in claim 1, wherein a recording device is 
connected up with the apparatus for recording the suc 
cessive levels of _vacuum during an extraction. 

16. Pump arrangement for vacuum extraction appara 
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tus as claimed in claim 1, wherein the controlling means 
is 'arranged to be -actuated by means oi a foot-switch ar 
rangement. 

17. Pump arrangement for vacuum extraction appara 
tus as claimed in claim 15, wherein the foot-switch ar 
rangement comprises a foot-switch, a push-button switch 
being arranged in the foot-switch for each of the Vacuum 
levels and for minimum and maximum vacuum levels, the 
push-button switches being arranged to transmit switch 
ing impulses Via an electric circuit, and a locking device 
provided for mutually locking the push-button switches 
in relation to each other. 

18. Pump arrangement for vacuum extraction appara 
tus as claimed in claim 15, wherein the foot-switch ar 
rangement comprises a foot-operated tumbler switch, a 
foot pedal being arranged on the tumbler switch, and 
switching contacts being coordinated to the vacuum stages 
and the -levels for minimum and maximum vacuum, the f 
foot pedal on Vbeingldepressed actuating each ltime one 
of the switching contacts. 
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